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PREFACE.

This report is the result of an investigation authorized by a joint 
resolution of the Congress, under the provisions of which the Com
missioner of Labor was authorized and directed to investigate and 
make report upon the effect of the use of machinery upon labor 
and the cost of production, the relative productive power of hand 
and machine labor, the cost of manual and machine power as they 
are used in the productive industries, and the effect upon wages of 
the use of machinery operated by women and children; and, further, 
whether changes in the creative cost of products are due to a lack 
or to a surplus of labor or to the introduction of power machinery.

The joint resolution was approved August 15, 1894. The field work 
of the investigation was begun November 26, 1894. The results of 
the inquiry bear upon all the points specified in the joint resolution 
except the provisions relating to the effect of the use of machinery 
operated by women and children upon wages and upon the question 
as to whether changes in the creative cost of products are due to a 
lack or to a surplus of labor or to the introduction of power machinery. 
The facts collected may be used in an argumentative way upon these 
two points, but can not be considered as conclusive. The general 
tendency of wages since the introduction of power machinery and 
the employment of women and children in its operation has been 
upward, but it will be difficult to decide positively whether sucli 
increase is due absolutely to the use of machinery, or to a higher 
standard of living, or to the increased productivity of labor supple
mented by machinery, or to all these causes combined, or to other 
causes. Wages have never been steady; during periods of depression 
there is usually a decrease not only in rates but in earnings. This 
phase of the subject therefore involves too much of speculation for a 
thoroughly statistical presentation; the statistical method can be 
only suggestive of the arguments which might be used for or against 
the use of machinery because of its effect upon wages.
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6 PREFACE.

These remarks apply equally well to the broader question as to 
whether the changes iu the entire creative cost of products are due 
to a lack or to a surplus of labor or to the introduction of power 
machinery; the changes in the cost of production have generally been 
toward lower rather than increased cost. There would be no quarrel 
with the conclusion that machinery tends to lower the cost of prod
ucts, and when it is known that under the machine method there is, 
as a rule, an increased demand for labor, the bearing of the supply 
of labor becomes problematical. Sometimes there is a lack, oftentimes 
there is a surplus, of labor. The causes of the changes in cost are 
therefore involved, and the statistical method, as in the matter of 
the effect upon wages, becomes indicative of the truth. It is evident 
from an examination of the statistics presented in this report, and 
especially from a study of the text analysis, that there has been a 
larger increase in the number of persons required for the production 
of the articles considered, in order to meet present demands, than 
would have been necessary to meet the limited demands under the 
hand-labor system.

One of the interesting results shown by this report is the extent 
of the hand method of production, even at the present time. The 
report presents a body of information which it would be impossible 
to secure a few years later. Hand methods are going out of use, 
and yet it is surprising to find in how many directions it has been 
possible to ascertain the facts in regard to obsolescent processes. 
Manufacturer's and those in charge of present methods have given 
the Department the fullest possible information, while those who 
have been in the past or who are still engaged in producing com
modities by hand have been indefatigable in their efforts to furnish 
the office with information. Many of these processes are not now in 
use at all, and the Department has been obliged to depend upon 
those persons who were at one time familiar with them.

I wish to call especial attention to the summary, beginning on page 
24, and the text analysis of the general table, beginning on page 80. 
This text analysis briugs out the salient features as to the time 
required for production under the hand and machine methods, while 
the summary shows for the specific articles under the various group
ings the results of the two methods (without specifying details), the 
total time necessary for production, and the total labor cost, the 
general table showing the time worked and wages earned in each 
individual operation.
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PREFACE. 7

It lias not been possible to summarize general results in sucb a 
way as to show the displacement and expansion of labor in various 
directions—that is, to snow in the aggregate, in manufactures, for 
instance, how many men would have been employed in producing 
the present product under hand and machine methods, respectively— 
but these facts are shown in each specific case considered in the 
report. The information presented must be considered as the largest 
possible contribution of facts for the consideration and discussion of 
the great machinery question.

On the completion of the report I take great pleasure in acknowl
edging the indebtedness of the Department to all those employers 
and their employees who have so patriotically contributed to its 
valuej and I desire further to acknowledge the continued valuable 
services of Mr. Oren W. Weaver, the chief clerk of the Department, 
and of Mr. G. Wallace W. Hanger, the statistical expert in charge of 
tabulations.

C a r r o l l  D . W r i g h t ,
Commissioner o f Labor.

D e p a r t m e n t  o f  L a b o r ,
Washington, D. 6'., October 18, 1898.
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CHAPTER I.
INTRODUCTION AND ANALYSIS.

INTRODUCTION.

Briefly stated, this report is designed to bring into comparison the 
operations necessary in producing an article by the old-fashioned hand 
process and by the most modern machine methods, showing the time 
consumed by the workmen and the cost of their labor for each opera
tion under the two systems. The words “  hand” and “  machine” have 
not been used in the strict sense of their meaning, but have been 
adopted, for want of better terms, to express the two methods of pro
duction. An examination of the general table, which constitutes Vol
ume II of this report, shows that in what is termed the “ hand ” method 
of production machines have been used. It is true the machines thus 
used are generally of the most simple kinds, such as the saw, the ham
mer, the chisel, the pick, the shovel, and the knitting needle; yet these 
are no less machines than the larger or more complicated ones used in 
what is termed the “ machine” method. On the other hand, the term 
“ machine,” as applied to a method of production, does not imply that 
every operation in the manufacture of an article under that method is 
performed by a machine. On the contrary, it is often found that the 
work of the unaided hand is necessary in certain operations, in the 
main simple or unimportant, even under the most modern machine 
methods. The hand method, then, should not be construed to mean a 
method whereby a product is made entirely by the unaided hand and 
absolutely without the use of machines, but rather as the primitive 
method of production which was in vogue before the general use of 
automatic or power machines, and which still exists to some extent in 
remote rural sections, or occasionally even in towns, while the machine 
method is the one generally in use at the present day. Under the 
highest development of the latter system matters are so arranged that 
every workman has his particular work to perform, generally but a 
very small portion of that which goes to the completion of the article 
to be produced.

Great difficulty was experienced in securing reliable data of produc
tion, even with the trained force of experts and special agents at the 
command of the Department. The effort has been made to cover not 
only manufactures, but also agriculture, mining, transportation, and
indeed every industry to which the investigation might properly be

n
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12 REPORT OF THE COMMISSIONER OF LABOR.

applied. There are some industries to which it is not applicable, such 
as those which have grown up in recent times and had no parallel under 
the older methods of production. In this class comes the manufacture 
of the various kinds of complex machinery peculiar to our day, but 
unknown a generation or two ago. The work of this machinery can be 
compared with the same operations performed by hand methods, where, 
as in the sewing machine, it supplants the hand process5 but the mak
ing of the machines themselves, which had no counterpart under the 
earlier method, must necessarily be omitted. In this class also are 
found many machines which, while they do not supplant the hand proc
ess, meet instead a new want. As there was no prototype, there 
can be no comparison. The bicycle is an instance of this. Another 
class of articles made or work performed omitted from consideration 
is that wherein the difference between the earlier and later method of 
production lies simply or mainly in the more thorough systematiza
tion of the work and the larger scale upon which operations are 
now conducted. In the production of these articles, or the accom
plishment of this work, while invention, in the technical sense, 
has not entered, yet inventiveness has been largely displayed and 
the time and labor cost of production has been much reduced. In 
each branch of industry, however, wherein comparison could be 
made, representative articles made under both hand and machine proc
esses were selected as the subject of investigation. The agents of the 
Department then visited the large establishments engaged in their 
production and secured the necessary data from the books and pay 
rolls of the firms. In very many cases they were given opportunity 
for a personal inspection of each operation required in the actual work 
of producing the article. To this was added the expert knowledge of 
the manager or the one or more foremen engaged in directing the work. 
In this manner data for the machine method were secured. In this 
connection it may be said that the effort was made to ascertain, not 
the quantity of work that could be done under the most favorable con
ditions, but what was being accomplished steadily in everyday work. 
Having secured the data for the machine production, much greater 
difficulty was often experienced in securing reliable data for the hand 
production of the same article. In certain cases it was ascertained 
that the article, though produced quite largely by machinery in the 
more densely populated sections, was still made by the primitive 
method in some rural community. More often it became necessary to 
hunt for employers or workmen, long since retired from active life, who 
had once been engaged in the making of the article in question by the 
old-fashioned hand methods, and draw from them the needed facts. 
In such cases other employers or workmen were usually hunted out 
and the data submitted to them for verification, and, in addition, it 
may be stated that with scarcely an exception the facts gathered, 
after being arranged in the tabular form under which they are pre-
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 13
sented, were submitted to the original persons furnishing them, with 
request to verify or change as they deemed best. This was done for 
greater security, although each agent had months before, when he 
finished gathering the facts relating to an article, submitted his results 
to the person furnishing information, and together they had examined 
them and made any changes necessary.

At this point it may be well to state the use made in these pages of 
the word u unit,” which will be found frequently in all that follows. It is 
applied to the articles or products considered in the general table, and 
does not necessarily mean a single one unless it is a single one that is 
under consideration. Whatever number of an article was found most 
convenient for comparison by the two systems of production is spoken 
of and treated as a unit. This may be one, ten, a dozen, a hundred, a 
gross, a thousand, etc. Following each unit number in the general or 
detailed table is given the number of articles constituting the unit. 
In all, 672 units have been considered in the detailed table. This was 
the number left, suitable for presentation, after the incomplete and 
imperfect ones had been eliminated. In addition to these 672 units, in 
the text analysis following the discussion on the 9 units relating to 
transportation, etc., the data for 6 units are given relating to transport
ing passengers, freight, and mail and express matter by the primitive 
method, under which the stage coach, freight wagon, etc., were used as 
a conveyance, and by the more modern method, under which the rail
way train was used.

In the majority of cases two reports were secured for each unit from 
different localities, in order that a comparison of the data from widely 
separated establishments might be made and errors and omissions 
more readily detected. In every case of apparent error or omission the 
establishments were revisited and the necessary corrections made and 
omissions supplied. Of the two schedules for a like unit, the better and 
more complete one was then selected for presentation in the report.

In accordance with the request of many of the persons and firms 
who furnished the required facts that nothing be shown in the tables 
which would enable their places to be identified, the localities in which 
these establishments are situated have been omitted. It is proper to 
state, however, that data for the machine production of each unit were 
secured entirely from American establishments, and so far as possible 
from establishments located in the principal centers of each industry. 
The data for the hand method were secured wherever accurate informa
tion was found available. In the case of a very few units they rejire- 
sent work performed abroad. Such data were made use of only in 
cases where the necessary information was not obtainable in the United 
States.

The exhibit following is presented in order that the reader may 
be informed briefly of the scope of the investigation; it shows the 
various industries included in the report, together with the number of
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14 REPORT OF THE COMMISSIONER OF LABOR.

units which have been considered under each industry. The indus
tries are taken up in alphabetical order, as here presented; likewise 
the units within each industry. This classification of industries is 
practically that used at the Eleventh Census of the United States.

NUMBER OF UNITS CONSIDERED IN THIS REPORT, BY INDUSTRIES.

Industries. Number 
of units.

Agriculture................................................
Manufactures:

Agricultural implements.................
Awnings, flags, sails, and tents........
Bags, other than paper......................
Bags, paper..........................................
Bookbinding and blank-book mak

ing .....................................................
Boots and shoes.................................
Boxes......... ..........................................
Bread and other bakery products..
Brick and sewer pipe........................
Brooms and brushes .........................
Buttons and buttonmolds.................
Carpets..................................................
Carriage and wagon materials........
Carriages, wagons, and sleighs.......
Caskets, coffins, and undertakers’

goods..................................................
Clay and pottery products...............
Clocks and watches............................
Clothing, men’s ...................................
Combs....................................................
Cooperage ............................................
Cordage and tw ine............................
Corks.....................................................
Corsets..................................................
Cotton goods........................................
Cotton and woolen goods.................
Cutlery and edge tools......................
Dairy products...................................
Electrotyping.....................................
Engraving and diesinking...............
Engraving, wood...............................
Envelopes.......................... ..................
Files .....................................................
Firearms..............................................
Fireworks............................................
Fruits and vegetables, canned and

preserved..........................................
Furnishing goods, men’s ...................
Furniture............................................
Gloves and mittens............................
Hammocks..........................................
Hats.......................................................
Hosiery and knit goods........... ........
Iron and steel bolts, nuts, rivets,

and washers.....................................
Iron and steel chains........................
Iron and steel forgings.....................

27

4 
6

13
5

13
7

15 
13
5 

13
8 

10 
40

6

10
5
5

10
5
6
7 
6 
1
8 
2

13
4 
1
5 
1 
1 
5 
4 
1

16 
11
39
7 
1
3

16

8
4 
2

Industries. Number 
of units.

Manufactures—Concluded:
Iron pipe, wrought............................
Jewelry...............................................
Kindling w ood...................................
Labels and ta g s .................................
Ladders................................................
Lasts.....................................................
Leather goods.....................................
Leather, tanned and curried...........
L im e......................................................
Lithography...............•-.......................
Lumber and shingles........................
Marble and stone work....................
Matches................................................
Mattresses, pillows, and springbeds
Nails, spikes, and tacks.....................
Needles, pins, e tc ...............................
Netting and seines..............................
Oysters, canned...................................
Paint.....................................................
Planing-mill products, including

sashes, floors, and blinds...............
Plumbers’ supplies...........................
Printing and publishing, book and

job.......................................................
Printing and publishing, news

papers and periodicals...................
Refrigerators.......................................
Saddlery and harness........................
Saw s......................................................
Screws........... ......................................
Sheet-iron ware...................................
Silverware............................................
Soap.......................................................
Sporting goods...................................
Tinware................................................
Tobacco, cigars, and cigarettes........
Tools (not elsewhere specified)-----
Type founding.....................................
Underwear, women’s ........................
Wall paper..........................................
Wire w ork............................................
Wood, turned.......................................
Miscellaneous.....................................

Mining................................................ ........
Quarrying....................................................
Transportation, etc...................................

1
15
2
4 
2 
1
5
6 
1
3
4

22
1
8

11
8
4
2
1

34
10

13

10
1
8
4
7 
1 
6 
1 
3

13 
10
14 
1
3
2
2
5 

12
2
8 
9

Total. 672

A  brief consideration will now be given of the method of presenta
tion shown in the detailed table. It will be seen that there is a note 
prefatory to the exhibit of the facts for each unit. This note in all 
cases covers the following points:

1. The number of articles for which data were originally gathered, 
if not the same as finally adopted for the unit.

2. The number of different persons employed in the production of 
the unit. It might be supposed that the addition of the column of
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 15

number of employees at work on the unit would show this, but a little 
examination will make it plain that the same individual may perform 
two or more operations.

3. The hours of work per day.
4. The year in which the unit was produced. N
The exhibit for plows, unit number 29 in the detailed table, will serve

to illustrate the remarks that follow. In the case of these plows it 
is seen that 10 are taken for comparison, but the prefatory note shows 
that the facts were gathered for the production of 1 plow by the hand 
method and 100 by the machine. The exigencies of manufacture made 
these the convenient numbers to handle, but that comparison might 
readily be made the former was raised and the latter reduced to 10.

The size of the unit as finally used in the table is, in a few cases, the 
size originally reported by the establishment, but in nearly all instances 
the table unit is a derived one, as in the above case. Each element of 
time and labor cost shown in the table, then, if not the same as that 
originally secured, is a factor or a multiple of the statement given in 
the original data. One point, however, is to be noted with regard to 
the time, and that is, when a unit was thus enlarged or lessened the 
workmen were left untouched; in other words, if a unit was doubled 
the number of workmen were allowed to remain the same, but their 
time and labor cost were doubled, the results needed for comparison 
being thus reached without changing the number of employees. In 
making this change in the size of the units for the purpose of compari
son, effort has been made to select for tabulation and as the final basis 
of comparison a quantity or size recognized and commonly used in the 
trade.

A t first thought one would naturally suppose, in comparing the old 
hand-work system with that of the modern factory, after the method 
that has been set forth in the preceding pages, that articles of the two 
periods exactly alike would be selected for the purpose. This would 
have been done had it been possible to find them. The truth is that 
scarcely an article now in use is the exact counterpart of the one serv
ing the same purpose forty or fifty years ago. The one in use to-day 
will usually be found superior to the one used in days gone by. Take 
the unit under consideration, 10 plows, and it is seen that the descrip
tion of the plow made by hand differs from that of the one produced by 
machinery. In the former case wooden moldboards with plated points 
were used, while in the latter case cast iron takes their place. It 
is readily seen that the handmade unit pertains to a date before the 
manufacture of cast-iron plows, and therefore must differ in that 
respect from the product of 1896. This difference, however, does not 
invalidate the comparison which is made between the products of two 
widely separated dates, for they were as nearly alike as it was possible 
to find. The fact that the plow made to-day is stronger, more durable, 
and better in all ways simply emphasizes the advance that has been
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16 REPORT OF THE COMMISSIONER OF LABOR.

made in the manufacture of one of the farmer’s most important imple
ments. Were it possible to express this added value in figures, the 
superiority of the modern over that of the past would be strikingly 
shown and the advantage for the plow of to-day exhibited in the figures 
of time and cost in the detailed table would be greatly magnified.

Throughout the detailed table the hand method is presented first for 
each unit.

The following points are shown in the table:
1. The names of the operations uecessary in the production of the 

unit (the work done), in their natural order.
2. The machine, implement, or tool used in each operation.
3. The motive power used in each operation.
4. The number of persons necessary on one machine in each 

operation.
5. The number and sex of employees engaged in each operation.
6. The name of the occupation pursued by each employee in each 

operation.
7. The age of each employee engaged in each operation.
8. The time consumed by employees in each operation.
9. The rate of pay of the employee, per hour, day, or week, as may 

be the case, in each operation.
10. The labor cost in each operation.
In the numbering of operations, shown in the margins, the machine- 

made unit has been taken as the basis, and the operations neces
sary for the production of that unit have been numbered from 1 
upward, one or more lines of the table being given to each operation. 
Each operation on the handmade unit equivalent to an operation on 
the machine-made is given the number opposite the machine-made 
unit. Owing to the multiplication of operations in machine production, 
those on the machine-made unit have not, except in rare instances, an 
exact equivalent on the handmade, aud for that reason those on the 
latter can not generally be numbered consecutively, as on the former. 
It was necessary, however, to have the operations employed on each 
unit, by both the hand and machine methods, arranged in the order in 
which they are performed in the actual work o f making the unit. To 
accomplish this, and so make comparison not only possible, but easy, 
operation by operation, the following plans were adopted: When an 
operation on the handmade unit covers several operations on the 
machine-made, the various operation numbers of the machine-made are 
prefixed to the equivalent operation on the handmade. An example 
of this is seen in the presentation relating to plows made by the hand 
method. To the operation found on the fourth line the operation num
bers 6 to 12 are prefixed, because the making of beams and handles by 
hand work is but a single operation, while under the machine method 
seven are found necessary for the accomplishment of the task, as follows: 
In No. G the beams are cut to size, iu 7 they are shaped, in 8 the handles
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 1 7

are cut out, in 9 the necks of the handles are turned, in 10 the handles 
are bent, in 11 the necks o f the handles are smoothed, and in 12 the sides 
and edges are smoothed. These seven operations, then, on the machine- 
made plow are seen to cover the work described on the fourth line of the 
handmade; hence the latter is given those numbers. But the opposite of 
this condition may frequently be found. In other words, a single opera
tion by the machine-made process may be equal to several by the old-time 
method. Suppose a case where the single operation by the machine 
process required three by hand work. In this case the number attached 
to the machine operation was used for the three hand operations, in the 
first being folio wed by u a,77 in the second “ b,77 and in the third “ c ;77 so, if 
the single machine operation was numbered 5, the three operations in the 
presentation of the handmade unit would be numbered 5a, 5b, and 5c. 
The plows which we have under consideration do not furnish an instance 
of this, but if the reader will turn to u Bags, rnanila,77 unit number 51, he 
will see that operation 1 under the machine process has its three lines 
under the hand process noted in this way. In the exhibit for the 
handmade product the first three operations are found numbered la, 
lb , and lc, respectively. Operation la  consists in cutting the paper 
into sizes, operation lb  consists in forming and pasting funnels and 
counting the bags, while lc  covers the forming and pasting of the 
satchel bottoms. The work performed by these three hand operations 
is the actual making of the bag, and that is just the work done under 
the machine method by the bag-making machine in operation 1. In 
some operations a still more intricate system of numbering is found 
necessary to provide for still more complicated conditions. Let us con
sider, for instance, unit number 28, the first found under the industry 
head of agricultural implements in the detailed table. The unit in 
this case is one dozen pitchforks. Operation 4 in the exhibit for the 
machine-made unit (drawing tines) is partly performed under the 
handmade process by the operation appearing on the fourth line and 
partly by that appearing on the fifth line of that exhibit, and these 
lines are therefore numbered, respectively, 4a and 4b, in accordance 
with the plan of numbering previously explained. But in addition to 
performing part of the work of operation 4 of the machine method, the 
work indicated on the fifth line of the hand method also includes what 
is accomplished by operations 5, 6, and 7 under the machine process. 
This fifth line of the hand method, therefore, has attached to it not 
only the 4b, which shows that its described operation includes a part of 
the one numbered 4 in the machine method, but it has also the figures 
5, 6, and 7 to indicate that the entire work of these three machine- 
method operations are covered by it. There remains still one difficulty 
in arranging for a systematic and orderly comparison of the operations 
employed in production by the old-fashioned hand method (or an 
approximation to it) and the most modern machine methods. There 
are found operations by the old system which have no counterpart 

7405—Yol. 1------2
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18 REPORT OF THE COMMISSIONER OF LABOR.

under the new. Of course, then, there can be no comparison in these 
cases. Take the instance of the hand method in unit 29, relating to 
plows. It will be seen that here are five operations, designated by the 
capital letters of the alphabet from A  to E. An examination shows 
that this is a plow of our grandfathers, largely made of wood. What 
iron enters into it serves only in the parts otherwise immediately 
destructible under use. The moldboards are seen to be of wood, pro
tected at the edges with steel, and the metal used for this purpose and 
for the points is laboriously put into shape by the mechanic with his 
hammer, anvil, and chisel. On the other hand, the plow of to-day is 
cast of iron or steel, and there are no operations corresponding to 
many of those used in the plow of an earlier day. These are the 
cases in which the capital letters of the alphabet are used. They 
serve simply to show at a glance this noncomparability and to render 
easier the reference to particular lines.

In general, it may be said that in indicating comparability by num
bers and otherwise effort has been made to proceed as far as one 
could consistently go. There may be a difference of opinion as to 
whether the comparisons have always been properly indicated, but it 
is believed that they are in the main fair and reasonable and that no 
difficulty will be encountered in an examination, operation by opera
tion, of the manufacture of the various units by hand and machine 
methods. Close study of the units presented may even disclose further 
instances of comparisons that might have been made.

It has been necessary to speak at some length in explanation of the 
complexity of the marginal numbering, but the points covered by 
the detailed table are set forth with such clearness by the box heads 
that they will require but a moderate amount of explanation.

It will be noticed that the first column of the detailed table after 
the operation number shows the work done at each step of progress, 
or the result accomplished by the machine, implement, or tool men
tioned in the same line of the succeeding column. As has already 
been mentioned, these operations are presented in the natural order 
that obtains in the actual manufacture of the article. The column of 
motive power is self-explanatory. The column which follows gives the 
number of persons necessary on one machine. In some cases the work 
of several persons or some animal power is required in the running of 
a single machine; in others, one person may attend several machines, 
the number being given in a footnote when such is the case. The 
former is by far the more common condition. Instances of the latter 
will be found especially in the textile industries. The next three col
umns record the number and sex of employees, the recognized name of 
the occupation pursued by each, and the age of each. These columns 
are followed by the time worked by the aforementioned employees, 
their rate of pay by hour, day, week, etc., as may be the case, and the 
cost of their labor, all these being noted for each operation.
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In regard to the number of workmen engaged in each operation, as 

stated before, this has not been changed in enlarging or lessening the 
unit, as the increase or decrease of time worked and labor cost pro
duced the proper equivalent for purposes of comparison. The point 
should be noted in connection with this that an addition of this 
column of “ number” will in almost every case show an excess of the 
number of different persons engaged on the unit as stated in the prefa
tory note. The statement made in the prefatory note may be accepted 
as correct, notwithstanding this fact, the explanation being that cer
tain employees are engaged on more than one operation and thus 
appear on two or more lines of each unit presentation as shown in the 
detailed table. The object in presenting in the prefatory note the 
number of different persons engaged on the unit is mainly to show 
the scale on which the establishment is conducted.

The column “ time worked” represents the combined time of all 
the employees, as shown in the column “  number and sex,” working 
on each particular operation. In the statement relating to plows, 
for example, unit number 29, hand method, it is seen that 2 persons 
engaged on operation A  worked 520 hours. The column “ labor cost” 
in like manner represents the total cost of the labor of these 2 em
ployees working together an aggregate of 520 hours. Just here it 
may be stated that the difference in time for like operations, under the 
same method o f production, in different units, may be explained by 
the varying methods employed in performing the work, or the size, 
capacity, or speed of the machine, implement, or tool used, and, lastly, 
by the unequal skill and industry of the workmen. A well-arranged 
factory method adds much to the productive capacity of employees, 
whether working under hand or under machine methods. Great care 
has been taken to place in this column only the time properly charge
able to each operation. Foremen and others who do not devote them
selves exclusively to the production of the unit under consideration, 
but who, at the same time, are in charge of other branches of work, 
producing other units or articles, and engineers and firemen furnishing 
power not only for the making of the unit under consideration but also 
for the manufacture, perhaps, of many units, have received special 
attention, and in each case the greatest effort has been made to deter
mine exactly the amount of time and labor cost chargeable to them in 
the production of the particular unit about which the Department was 
making inquiry.

The data relating to the pay of labor per day or otherwise, were, 
according to the general rule of the Department, taken directly from 
the pay rolls of the establishment involved, whenever such pay rolls 
were in existence and available. It should be borne in mind that the 
column giving labor cost exhibits labor cost only, and does not repre
sent the entire cost of the unit produced. Many other elements enter 
into the cost of production of the finished article, such, for instance,
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as salaries of officials and clerks, cost of materials, supplies and 
repairs, power, taxes, etc. These elements, however, are not within 
the scope o f this investigation.

Some particularly interesting facts will be disclosed to one who 
chooses to examine and compare the cost of an article in money and 
time under the two systems. Take the case of unit 29, for plows. Here 
the labor cost of one plow by the hand method is found to be $5.44, and 
by the machine method $0.79, the cost in time by the former method 
being 118 hours and by the latter 3 hours and 45 minutes. In the money 
cost the ratio of the past to the present is as 7 to 1, and in consump
tion of time as 31 £ to 1. These figures are remarkable, yet great num
bers of the units presented will show still more extraordinary results. 
I f examination be made as to the recompense of labor under the two 
systems in the case of the plows under consideration, it will be found 
that the workman under the old system received per hour the quotient 
of $5.44 divided by 118, or $0,046, and under the modern $0.21. By 
comparing the ratios above, it will be seen that very much more has 
been gained in reducing the time needed to make an article than in 
lessening its money cost, yet the latter is seen to be now only one- 
seventh of what it was formerly. Generally throughout the unit pre
sentations it is found that the gain in time is much greater than in labor 
cost. The explanation of this, without doubt, lies on the one hand in 
the wonderful inventiveness of the age in which we live, and on tbe 
other in the fact that the reward which now comes to labor is much 
larger than before.

In a number of instances the complete production of the unit was 
not the work of a single establishment. The manufacturer bought 
some part or parts of the article ready-made from an establishment 
engaged wholly in such production. This was founci to be notably 
the case in certain of the units for shoes, harnesses, carriages and 
wagons, etc. In all these instances the persons or firms thus contributing 
a part were sought out and the needed detail as to its making secured 
and given its proper position in the presentation for the unit. In con
nection with this point explanation must be made, otherwise the reader 
foliowiug some unit through its course of growth will meet with opera
tions inexplicable because of their situation within the body of the 
presentation for the unit rather than at its end. First, then, the reader 
should notice that throughout the detailed table the engineer, fireman, 
watchman, etc., are placed last. These are so placed simply for orderli
ness. Now, in the case of units where some one or more of their parts 
were bought ready-made, the facts relating to each operation of the 
production of these parts were secured, arranged in their proper order, 
and inserted at the proper point within the unit under consideration; 
of course, in great numbers of instances steam power would be used in 
the making of these parts, and there would be an engineer, fireman, 
watchman, etc., to have their places at the foot of the others. It can be
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seen, then, that in these cases of units that involve one or more parts 
purchased ready-made there will be an “ engine’7 reported in the col
umn “ machine, implement, or tool used577 “ furnishing power,77 etc., in 
the column “ work done,77 and so on through the other columns in con
nection with the part which was of course produced in a separate 
establishment. At the end of the presentation for the entire unit will 
stand, of course, a similar set of facts for the unit.

It must be remembered that none of the administrative or clerical 
forces of establishments are covered by these unit presentations. 
What has been aimed at has been to secure the required facts about 
the actual making of an article and to neglect entirely officials man
aging the business and clerks attending to the accounts.

Entries of ages are not, in all instances, the actual ages of the 
employees, for these were sometimes difficult if not impossible to secure, 
but when not the actual age it approximates closely to it.

The summary of the data as shown, operation by operation, in the 
detailed table of this report is found on pages 24 to 79. This sum
mary is arranged, so far as the units are concerned, in the order of the 
detailed table, and shows, after a description of the article produced 
or work accomplished and a statement of the quantity or size of the 
unit considered, the year of the production of the unit made under 
each of the two methods, hand and machine; the number of differ
ent operations necessary to the performance of the work under each 
method; the number of different workmen employed on the hand and 
on the machine unit, and the time worked and labor cost of the unit 
under each of the two methods of manufacture. As will be seen by 
reference to the summary, a single line is given to each pair of hand 
and machine made units, the data for the hand and the machine made 
unit being arranged in parallel columns under each of the items of 
information enumerated above. The time worked and the cost of labor 
under each method, as shown in the summary, are the sums of those 
items shown in the detailed table, which gives this information, opera
tion by operation, as stated before.

In making use of this summary for comparative purposes great care 
should be taken and a study of the detailed table should be made in 
connection with its use, for the reason that the method of work as shown 
by the detailed table may differ considerably as between hand and 
machine production. It will be noticed that in some instances the work 
begins at an earlier stage or is continued to a farther point on the ma
chine-made product than on the product made by hand, or vice versa. 
Again, the data for the handmade unit or for the machine-made unit 
do not in many cases include some intermediate operation found in 
the other. For example, in certain industries the data for the machine- 
made unit show the operations of making dies, repairing machinery, 
sharpening tools, etc., while the data for the handmade unit do not 
show these operations, owing to the fact that the handmade unit was
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so small in size or quantity that these operations were not necessary 
after having once been done. It has been thought undesirable to make 
any effort to omit such operations in the interest of a closer comparison, 
it being considered more important and essential to show the work 
under each method as actually found and reported. Other operations, 
generally supplementary to the main work of production, are frequently 
found incorporated in the data for machine production, while they are 
lacking in the data for hand production. The operations of wrapping, 
labeling, and packing are of this character. This condition undoubt
edly exists, and is due to the fact that the modern product is more care
fully prepared for the market. Under primitive methods the black
smith made a pitchfork and delivered it to his customer as made, while 
under modern machine methods a pitchfork is the work of many differ
ent hands and goes through many different hands after leaving the 
factory before it reaches the user. It thus becomes necessary to polish, 
label, pack, etc., this product for better show and for the conven
ience of those through whom it is sold. Certain material necessary to 
the making of a unit is sometimes purchased by one establishment 
already made into the desired form, while in another, which makes a 
unit brought into comparison with the first, this material is manu
factured by the establishment itself from the raw material. It is thus 
seen that as far as regards operations recourse should be had to the 
detailed table before making any attempt to institute exact compari
sons.

In considering the different operations required under the two methods 
of work, it should be remembered that under the modern factory system 
and the methods employed therein occupations and operations have 
been greatly increased in number, the article produced often passing 
through many hands, each workman performing but one separate opera
tion, frequently but a very small portion of the work necessary to the 
completion of the article. Under hand production fewer persons are 
generally employed and, consequently, a larger portion of the work on 
an article is performed by each workman. For this reason it was 
found difficult in the detailed table to show operations and occupations 
in as minute detail for the hand product as for the machine, it often 
being difficult if not impossible to subdivide the time worked when 
one person was engaged on several minor operations which, united, 
formed a more general and distinct operation and were generally so 
expressed.

Immediately following the summary many of these features in partic
ular industries and units are taken up and pointed out. Other data 
also, which were secured in the course of the investigation and which 
may be of interest to the reader, are given there. In a general way it 
may be said that a careful study of the detailed table so far as regards 
a unit should be made before instituting comparisons between the two
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methods of production as shown in the summary, and, further, that 
comparisons as to the relative amount of work which has been accom
plished under the two methods may be made more safely with the 
“ time worked” as a basis than with the “ labor cost.” The summary 
of production by hand and machine methods follows.
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS. 

AGRICULTURE.
[In the production of each of the agricultural units for which data are here given, in addition to the

are not included in this summary. Such facts in detail

Unit
Article produced or work accomplished.

Description.
aer. Name.

1 Apple trees...

2 Apple trees...

3 Barley............
4 Beets...............
5 Broom corn.. .
6 Carrots...........
7 Carrots...........
8 Corn.................

9 Corn.................

10 Cotton............
11 H a y .................

12 H a y .................
13 Oats.................
14 Onions.............
15 Pease...............
16 Potatoes.........
17 Rice.................
18
19 Strawberries..
20 Sugar cane . . .
21 Sweet potatoes
22 Tobacco .........
23 Tobacco.........
24 Tomatoes........
25 Turnips.........
26 Wheat.............
27 Wheat.............

Hand.

Apple trees, 32 months from 
grafts.

Apple trees, 32 months from 
grafts.

Barley............................. „.......
Blood turnip beets.................
Broom corn.............................
Long orange carrots.............
Long orange carrots.............
Yellow corn, shelled; stalks, 

husks, and blades cut into 
fodder.

Yellow corn, husked; stalks 
left in held.

Seed cotton..............................
Harvesting and baling tim

othy hay.
Harvesting timothy hay___
Oats..........................................
Onions.....................................
Field pease.............................
Potatoes...................................
Rough rice...............................
Rye............................................
Strawberries..........................
Sugarcane...............................
Sweet potatoes......................
Leaf tobacco............................
Spanish seed leaf tobacco...
Tomatoes................................
Turnips...................................
W heat......................................
W heat......................................

Machine.

Apple trees, 32 months from 
grafts.

Apple trees, 32 months from 
grafts.

Barley.......................................
Blood turnip beets.................
Broom corn.............................
Long orange carrots.............
Long orange carrots.............
Yellow corn, shelled; stalks, 

husks, and blades cut into 
fodder.

Yellow corn, husked; stalks 
left in field.

Seed cotton..............................
Harvesting and baling tim

othy hay.
Harvesting timothy hay___
Oats..........................................
Onions......................................
Field pease..............................
Potatoes...................................
Rough rice...............................
Rye............................................
Strawberries...........................
Sugar cane...............................
Sweet potatoes........................
Leaf tobacco............................
Spanish seed leaf tobacco...
Tomatoes.................................
Turnips...................................
Wheat......................................
W heat...................•.................

Quantity.

10.000 (1 acre).

10.000 (1 acre).

30 bush. (1 acre).. 
300 bush, (lacre).
1 ton (3 acres)___
30 tons (1 acre)... 
30 tons (1 acre). . .  
40 hush. (1 acre). .

40 hush. (1 acre). . .

1 acre (a)........
1 ton (1 acre).

1 ton (1 acre).......
40 bush. (1 acre).. 
250 bush, (lacre). 
20 bush. (1 acre).. 
220 bush. (1 acre). 
2,640 lbs. (1 acre). 
25 bush, (lacre).. 
4,000 qts. (1 acre). 
20 tons (1 acre)... 
105 bush. (1 acre).
1 acre (6)...............
1,500 lbs. (1 acre). 
150 bush. (1 acre). 
350 bush, (lacre). 
20 bush, (lacre).. 
20 bush, (lacre)..

MANUFACTURES.
AGRICULTURAL IMPLEMENTS.

28 Pitchforks___ 2-tine pitchforks, 12-inch 
tines.

3-tine pitchforks, 12-inch 
tines.

1 dozen...................
29 Plow s............. Landside plows, wooden 

moldboards, plated points, 
oak beams and handles.

Landside plows, cast iron, 
oak beams and handles.

10..............................

30 Rakes, hand.. 14-tooth steel garden rakes.. 14-tooth steel garden rakes..31 Rakes, hand .. 12-tooth, 2-bow, wooden 
rakes, straight handles.

12-tooth, 2-bow, wooden 
rakes, bent handles.

1 dozen ...................

AW NINGS, FLAGS, SAILS, A N L  TENTS.

32 Awnings, door 
andwindow.

Cotton door and window 
awning, 16x6 feet, seal 
loped curtains.

Cotton door and window 
awning, 16x6 feet, scal
loped curtains.

1...............................

33 Flags.............. Bunting flag, 10x6 feet.........
Yacht sail, containing 110 

yards 28£-inch cotton 
duck, with 2 middle or 
bight seams.

“A ” tent, 9|xl2 feet, made 
of 29-inch cotton drill 
cloth.

1
34 Sails, yacht... Yacht sail, containing 110 

yards 28£-inch cotton 
duck, with 2 middle or 
bight seams.

“ A ” tent, 9Jxl2 feet, made 
of 29-inch cotton drill 
cloth.

1...............................

35 Tents, “A ” . . . 1...............................

36 Tents, lawn. . . Lawn tent, 10x12J feet, made 
of 30-inch cotton awning 
cloth, with scalloped cur
tains.

Lawn tent, 10x12 J feet, made 
of 30-inch cotton awning 
cloth, with scalloped cur
tains.

1...............................

37 Tents, wall ... Wall tent, 10x12 feet, made 
of 29-inch cotton drill 
cloth.

Wall tent, 10x12 feet, made 
of 29 - inch cotton drill 
cloth.

1...............................

a Hand, 750 pounds; machine, 1,000 pounds. b Hand, 1,200 pounds; machine, 1,250 pounds.
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS. 

AGRICULTURE.
workmen specified, animals also were employed, but the time worked and labor cost of such animals 
may be found in the general table, page 428, et seep]

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1870-72 1893-95 . 17 18 16 30 1,257 10.0 898 4.0 $196. 4500 $142.9100 1

1869-71 1893-95 17 20 37 125 1,240 4.0 870 24.0 193.4934 111. 6334 2

1829-30 1895-96 8 5 4 10 63 35.0 2 42.8 3. 5958 .6020 3
1850 1895 8 9 5 21 441 202 35.0 30.4500 18.3833 4
1860 1895 15 13 6 18 842 45.0 168 28.1 83.9000 21.1086 5
1855 1895 10 9 4 20 418 30.0 257 20.0 27.1875 26.1667 6
1850 1895 10 11 4 19 480 30.0 238 3.0 34.6375 23. 5550 7
1855 1894 15 15 6 23 182 40.8 27 30.3 14. 3082 4. 2269 8

1855 1894 8 6 5 3 38 45.0 15 7.8 3. 6250 1.5130 9
1841 1895 10 10 21 11 167 48.0 78 42.0 7. 8773 7.8700 10
1860 1894 7 7 5 7 35 30.0 11 34.0 3.0606 1. 2894 11
1850 1895 7 5 3 8 21 5.0 3 56.5 1.7501 .4230 12
1830 1893 8 10 4 29 66 15.0 7 5.8 3.7292 1. 0732 13
1850 1895 9 10 28 675 433 55.0 223 22.6 30.7938 22.3277 14
1856 1895 10 11 2 17 77 45 38.0 4. 8126 4. 7534 15
1866 1895 14 11 4 12 108 55.0 38 10. 8916 3.8000 16
1870 1895 7 6 9 10 62 5.0 17 2.5 5.6440 1. 0071 17

1847-48 1894-95 11 10 4 14 62 58.9 25 10.0 4.1061 2. 6542 18
1871-72 1894-95 12 13 32 156 1,732 20.0 675 21.2 226.6417 93.4353 19

1855 1895 14 11 137 135 351 21.0 191 33.0 31. 9409 11. 3189 20
1868 1895 16 17 8 12 317 20.0 122 7.0 28.2333 7. 5292 21
1844 1895 14 17 2 25 199 12.0 353 10.5 5. 9760 30. 2344 22
1853 1895 22 20 4 10 311 23.0 252 54.6 23. 3538 25.1160 23
1870 1895 10 10 2 12 324 20.0 134 52.5 30.1833 12. 3894 24
1855 1895 9 8 6 21 399 240 50.0 23. 8525 21. 4292 25

1829-30 1895-96 8 5 4 6 6L 5.0 3 19.2 3. 5542 .6605 26
1829-30 1895-96 8 5 4 10 64 15.0 2 58.2 3. 7125 .7180 27

MANUFACTURES.
AGRICULTURAL IMPLEMENTS.

1880 1895 11 11 5 3 13 40.0 6 45.0 1. 8667 1.5298 32

1880 1897 10 10 3 5 16 4.0 8 21.0 2.4583 1.2139 33
1890 1897 11 11 2 3 121 5.0 43 55.0 36.3250 10.4779 34

1894 1895 5 5 1 2 13 50.0 6 50.0 4.1500 1.1750 35

1893 1894 10 10 2 2 17 45.0 8 5.0 2.8750 1.4333 36

1893 1895 7 7 1 o 15 5.0 7 5.0 4.5250 1. 2083 37

c Not reported. d And board.
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont'd. 

MANUFACTURES—Continued.
BAGS, OTHER TH AN  PAPER.

Unit
nnm-

Article produced, or work accomplished.

Ñame.
Description.

Hand. Machine.
Quantity.

38 Bags, burlap.. Coffee sacks, 30x40 inches... Coffee sacks, 30x40inches... 500............................39 Baga, cotton .. Breakfast-bacon hags, 6x18 Breakfast-bacon hags, 6x18 
inches.

Flour sacks, 13x26 inches. . .

500......................
40 Bags, cotton .*.

inches.
Flour sacks, 13x26 inches... 500............................41 Bags, cotton .. Drilling flour sacks, 21x32 Drilling flour sacks, 21x32 

inches.
Drilling flour sacks, 30x30 

inches.
Canvas ore hags, 15x24 

inches.
Salt bags, 6x10 inches...........

500..........................
42 Bags, cotton ..

inches.
Drilling flour sacks, 30x30 500............................

43 Bags, cotton ..
inches.

Canvas ore bags, 15x24 500.......................
44 Bags, cotton ..

inches.
Salt bags, 6x10 inches........... 500.45 Baga, cotton .. Salt bags, 64x124 inches........ Salt bags, 6Jxl2J inches........ 500.................46 Bags, cotton .. Duck seed bags, 10x15 inches Duck seed bags, 10x15 inches 

Drilling sugar bags, 24x30 
inches.

Coffee sacks, 30x36 inches...

500............................47 Bags, cotton .. Drilling sugar hags, 24x30 500..........................
48 Bags, gunny ..

inches.
Coffee sacks, 30x36 inches. . . 500............................49 Bags, gunny.. Peanut bags, 30x40 inches.. Peanut bags, 30x40 inches.. 500...........................50 Bags, ju te___ Salt bags, 36x60 inches......... Salt bags, 36x60 inches......... 500............................

BAGS, PAPER.

51 Bags, manila.. Satchel-bottom bags, 64x84 
inches.

Satchel-bottom bags, 64x84 
inches.

1,000........................
52 Bags, manila.. Satchel-bottom bags, 7x8 

inches.
Satchel-bottom bags, 7x8 

inches.
1 . 000....................................

53 Bags, manila.. Satchel-bottom flour sacks, 
25-pound.

Satchel-bottom flour sacks, 
25-pound.

1 , 000....................................

54 Bags, yellow 
stock.

Plain bags, 4x6 inches; 
4-inch folds, f-inch flaps.

Plain bags, 4x6 inches; 
4-inch folds, f-inch flaps.

1,000........................
55 Umbrella cov

ers.
Manila umbrella slip-covers. Manila umbrella slip-covers. 1,000........................

BOOKBINDING AND BLANK-BOOK M AKING.

56 Blank-book
making.

Crown ledgers, 84x144 
inches, 400 pages, full 
sheep.

Crown ledgers, 84x 144 
inches, 400 pages, full 
sheep.

100............................

57 Blank-book
making.

Double-entry ledgers, 84x14 
inches, 200 pages, half 
leather, tight backs.

Double-entry ledgers, 84x14 
inches, 200 pages, half 
leather, tight backs.

100............................

58 Blank-book
making.

Medium ledgers, 114x18 
inches, 800 pages, full 
leather, Russia ends and 
bands, spring backs.

Medium ledgers, 114x18 
inches, 800 pages, full 
leather, Russia ends and 
bands, spring backs.

100............................

59 Blank-book
making.

Pass books, 34x64 inches, 40 
pages, flexible board cov-

Pass books, 34x64 inches, 40 
pages, flexible board cov-

10 gross..................

60 Blank-book
making.

Forming backs for blank 
books.

Forming backs for blank 
books.

3,000........................
61 Blank-book Sewing blank-book sections. Sewing blank-book sections. 8, 000........................
62 Bookbinding . Binding paper-covered 

books, 7Jx5J inches, 584
Binding paper-covered 

books, 7|x5J inches, 584
1,000........................

63 Bookbinding . Binding 12mo hooks, 554 
pages, full cloth.

Binding 12mo books, 554 
pages, full cloth.

1,000........................
64 Bookbinding . Binding 12mo books, 320 

pages, full cloth.
Binding 12mo books, 320 

pages, full cloth.
Cutting gold leaf, 12 strips 

to each leaf, for book let-

1,000........................
65 Cutting gold 

leaf.
Cutting gold leaf, 12 strips 

to each leaf, for book let- 100 hooks (2,500

66 Perforating 
bank checks.

tering.
Perforating bank checks, 2 

perforations each.

tering.
Perforating bank checks, 2 

perforations each.
150, 000....................

67 Ruling paper . Faint-line ruling, double
cap paper, both sides.

Faint-line ruling, double
cap paper, both sides.

100 reams...............
68 Ruling paper. Faint-line ruling, 14x17- 

inch single-cap paper, 
both sides, for blank books.

Faint-line ruling, 14x17- 
inch single-cap paper, 
both sides, for blank books.

100 reams...............

6 Differeiit1̂ 1̂1̂  ^ me 0̂r fur:Qi8l1iI1g power. cNot including cost of furnishing power.
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont'd.

M ANUFACTURES—Continued.

BAGS, OTHER THAN PAPER.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1890 1897 3 8 5 8 22 30.0 a 8 46.7 $5.7667 $1.4426 38
1872 1896 5 6 5 6 11 10.0 2 25.0 1.6764 .3499 39

1870 1896 5 6 5 6 13 45.0 2 50.0 2.0750 .4208 40
1878 1897 4 9 6 9 26 30.0 « 7 15.6 3. 5667 1.0716 41

1878 1896 5 6 5 6 21 35.0 3 35.0 3. 5723 .5668 42

1892 1897 3 8 5 8 22 30.0 . a 8 52.9 5. 7667 1.3389 43

1880 1896 5 6 5 6 11 15.0 2 35.0 1.5207 .3874 44
1875 1897 3 9 4 8 20 5.0 a 3 32.9 2. 8538 .4459 45
1880 1896 5 6 5 6 13 45.0 2 45.0 2. 0625 .4000 46
1872 1896 5 7 5 7 21 35.0 3 25.0 3.5612 .5348 47

1880 1896 4 6 4 6 32 7 15.0 5.4667 1. 3499 48
1886 1896 4 6 4 6 32 7 15.0 5. 4667 1.3499 49
1880 1896 4 6 4 6 64 13 10. 9417 2.3251 50

BAGS, PAPER.

1896 1897 6 6 5 6 5 45.0 26.0 .6388 .0642 51

1895 1895 6 6 5 7 al 5.6 1 11.0 1.1048 .1757 52

1896 1897 5 6 4 6 10 1 50.0 1.0333 .2767 53

1895 1895 5 6 4 6 «3 35.0 50.8 .6357 .1441 54

1895 1895 5 6 4 6 «5 9.0 45.8 .8597 .1330 55

BOOKBINDING AND BLANK-BOOK M AKING.

1860 1896 19 24 4 45 893 30.0 114 32.0 167.9500 32. 0841 56

(6) 1895 13 15 9 24 106 .1 26 4.1 18.7550 6.4678 57

1895 1896 14 19 3 24 1,272 55.0 «245 30.0 219.7917 c 69.9709 58

1860 1896 12 17 7 19 70 30.0 6 56.0 8.1625 .8751 59

1860 1896 2 5 2 6 156 15 20.0 31.5000 4.6312 60

1860 1896 2 6 2 8 100 27 40.0 8. 2000 3.3722 61

1890 1896 8 8 20 32 186 20.0 «40 42.9 22.9333 6.5613 62

1890 1895 20 18 38 29 260 50.0 «101 47.1000 18.2750 63

1862 1895 15 16 19 18 456 119 55.0 87.0833 29.4681 64

2 2 3 21 d 3 4.2500 e . 2000 65

1856 1896 1 5 i 6 750 9 18.0 150.0000 .9716 66

1860 1896 2 6 3 6 146 12 50.0 20. 7500 4. 0361 67

1819 1895 1 3 1 2 4,800 «2 45.0 400.0000 c . 8500 68

dNot; including time for overseeing. 
«Not including cost of overseeing.
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28 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

BOOTS AND SHOES.

Article produced or work accomplished.
Unit
num
ber.

Description.
Name.

Hand. Machine.
Quantity.

69 Boots............... Men’s cheap grade, kip, 
pegged boots, half-double 
soles.

Men’s cheap grade, kip, 
pegged boots, half-double 
soles.

100 pairs.................

70 Shoes............... Men’s fine grade, calf, welt, 
lace shoes, single soles, 
soft box toes.

Men’s fine grade, calf, welt, 
lace shoes, single soles, 
soft box toes.

100 pairs.................

71 Shoes............... Men’s medium grade, calf, 
welt, lace shoes, single 
soles, soft box toes.

Men’s medium grade, calf, 
welt, lace shoes, single 
soles, soft box toes.

100 pairs.................

72 Shoes............... Men’s grain, pegged, brogan 
shoes, tap soles.

Women’s fine grade, kid, 
welt, button shoes, single 
soles, patent-leather tips, 
soft box toes.

Men’s grain, pegged, brogan 
shoes, tap soles.

100 pairs.................
73 Shoes............... Women’s fine grade, kid, 

welt, button shoes, single 
soles, patent-leather tips, 
soft box toes.

100 pairs.................

74 Shoes............... Women’s cheap grade, kid, 
turned, lace shoes, single 
soles, plain toes.

Women’s cheap grade, 
grain, pegged, button 
shoes, single soles, plain 
toes.

Women’s cheap grade, kid, 
turned, lace shoes, single 
soles, plain toes.

100 pairs.................

75 Shoes............... Women’s cheap grade, 
grain, McKay sewed, but
ton shoes, half-double 
soles, plain toes.

100 pairs.................

BOXES.

76

77

78

79

80

Boxes, paper..

Boxes, paper.. 

Boxes, paper..

Boxes, paper..

Boxes, paper..

Strawboard, paper-covered, 
collar and cuff boxes, 
6Jx6Ax3 inches, with par
titions.

Strawboard, manila-cov- 
ered, quart-flask cartons.

Strawboard, paper-covered, 
men’s hat boxes, 6x10x12 
inches.

Strawboard, paper-covered, 
necktie boxes, 17Jx2fxlj 
inches, with partitions.

Paper-covered board, round 
pill boxes, ¿xl£ inches.

81 Boxes, paper..

82 Boxes, paper..

Boxes, wooden 

84 Boxes,wooden

Boxes, wooden 

Boxes, wooden 

Boxes,wooden 

Boxes, wooden 

Casting flasks

Mailing tubes.

Strawboard, paper-covered, 
shoe boxes, 11Jx6x 3J 
inches.

Strawboard, paper-covered, 
suspender boxes, 15Jx6|x 
2§ inches.

Pine baking-powder boxes, 
19x13x10 inches.

Cedar cigar boxes, 8x4|x2J 
inches, trimmed and lined.

Cedar cigar boxes, 8x4fx2 
inches, trimmed and lined.

Pine soap boxes, 18x16x8 
inches.

Pine starch boxes, 18x16x9 
inches.

20-pound tobacco boxes, 
10Jxl0Jx8 inches.

Lock-corner, 3-pin, pine 
casting flasks, 28x18x11 
inches.

5-ply strawboard mailing 
tubes, 15x1 J inches.

Strawboard, paper-covered, 
collar and cuff boxes, 
6ix6Jx3 inches, with par
titions.

Strawboard quart-flask car
tons.

Strawboard, paper-covered, 
men’s hat boxes, 6x10x12 
inches.

Strawboard, paper-covered, 
necktie boxes, 17Jx2fxl| 
inches, with partitions.

Bound pill boxes, £xlj 
inches, cardboard tops, 
covered strawboard bot
toms, covered card-mid
dle sides and collars.

Strawboard, paper-covered, 
shoe boxes, Iljx6x3| 
inches.

Strawboard, paper-covered, 
suspender boxes, 15£x6Jx 
2J inches.

Pine baking-powder boxes, 
19x13x10 inches.

Cedar cigar boxes, 8Jx4Jx2 
inches, trimmed and lined.

Cedar cigar boxes, 8x4Jx2 
inches, trimmed and lined.

Pine soap boxes, 18x16x8 
inches.

Lock-corner, pine starch 
boxes, 18x16x9 inches.

20-pound tobacco boxes, 
10Jxl0Jx8 inches.

Lock-corner, 3-pin, pine 
casting flasks, 28x18x11 
inches.

5-ply strawboard mailing 
tubes, 15xlJ inches.

1, 000...

1,000.... 

1, 000....

1, 000 ...

10 gross

1,000....

1, 000....

100......
1,000....

1,000....

100.........

100.........

100.........

100..........

1,000__

«Animals were also employed. 6 Not including time of animals.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 29
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Coat’d. 

M ANUFACTURES—Continued.

BOOTS AND SHOES.

Tear of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1859 1895 83 122 2 113 1,436 40.0 154 4.9 $408.5000 $35.4008 69

1865 1895 76 146 1 140 2,225 296 38.6 556.2496 74. 3904 70

1863 1895 73 173 1 371 1,831 40.0 234 36.3 457.9164 59.5461 71

1855 1895 45 84 l 98 283 20.0 62 4.6 56. 6668 13.8246 72

1875 1896 102 140 1 140 1,996 40.0 173 29.5 499.1664 54. 6535 73

1858 1895 67 95 1 85 1,025 20.0 80 22.3 256.3332 18.5882 74

1868 1895 56 98 2 269 538 20.0 83 10.7 109.3331 20.4435 75

BOXES.

1868 1895 15 16 12 13 58 30.0 33 7. 7187 4. 5621 76

1895 1895 8 9 2 14 10 3 54.0 2. 0000 .6400 77

1860 1896 13 14 5 13 205 63 45.0 18. 2500 6.8956 78

1868 1895 13 17 7 14 59 35 8.7019 5.0542 79

1858 1894 6 h 4 20 150 19 29.0 11.8750 1.4334 80

1867 1895 13 15 14 16 228 34 30.0 26.2333 4.9293 81

1895 1895 12 17 14 23 145 41 50.0 19.1630 5.8870 82

1850 1895 8 11 7 19 46 24.0 5 4. 0 4.1999 .7361 83

1895 1895 8 15 3 13 148 40.0 102 15.0 19. 6000 12. 2450 84

1855 1895 11 26 17 a 30 179 b 159 15.0 27. 2100 c 17.7923 85

1860 1895 8 11 9 17 41 5 51.0 3. 5083 .8158 86

1860 1895 7 15 7 16 43 48.0 4 30.0 3.7112 .5990 87

1893 1897 9 13 1 15 100 16 30.0 7.5000 .9650 88

1897 1897 10 12 3 5 152 19.5 57 34.3 38. 2138 14.4055 89

1897 1895 5 5 4 3 7 52.5 d 1 28.2 1.8625 .3598 90

c Not including cost of labor of animals. ¿Not including time for furnishing power.
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30 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

BREAD AND OTHER BAKERY PRODUCTS.

Article produced or work accomplished.
Unit
num- Description.
ber. Name.

Hand. Machine.
Quantity.

91 1,000........................
92 Bread............... 1-pound loaves graham bread 

1-pound loaves “homemade” 
bread.

1-pound loaves grahambread 
1-pound loaves ‘ ‘homemade” 

bread.

i,'ooo........................
93 Bread............... 1,000........................

94
95 1-pound loaves rye bread . . .  

lj-pound loaves Vienna 
bread.

1-pound loaves rye bread . . .  
lj-pound loaves Vienna 

bread.

LOOO/l....................
96 Bread............... 1,000........................

97 Bread............... Water rolls, 8 per pound . . . Water rolls, 8 per pound----- 1,000........................
98 Crackers........ Graham crackers, packed... Graham crackers, packed . . . 1, 000 pounds.........
99 Crackers....... Round lemon crackers, 

packed.
Lemon crackers (sweet bis

cuits), packed.
1, 000 pounds.........

100 Crackers........ Cream sodabiseuits, packed. 
“ Standard” soda biscuits, 

packed.

Cream sodabiseuits, packed. 1, 000 pounds.........
101 Crackers........ “X X ” sodabiseuits, packed. 1, 000 pounds.........

102 Ginger snaps . Ginger snaps, packed........... Ginger snaps, packed........... 1, 000 pounds.........
103 Pretzels......... Pretzels, 35 per pound......... Pretzels, 35 per pound......... 1, 000 pounds.........

BRICK AND SEWER PIPE.

104 Brick............... Common red brick, 8x4x2J 
inches.

Common red brick, 8x4x2| 
inches.

1,000........................

105 Brick............... Eire-clay paving brick, 
standard size.

Fire-clay paving brick, 
standard size.

1,000........................

106 Sewer pipe . . . 6-inch straight clay sewer 8-inch straight clay sewer 
pipe.

Standard 8-inch straight 
clay sewer pipe.

100 feet...................

107 Sewer pipe . . .
pipe.

Standard 8-inch straight 
clay sewer pipe.

100 feet ...................

108 Sewer pipe . . . 9-inch sand and cement 
sewer pipe.

9-incii sand and cement 
sewer pipe.

100 feet ...................

BROOMS AND BRUSHES.

109 Brooms........... No. 2 hearth brooms, wire 
wound, 2 9-stitch bands, 
10 pounds corn per dozen.

No. 2 hearth brooms, wire 
wound, 2 9-stitch bands, 
10 pounds corn per dozen.

100 dozen...............

110 Brooms........... No. 6 house brooms, wire 
wound, 3 12-stitch bands, 
20 pounds corn per dozen.

No. 6 house brooms, wire 
wound, 3 12-stitcli bands, 
20 pounds corn per dozen.

100 dozen...............

111 Brooms........... X X  railroad warehouse 
brooms, wire wound, 4 13- 
stitch bands, 32 pounds 
corn per dozen.

X X  railroad warehouse 
brooms, wire wound, 4 13- 
stitch bands, 32 pounds 
corn per dozen.

100 dozen............. .

112 Brooms........... No. 1 whisk brooms, wire 
wound, 2 ll-stitch bands, 
8 pounds corn per dozen.

No. 1 whisk brooms, wire 
wound, 2 ll-stitch bands, 
8 pounds corn per dozen.

100 dozen...............

113 Brushes ......... Wiredrawn, Russian bris
tle hairbrushes, 2-piece 
oval backs, 300 holes.

Wiredrawn, Russian bris
tle hairbrushes, 2-piece 
oval backs, 300 holes.

1 gross....................

114 Brushes......... Wiredrawn, tampico horse 
brushes, 2-piece oval 
backs, 179 holes, leather 
hand straps.

Tampico horse brushes, 
solid oval hacks, 179 
holes, leather hand straps.

1 gross....................

115 Brushes ......... Double-wing, wiredrawn, 
tampico scrub brushes, 
2-piece backs, pointed 
ends, 119 holes.

Double-wing, tampico scrub 
brushes, solid backs, 
pointed ends, 119 holes.

1 gross....................

116 Brushes ......... Double-wing, wiredrawn, 
tampico scrub brushes, 
2-piece backs, pointed 
ends, 119 holes.

Double-wing,tampico scrub 
brushes, solid backs, 
pointed ends, 119 holes.

1 gross....................

117 Brushes ......... Wiredrawn, horsehair shoe 
brushes, 2-piece oval 
backs, 120 holes in each 
body, 40 in each dauber.

Horsehair shoe brushes, 
solid oval hacks, 120 holes 
in each body, 40 in each 
dauber.

1 gross....................

a Animals were also employed. & Not including time of animals.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 31
SUMMARY OF PRODUCTION BY HAND AND MAÇHINE METHODS—Cont’d. 

MANUFACTURES—Continued.
BREAD AND OTHER BAKERY PRODUCTS.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1897 1897 11 16 1 12 28 8 56.1 $5. 5999 $1. 5536 91
1895 1895 10 14 2 23 31 15.3 25 .3 7. 2928 6. 3154 92
1895 1895 10 14 2 31 30 46.5 22 31.2 8. 7198 5. 6717 93

1858 1895 9 12 16 22 52 48.0 18 33.5 5.2889 2.8247 94
1895 1895 10 14 2 35 32 24 18.7 9. 0668 6. 2415 95
1895 1895 11 12 9 33 37 16.6 31 8. 2782 7. 7866 96

1895 1895 10 15 2 21 10 8 24.0 2.8333 1. 8000 97
1858 1895 8 11 19 17 160 35 33.5 15.1555 6.0188 98
1859 1895 10 14 12 19 150 32 42.5 14. 6668 4. 3053 99

1858 1895 9 13 18 18 123 20.0 25 50.0 11. 9443 4. 6250 100
1859 1895 10 14 17 21 105 18 37.5 10.1667 3.4292 101

1857 1895 10 13 13 18 156 15.0 27 51.8 14. 7569 4.1677 102
1880 1895 10 11 9 7 108 32 30.0 11.3334 4. 8331 103

BRICK AND SEWER PIPE.

1895 1895 15 15 a 21 119 6 20 36.7 7 29.3 c 3. 0005 1.1678 104

1830 1896 8 13 a 11 37 6 33 52.1 8 42.8 c 2.2403 1.4387 105

1845 1896 7 15 a 8 35 616 11.4 9 30.0 cl. 1071 1.3125 106

1832 1896 8 13 a 7 24 6 26 10.0 9 30.4 c 1. 5834 1.2526 107

1894 1896 7 6 1 18 8 44.4 2 12.2 1.4566 .3815 108

BROOMS AND BRUSHES.

1881 1895 14 19 5 25 179 30.0 157 56.0 34.6760 27. 5526 109

1881 1895 19 25 9 105 445 25.0 295 51.3 73.1978 47. 9313 110

1881 1895 17 22 9 102 492 55.0 313 44.5 84.4865 51.0313 111

1881 1895 14 16 5 24 190 42.0 159 5.0 37.7667 28. 6823 112

1870 1895 15 18 113 117 172 22.3 140 51.1 17.8137 11. 5379 113

1883 1895 11 13 12 25 68 30.0 d 27 56.5 16.7121 3. 7077 114

1895 1895 7 9 8 16 53 26.0 d 14 40.0 8.5503 1. 9884 115

1893 1895 7 7 35 7 33 56.4 12 53.3 4. 9523 1.8183 116

1895 1895 9 15 12 18 70 15.0 d26 52.4 13. 3623 3.7616 117

c Not including cost of labor of animals. d Not including t me for furnishing power.
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32 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

MANUFACTURES—Continued.

BROOMS AND BRUSHES—Concluded.

Article produced or work accomplished.

Unit
num- Description.
her. Name.

Hand. Machine.
Quantity.

118 Brushes ......... Wiredrawn, horsehair shoe Horsehair shoe brushes, 1 gross....................

119 Brushes .........

brushes, 2-piece backs, 120 
holes in each body, 40 in 
each dauber.

Wiredrawn, hog-bristle 
stove brushes, 2-piece 
backs, pointed ends, 100 
holes in each body, 22 in 
each dauber.

Wiredrawn, hog-bristle

solid oval backs, 120 holes 
in each body, 40 in each 
dauber.

Hog-bristle stove brushes, 1 gross....................

120 Brushes .........

solid backs, pointed ends, 
100 holes in each body, 22 
in each dauber.

Hog-bristle stove brushes, 1 gross....................

121 Dusters...........

stove brushes, 2-piece 
backs, pointed ends, 100 
holes in each body, 22 in 
each dauber.

No. 15 standard split tur
key-feather dusters, 115 
15-inch feathers.

solid backs, pointed ends, 
100 holes in each body, 22 
in each dauber.

No. 15 standard split tur
key-feather dusters, 115 
15-inch feathers.

1 gross....................

BUTTONS AND BUTTONMOLDS.

122 Buttonmolds . 24-line Yankee buttonmolds. 24-line Yankee buttonmolds. 100 gross.................
123 Buttonmolds . 40-line Yankee buttonmolds. 40-line Yankee buttonmolds. 100 gross.................
124
125
126

Buttons......... 27-line bone brace buttons .. 
27-line metal brace buttons . 
20-line brass-ball coat but

tons.

27-line bone brace buttons .. 100 gross.................

Buttons......... 20-line brass-ball coat but
tons.

100 gross.................

127
128

Buttons.........
Buttons.........

30-line brass coat buttons... 
Yegetable-ivory cloak but

tons.

30-line brass coat buttons .. 
Yegetable-ivory cloak but

tons.

100 gross.................
40 gross...................

129 Buttons......... Yegetable-ivory coat but
tons.

Vegetable-ivory coat but
tons.

40 gross..................

CARPETS.

130 Carpet, body 
Brussels.

9-wire body Brussels car
pet, warp 1,300 worsted 
ends, 522 linen ends, linen 
filling, 18 picks per inch.

9-wire body Brussels car
pet, warp 1,280 worsted 
ends, 512 cotton ends, 256 
jute ends, linen filling J 
pound per yard, 18 picks 
per inch.

1, 000 yards...........

131 Carpet, in
grain.

Ingrain carpet, cotton warp, 
wool filling, 1,088 ends, 26 
picks per inch.

Ingrain carpet, cotton warp, 
wool filling, 1,088 ends, 26 
picks per inch.

1,000 yards...........

132 Carpet, in
grain.

2-ply ingrain carpet, worst
ed yarn, 832 ends.

2-ply ingrain carpet, worst
ed yarn, 1,072 ends, 26 
picks per inch.

1, 000 yards...........

133 Carpet, in
grain.

Ingrain carpet, worsted 
yarn, 1,080 ends, 26 picks 
per inch.

Ingrain carpet, worsted 
yarn, 1,088 ends, 26 picks 
per inch.

1,000 yards...........

134 Carpet, rag... Rag carpet, made from 175 
pounds cotton rags and 
35 pounds (240 ends) cot
ton warp yarn.

Rag carpet, made from 175 
pounds cotton selvage 
and 85 pounds (600 ends) 
cotton warp yarn.

120 yards...............

135 Carpet, velvet- 9-wire velvet carpet, warp 
780 worsted ends, 522 
linen ends, 790 cotton 
ends, linen filling j- pound 
per yard, 18 picks per 
inch.

9-wire velvet carpet, warp 
216 worsted ends, 432 cot
ton ends, 648 jute ends, 
linen filling \ pound per 
yard, 18 picks per inch.

1, 000 yards...........

136 Sewing carpet Sewing ingrain carpet......... Sewing ingrain carpet......... 100 yards...............
137 Sewing carpet Sewing tapestry Brussels 

carpet.
Sewing tapestry Brussels 

carpet.
100 yards...............

138 Sewing carpet Sewing Wilton carpet......... Sewing Wilton carpet......... 100 yards...............
139 Sewing carpet Sewing Wilton carpet......... Sewing Wilton carpet......... 100 yards...............

a Not including time for furnishing power. b Animals were also employed.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 33
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

MANUFACTURE S—Continued.

BROOMS AND BRUSHES-Coneluded.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1893 1895 10 11 41 10 68 1.0 22 3.5 $10. 6396 $2.9552 118

1893 1895 9 11 41 10 38 50.6 17 58.5 5.7263 2. 3603 119

1895 1895 9 14 12 17 51 40.0 «19 55.2 10.5527 2.8357 120

1870 1895 8 10 15 26 64 «51 7.2933 5. 9450 121

BUTTONS AND BUTTONMOLDS.

1832 1895 6 6 15 3 15 37.9 1 54.3 .7732 .2040 122
1832 1895 6 6 18 4 19 42.3 2 18.0 .9760 .2514 123
1842 1895 5 6 7 7 148 12.0 36 43.2 11.1273 5.4396 124
1865 1896 8 10 8 10 85 10.0 11 9.0 7. 6153 1. 0250 125
1830 1895 6 10 9 13 113 20.0 21 51.7 10.5332 2.5454 126

1830 1895 9 9 6 9 115 40.0 14 14.0 11. 2666 1.8650 127
1862 1895 15 18 31 83 306 15.0 88 51.0 60.8375 10.5700 128

1857 1895 17 18 19 85 203 18.0 78 38.0 28.0739 9.1207 129

CARPETS.

1850 1895 15 41 18 81 4,047 30.0 509 1.0 270. 0107 91.2595 130

1860 1895 9 12 12 10 755 15.0 324 17.0 81.2602 63. 3814 131

1860 1895 12 24 13 65 1,015 40.0 460 30.8 93.2417 84.2626 132

1845 1896 11 31 14 b 539 1, 334 40.0 c 656 3.8 115. 6525 d83.1942 133

1860 1895 8 8 6 10 97 28.0 ' 21 40.0 4.4817 3. 9806 134

1850 1895 21 40 33 97 1,978 50.0 482 51.0 171. 7506 81.6043 135

1885 1895 3 4 3 5 20 «3 8.2 3. 0648 .8170 136
1855 1897 4 6 4 4 22 30.0 «3 6.5 2.4250 .7171 137

1885 1895 3 4 3 5 29 6.7 «3 14.7 4. 3551 .8512 138
1855 1897 4 6 4 4 32 50.0 «3 55.8 3. 5083 .8781 139

e Not including time of animals.
7405—Voi. 1----- 3

dNot including cost of labor of animals,
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REPORT OF THE COMMISSIONER OF LABOR.34
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

CARRIAGE AND WAGON MATERIALS.

Unit
num
ber.

Article produced or work accomplished.

Name.

Description.
Quantity.

Hand. Machine.

140
141
142

143
144
145

146
147

148

149
150
151
152

153

154
155
156

157
158

159

160 
161 
162

163

164

165

166

167

168

169

170

171

172
173
174

175

176

177

178

179

Axle clips-----
Axle n u ts-----
Axle yokes. . .

A x le s .............
Body loops . . .  
Bow sockets..

Bows...............
Clevises.........

Dashboards...

Eelly plates .. 
Fifth wheels.. 
Foot rails . .  . 
Holdback 

irons.
Hubs.........

Kingbolts-----
Offsets.............
Reach plates 

and sockets.
Rub irons........
Shackles.........

Shaft coup-

Axle clips, §x2£ inches.........
2-inch square-head axle nuts 
Axle yokes, ¿-inch holes, 1 

inch apart.
l|-inch carriage axles...........
Single-lip body loops.............
Leather-covered bow sock

ets for top buggies.
Bows for carriage tops.........
Clevises (or whippletree 

hooks).
Leather dashboards, 11x26 

inches.
Felly plates for If-inch rims.
No. 9 fifth wheels...................
No. 1 30-inch foot rails.........
Shaft holdback irons for 

1-inch straps.
8-inch elm wagon hubs,

J ersey finish.
f-inch clip kingbolts.............
Oval offsets for carriages . . .  
Double-drop reach plates 

and sockets.
Rub irons, 1x6 inches...........
Platform spring shackles 

for 24-inch wagon springs. 
Shaft couplings......................

lings.
Slat irons........
Spokes ...........
Spring clips ..

Spring hang
ers.

Springs...........

Springs...........

Springs...........

Stay-brace
ends.

Stay braces. . .

Step pads........

Steps...............

Steps ...............

Tire-bolt nuts
Tire holts____
Top braces___

Tops.................

Wheels-...........

Whippletree
plates.

Whip sockets .

Yokes and 
braces.

4-bow slat irons......................
2J-inch oak wagon spokes. . .
Scotch coach clips for 1J- 

inch springs.
Spring hangers for wagons, 

2Jx§-inch iron.
Double-sweep, 4-plate, steel 

elliptic springs, ljx36 
inches.

4-plate steel elliptic springs, 
14x36 inches.

4-plate steel elliptic springs, 
l|x46 inches.

Front stay-brace ends.........

Stay braces for double-perch 
gear, T7B-inch oval iron.

Gridiron step pads, 5x6 
inches.

Carriage steps, 6-inch drop, 
6-iich projection, pads 
3£x4 inches, tees lx3J 
inches.

W  rought-iron side-bar steps, 
round shanks.

Nuts for j‘r inch tire bolts ..
Tire holts, l|xT3s inches........
Wrought-iron top braces 

for carriages.
Leather top for carriage, 3 

bows.
Carriage wheels, height 3 

feet 6 inches and 3 feet 10 
inches, hubs 3Jx6J inches, 
spokes lfg inches, tread | 
inch.

3-inch whippletree plates . . .

Leather-covered whip sock
ets, 6JxlJ inches.

Kingbolt yokes and braces..

Axle clips, gx2J inches.........
2-inch square-head axle nuts 
Axle yokes, ¿-inch holes, 1 

inch apart.
¿f-inch carriage axles...........
Single-lip body loops.............
Leather-covered bow sock

ets for top buggies.
Ash bows for carriage tops. 
Clevises (or whippletree 

hooks).
Leather dashboards, 11x26 

inches.
Felly plates for 1-inch rims..
No. 9 fifth wheels..................
No. 1 30-inch foot rails.........
Shaft holdback irons for 

1-inch straps.
8-inch elm wagon hubs, 

Jersey finish.
f-inch clip kingbolts.............
Oval offsets for carriages . . .  
Double drop reach plates 

and sockets.
Rub irons, 1x6 inches...........
Platform spring shackles 

for 24-inch wagon springs. 
Shaft couplings for lf-inch 

axles.
4-bow slat irons......................
2f-inchoak wagon spokes... 
Scotch coach clips for lf- 

inch springs.
Spring hangers for wagons, 

2ixf -inch iron. 
Double-sweep, 4-plate, steel 

elliptic springs, l|x36 
inches.

4-plate steel elliptic springs, 
14x36 inches.

4-plate steel elliptic springs, 
lfx46 inches.

Front stay-brace ends.........

Stay braces for double-perch 
gear, TB-inch oval iron. 

Gridiron step pads, 5x6 
inches.

Carriage steps, 6-inch drop, 
6-inch projection, pads 
3Jx4 inches, tees lx3J 
inches.

W  rought-iron side-bar steps, 
round shanks.

Nuts for yf-ineh tire holts..
Tire bolts, lfx x3s inches........
Wrought-iron top braces 

for carriages.
Leather top for carriage, 3 

bows.
Carriage wheels, height 3 

feet 6 inches and 3 feet 10 
inches, hubs 34x6J inches, 
spokes ljJg inches, tread j  
inch.

3-inch whippletree plates . . .

Leather-covered whip sock
ets, 6Jxl4 inches.

Kingbolt yokes and braces .

1,000.............
100 sets (400) 
9,600........... v

28 sets (56).. 
100 sets (400) 
16 sets (96)..

100 sets (300) 
100.................

100.................

1, 000.............
100.................
100.................
100.................

25 sets (100).

100 ..............
100......... .
100.................

1,000.............
100.................

100.................

100 sets ........
1 set (52)-----
100................

50 sets.........

100 pairs___

100 pairs 

100 pairs

100......
100......... .

100.........

100.........

100....... .

10, 000. . .  
100, 000.. 
100 sets

1...........

1 set (4)

100..........

10 dozen 

100.........
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1 CHAPTER I.----- INTRODUCTION AND ANALYSIS. 35
I SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—ConCd. 

1 M ANUFACTURES—Continued.

I CARRIAGE AND WAGON MATERIALS.

Year of pro
duction.

Different 
opera lions 
performed.

Different
workmen
employed.

Time worked.
Labor cost. Hnit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1875 1896 7 9 2 9 666 40.0 23 22.5 $233.3334 $4. 2741 140
1850 1895 1 11 2 11 400 2 42.0 40. 0000 . 5005 141
1857 ,1896 1 5 2 5 1, 920 10 45.0 192.0000 2.6976 142

1850 1897 6 24 2 33 466 40.0 43 25.0 56.9333 8.1980 143
1850 1896 2 9 2 9 260 13 6.0 25.5000 3.4700 144
1865 1895 7 25 4 25 211 20.0 18 50.0 51.4000 3.0129 145

1865 1896 1 5 1 11 2, 000 32 40.0 600.0000 6. 4896 146
1850 1896 1 8 2 9 100 24 12.0 10. 0000 7.0700 147

1875 1895 6 8 3 4 1, 025 65 195.0000 13.8667 148

1858 1896 3 8 1 8 111 6.6 2 24.6 16.6666 .3750 149
1859 1896 9 10 2 7 1, 000 54 8.5 107. 5000 9.1019 150
1878 1896 6 13 2 11 285 42.8 19 30. 0 99.9999 4. 6075 151
1850 1895 2 11 2 11 62 30.0 1 5.5 5. 6250 .2003 152

1879 1895 5 6 2 6 462 30.0 39 30.0 98.1250 8. 9910 153

1850 1896 8 17 2 16 476 40.0 16 48.3 47. 6666 3. 5750 154
1857 1896 2 4 2 4 50 3 41.0 5. 0000 .9042 155
1855 1896 5 11 2 9 975 60 1.0 96. 2499 17. 0792 156

1850 1895 2 11 2 11 625 13 29.0 56.2500 2.4850 157
1857 1897 4 10 2 12 300 24 26.0 29.1667 4.8743 158

1855 1896 7 13 2 11 500 7 7.7 49.9999 1.2787 159

1845 1896 7 15 2 11 666 40.0 35 32.0 35.8795 7.1587 160
1848 1895 4 8 2 7 26 30.0 4 7.4 4. 0500 .7267 161
1877 1896 2 7 2 7 500 49 18.0 150.0000 11. 8830 162

1855 1895 1 8 2 12 300 19 30.0 43.7500 3. 3500 163

1863 1896 12 12 19 33 2, 000 321 329.5833 81.6000 164

1850 1895 9 15 2 42 1,383 20.0 309 138. 3333 71.6875 165

1850 1895 8 33 2 56 1,833 20.0 252 42.0 234.1666 51.9500 166

1850 1896 2 4 2 4 30 1 40.5 2. 5000 .4738 167

1877 1896 5 8 2 8 150 4 19.4 45. 0000 .8848 168

1870 1896 5 13 2 7 566 40.0 57 30.0 125. 6250 13. 3900 169

1850 1895 2 11 2 18 425 9 31.5 41. 2500 1. 9150 170

1850 1896 2 10 2 10 210 9 56.0 20. 5000 3.2033 171

1857 1896 2 7 1 7 333 20.0 7 6.5 50.0001 .7886 172
1857 1896 3 8 1 8 3,333 20.0 11 43.3 500.0001 1.6390 173
1855 1895 1 17 2 28 1, 800 53 262. 5000 9. 2125 174

1850 1895 11 14 1 14 34 35.0 h 15.3 5. 5334 2. 0209 175

1860 1895 13 30 2 27 37 4 23.2 9. 3500 .6940 176

1850 1895 2 11 2 12 62 30.0 35.3 5. 6250 .1274 177

1863 1896 15 17 13 17 102 7 20.5 24. 5250 1.3863 178

1850 1896 2 12 2 12 210 10 13.2 20. 5000 2. 5300 179
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36 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

MANUFACTURES—Continued.

CARRIAGES, WAGONS, AND SLEIGHS.

Article produced or work accomplished.

Unit
num
ber. Name.

Description.
Quantity.

Hand. Machine.

180

181

182

183

184

185

Buggies

Sleighs . 

Sleighs .

Sleighs . 

Wagons

Wagons

Elliptic spring, leather top 
buggy, piano body, drop- 
bed axles, banded hubs, 
cloth trimmings.

Heavy team bobs, oak run
ners 1J inches wide, 2J 
inches deep.

Portland cutter, nickel arm 
and dashboard rails, 
broadcloth trimmings, 
tapestry rug, Vermont 
style shafts.

Portland cutter, nickel arm 
and dashboard rails, cloth 
trimmings, velvet carpet 
rug.

Farm wagon, body brake, 
double box, spring seat, 
3J-inch skein, wheels 3 
feet 8 inches and 4 feet 5 
inches, lj-inch tread.

Standard platform road 
wagon, 2 movable seats, 
leather dashboard, cordu
roy trimmings, patent 
wheels.

Elliptic spring, leather top 
buggy, piano body, drop- 
bed axles, banded hubs, 
cloth trimmings.

Heavy team bobs, oak run
ners If inches wide, 2J 
inches deep.

Portland cutter, nickel arm 
and dashboard rails, 
broadcloth trimmings, 
tapestry rug, Vermont 
style shafts.

Portland cutter, nickel arm 
and dashboard rails, cloth 
trimmings, velvet carpet 
rug.

Farm wagon, body brake, 
double d o x , spring seat, 
3J-inch skein, wheels 3 
feet 8 inches and 4 feet 5 
inches, IJ-inch tread.

Standard platform road 
wagon, 2 movable seats, 
leather dashboard, cordu
roy trimmings, patent 
wheels.

1

1 set

1

1

1

1

CASKETS, COFFINS, AND UNDERTAKERS’ GOODS.

186 Casket boxes. Outside boxes for caskets... Outside boxes for caskets.. . 10..............................
187 Casket boxes . Outside boxes for caskets.. . Outside boxes for caskets.. . 10............................
188 Casket lining 

trimmings.
Pinking for casket linings.. Pinking for casket linings.. 100 yards ...............

189 Casket lining 
trimmings.

Pinking for casket linings.. Pinking for casket linings.. 100 yards ...............

190 Casket lining 
trimmings!”

Puffing for casket linings. . . Puffing for casket linings... 100 yards...............

191 Casket lining 
trimmings.

Puffing for casket linings. . . Puffing for casket linings... 100 yards...............

192 Caskets........... Octagon whitewood cas
ket, 5 feet 3 inches long, 
plain finish, full lined.

Octagon whitewood cas
ket, 5 feet 3 inches long, 
plain finish, full lined.

1...............................

193 Caskets......... Octagon whitewood cas
ket, 5 feet 6 inches long, 
cloth covered, half lined.

Octagon whitewood cas
ket, 5 feet 6 inches long, 
cloth covered, half lined.

1...............................

194 Coffins............. Poplar coffin, 6 feet long, 
plain finish, trimmed and 
lined.

Poplar coffin, 6 feet long, 
plain finish.

1...............................

195 Coffins............. Pine coffin, 5 feet 6 inches 
long, plain finish.

Pine coffin, 5 feet 6 inches 
long, plain finish.

1...............................

CLAY AND POTTERY PRODUCTS.

196
197
198
199
200

Flowerpots 
Flowerpots 
Flowerpots 
Flowerpots 
Jars...........

.1 3 inch flowerpots . . .
5- inch flowerpots - . .
6- inch flowerpots . . .  
12-inch flowerpots . .  
2-gallon glazed jars.

100.................
100.................
100.................
100.................
100.................

a Different years. c Not including time of animals.
b Animals were also employed. cl Not including cost of labor of animals.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 37
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

M ANUFACTURES—Continued.

CARRIAGES, WAGONS, AND SLEIGHS.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1865 1895 64 72 6 116 200 25.0 39 8.2 $45. 6689 $8. 0953 180

(a) 1894 17 38 5 6 57 115 30.0 c 28 4.5 21.8000 d 4.2538 181

(a) 1894 42 91 6 b 174 131 35.0 c38 51.6 28. 8308 d 7. 5221 182

1865 1895 7 16 8 no 137 27 23.0 25.8000 5. 0370 183

1848 1895 37 68 5 75 242 48 17.9 35. 3500 7.1884 184

(a) 1895 62 95 6 6127 204 15.0 c 53 28.2 43. 0742 d 8.4878 185

CASKETS, COFFINS, AND UNDERTAKERS’ GOODS.

1865 1896 10 14 1 3 14 25.0 8 48.0 4.3250 1.8376 186
1896 1896 10 14 1 13 17 10.0 el 39.0 5.1500 /1 .  2575 187
1895 1895 1 2 1 1 1 «6. 0 . 1500 /.0090 188

1892 1895 1 2 1 1 1 «10. 0 . 1400 f 0150 18Q

1880 1895 1 5 1 5 100 1 55.0 9.3750 .2933 190
1889 1895 1 2 1 1 33 20.0 e2 4.1667 / .  2000 191
1876 1895 10 15 2 10 15 15.0 9 .5 3.0499 2. 3435 192

1876 1895 10 15 2 9 9 10.0 4 51.5 1.8333 1.3224 193

1895 1895 15 15 2 16 10 55.0 2 56.3 1.1542 .6925 194

1859 1897 9 11 2 8 11 35.0 6 47.0 1. 9306 1. 7697 195

CLAY AND POTTERY PRODUCTS.

1840 1897 6 9 67 11 c 3 32.1 2 3.9 d .3112 .3207 196
1897 1897 ii 13 63 614 c 3 24.0 c 1 36.3 d . 7600 d .3671 197
1895 1894 h 11 63 5 c 4 37.6 3 18.0 d 1.0194 .5199 198
1895 1897 n 12 63 618 c 35 c 23 15.0 d 7.9000 d 3.8260 199
1840 1897 7 15 68 18 c 25 30.0 14 14.0 d 2.1100 1.8214 200

« Not including time for furnishing power. /N o t  including cost of furnishing power.
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8 8  REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.
M ANUFACTURE S—Continued.

CLOCKS AND WATCHES.

Article produced or work accomplished.

Unit
num- Description.

Quantity.her. Name.
Hand. Machine.

201 Clock cases... O. G. clock cases, 26x16 inch
es, mahogany-veneered.

O. G. clock cases, 26x16 inch
es, mahogany-veneered. 

Brass clock movements, 
spring, 8-day, strike.

1,000........................

202 Clock move
ments.

Brass clock movements, 
spring, 8-day, .strike.

1,000........................

203 Watch cases.. 18-size, gold, hunting watch 
cases,engineturned, “bar
leycorn shield ” pattern.

18-size, gold, hunting watch 
cases, engineturned, “bar
leycorn shield” pattern.

100............................

204 Watch move
ments.

Key-wind, brass, hunting 
watch movements, 18-size, 
full plate, 13 jewels.

Key-wind, brass, hunting 
watch movements, 18-size, 
full plate, 7 jewels.

1,000........................

205 Watch move
ments.

Stem-wind, brass, hunting 
watch movements, 18-size, 
full plate, 15 jewels.

Stem-wind, brass, hunting 
watch movements, 18-size, 
full plate, patent regulator, 
17 jewels, adjusted.

1,000........................

CLOTHING, MEN’S.

206 Coats

207 Coats

208
209
210

Jackets . 
Overalls . 
Trousers

211 Trousers

212 Trousers

213 Trousers

214 Tests___

215 Tests

Ticuna worsted Prince A l
bert coats, breast measure 
37 inches,length 41 inches.

Ticuna worsted Prince A l
bert coats, breast measure 
37 inches,length 41 inches.

Duck overall jackets.............
Single-seam overalls.............
Cassimere trousers, waist 32 

inches, length 32 inches, 5 
pockets.

Cassimere trousers, waist 32 
inches, length 32 inches, 5 
pockets.

Cottonade trousers, double 
seams, 2 pockets.

Cottonade trousers, double 
seams, 2 pockets.

Ticuna worsted single- 
breasted vests, notched 
collars, breast measure 37 
inches, length 26 inches.

Ticuna worsted single- 
breasted vests, notched 
collars, breast measure 37 
inches, length 26 inches.

Ticuna worsted Prince A l
bert coats, breast measure 
37 inches,length 41 inches.

Ticuna worsted Prince A l
bert coats, breast measure 
37 inches,length 41 inches.

Duck overall jackets...........
Single-seam overalls.............
Cassimere trousers, waist 32 

inches, length 32 inches, 5 
pockets.

Cassimere trousers, waist 32 
inches, length 32 inches, 5 
pockets.

Cottonade trousers, double 
seams, 3 pockets.

Cottonade trousers, double 
seams, 3 pockets.

Ticuna worsted single- 
breasted vests, notched 
collars, breast measure 37 
inches, length 26 inches.

Ticuna worsted single- 
breasted vests, notched 
collars, breast measure 37 
inches, length 26 inches.

100............................

100............................

12 dozen .................
12 dozen pairs.. . .  
100 pairs.................

100 pairs.................

12 dozen pairs-----

12 dozen pairs___

100............................

100............................

COMBS.

216 Combs............. Horn dressing combs, 7xl| 
inches, coarse and fine, 
teeth 1J inches.

Horn dressing combs, 7xlf 
inches, coarse and fine, 
teeth 1J inches.

1 gross....................

217 Combs............. Horn dressing combs, 7 
inches long, coarse and 
fine, teeth 1J inches.

Horn dressing combs, 7 
inches long, teeth 1J inch
es.

1 gross....................

218 Combs............. Horn mane combs, 5x2J 
inches, teeth 1J inches.

Horn mane combs, 5x2J 
inches, teeth l i  inches.

1 gross....................

219 Combs............. Horn plantation combs, 5J 
xl| inches, coarse, teeth 
l i  inches.

Horn plantation combs, 5J 
x lf inches,teeth IJinches.

1 gross.................... !

220 Combs............. Horn side (or bang) combs, 
4JxlJ inches, teeth J inch.

Horn side (or hang) combs, 
4Jxl| inches, teeth J inch.

1 gross.................... !

»Not including time for furnishing steam power used in 1 operation.
6 Not including cost of furnishing steam power used in 1 operation. 
cNot reported.
d Not including time for final-examining case by superintendent.
eNot including cost of weighing and alloying gold by bookkeeper, and final-examining case by 

superintendent.
/N o t  including operations of furnishing power, firing boilers, repairing machinery, watching estab

lishment, etc.
g Not including time for furnishing steam power used in 7 operations.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 39
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

CLOCKS AND W ATC H ES.

Year of pro- Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost.

duction. Hand. Machine. Unit

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine. her.

1835 1896 9 14 5 30 1,074 514 $100.1500 $78.5350 201

1850 1896 423 302 38 105 »7,352 26.3 886 9.2 6 1,128.1920 177.6319 202

1850 1897 97 133 6 (o) 1, 749 43.1 d 355 32.3 542.3202 e 80.9428 203

1862 1896 347 /881 13 (c) (/195,649 30.0 7i5,514 54.6 ¿65,416.5297 j  1,109.4743 204

(*) 1896 453 /1088 14 (e) £241,866 10.0 h8,243 58.6 ¿80,822.0865 j  1,799.5939 205

CLOTHING, MEN’S.

(k) 1895 22 28 6 71 3, 301 43.3 1,375 20.3 803.9167 261.8311 206

(k) 1895 22 28 4 254 3,162 46.7 1,465 42.7 590.5835 201.2355 207

1894 1895 4 8 1 11 840 197 15.0 50.4000 12. 8017 208
1870 1895 4 11 1 25 720 l 71 10.0 36. 0000 11.1302 209
(k) 1895 21 26 6 41 1,125 40.0 417 52.0 197.8333 60.2691 210

(k) 1895 21 28 4 177 998 20.0 465 57.8 196.8054 54. 2274 211

1870 1895 6 13 1 16 1, 440 1148 30.0 72.0000 24.3832 212

1894 1895 6 11 1 22 1,332 160 51.3 93.6000 21.5638 213

(k) 1895 22 28 6 43 921 40.0 260 28.6 139.1669 46.1009 214

(k) 1895 22 28 4 97 796 40.0 344 53.3 137.0277 52. 8263 215

COMBS.

1845 1895 12 14 5 25 66 36.0 12 28.8 8.8753 1.7700 216

1842 1895 10 17 5 29 71 36.0 7 55.2 13.8880 1.2503 217

1862 1895 7 8 7 9 8 16 48.0 2.2750 m 1.7750 218

1862 1895 7 8 7 9 8 16 48.0 2.2750 m 1.7750 219

1850 1895 14 18 2 16 18 42.5 4 47.5 2.2856 .8640 220

h Not including time for furnishing power, firing boilers, repairing machinery, watching establish
ment, etc. , . _ ,.

i Not including cost of furnishing steam power used in 7 operations. . . .  ,
JNot including cost of furnishing power, firing boilers, repairing machinery, watching establish

ment, etc.
k Different years.
I Not including time for furnishing power. 

mNot including cost of furnishing power.
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40 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

COOPERAGE.

Article produced or work accomplished.
Unit
num
ber.

Description.
Name.

Hand. Machine.
Quantity.

221
222 Barrel hoops.. 

Barrel staves.
1, 000..

223 h 000.......
224 Flour barrels, patent hoops. 

Sugar barrels, patent hoops.
Flour barrels,patent hoops.. 
Sugar barrels,patent hoops.

100...
225 Barrels........... 100............................
226 Barrels........... Sirup barrels, 14 wooden 

hoops each.
Sirup barrels, 6 steel hoops 

each.
100............................

CORDAGE AND TW INE.

227

228
229
230 
23]
232
233

Cord, hemp-----

Rope, hemp . . .  
Rope, hemp . . .  
Rope, manila.. 
Rope, manila.. 
Twine, hemp.. 
Twine, hemp..

Lurch twisted hemp sash 
cord.

g-inch hemp baling rope___
1- inch Russian hemp rope..
1 -inch manila rope.................
2- inch 16-thread manila rope.
Heavy 3-ply hemp twine___
No. 24 hemp twine.................

¿-in cli twisted hemp sash 
cord.

g-inch hemp haling rope___
1-inch Russian hemp rope..
1- inch manila rope...........
2- inch 16-thread manila rope
Heavy 3-ply hemp twine___
No. 24 hemp twine................

500 pounds.

100 pounds. 
220 pounds. 
200 pounds. 
750 pounds. 
500 pounds. 
500 pounds

CORKS.

234
235
236
237

238

Corks
Corks
Corks
Corks

Corks

Corks

lj-inch brewers’ corks.........
3-gallon demijohn corks........
¿-pint flask corks...................
16-ounce prescription-bottle 

corks.
16-ounce prescription-bottle 

corks.
If-inch wine-bottle corks-----

1 ¿-inch brewers’ corks.......
3-gallon demijohn corks___
¿-pint flask corks.................
16-ounce prescription-bottle 

corks.
16-ounce prescription-bottle 

corks.
lf-inch wine-bottle corks . .

10 gross 

10 gross

CORSETS.

240 Corsets........... Medium sateen corsets, 17 
eyelets in back, 5 in front.

Medium sateen corsets, 17 
eyelets in back, 5 clasps in 
front.

10 dozen.................

COTTON GOODS.

241 Cottonades . . . 36-inch twilled cottonade, 
2.18 yards per pound, fill
ing doubled and twisted, 
40x40 picks.

28-inch twilled cottonade, 
3.15 yards per pound, fill
ing doubled and twisted, 
60x40 picks.

500 yards ..

242 Drills............... 36-inch cotton drills, 2.92 
yards per pound, 36x44 
picks.

30-inch cotton drills, 3.08 
yards per pound, 72x44 
picks.

500 yards ..

243 Ginghams___ 36-inch gingham checks, 2.5 
yards per pound, 44x40 
picks.

27-inch gingham checks,4.07 
yards per pound, 48x40 
picks.

500 yards ..

244 Ginghams___ 36-inch gingham plaids, 3.22 
yards per pound, 40x36 
picks.

27-inch gingham plaids, 4.5 
yards per pound, 52x44 
picks.

500 yards ..

245 Ginghams___ 36-inch gingham stripes,3.26 
yards per pound, 36x32 
picks.

27-inch gingham stripes,4.35 
yards per pound, 44x52 
picks.

500 yards ..

246 Sheetings....... 36-inch unbleached cotton 
sheeting, 3.18 yards per 
pound, 40x48 picks.

36-inch unbleached cotton 
sheeting, 3 yards per 
pound, 48x48 picks.

500 yards . .

247 Thread........... 2-cord sewing cotton, made 
from No. 6 yarn.

No. 3 5 cord ball sewing cot
ton, made from No.18 yarn.

100 pounds.

248 Y arn ............... No. 12 cotton yarn................. No. 12 cotton yarn................. 100 pounds.

a Animals were also employed. 6 Not including time of animals.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 4 1

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

COOPERAGE.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1880 1895 7 15 1 17 17 40.0 5 20.0 $5. 3000 $0. 8419 221
1895 1895 1 1 1 1 13 20.0 4 4. 0000 . 4000 222
1880 1895 5 18 1 «27 24 15.0 68 3.9 7.2750 c 1. 2540 223
1895 1895 11 13 1 413 50 30.0 22 19.3 12. 6250 3. 8497 224
1895 1895 11 13 1 413 50 30.0 22 19.3 12. 6250 3. 8497. 225
1875 1895 12 15 1 30 188 20.0 37 30.0 56.5000 7.7500 226

CORDAGE AND TWINE.

1882

1875
1870
1880
1868
1882
1878

1895

1896
1895
1896 
1895 
1895
1897

562

44
99
90

404
382
340

30.0

45.0

20.0

” 8.’ 7"

32.5

40.0
10.0
40.0
20.0
12.5 
30.0

95.5208

6.0417 
13. 2556 
12. 0999 
73. 6750 
63. 2718 
43. 0000

.6054

.6500 
1.1445 
.9848 

6. 5617 
.5486 

2.8501

227

228
229
230
231
232
233

CORKS.

1897 1897 4 8 2 8 8 28.3 3 41.6 .4195 .5511
1852 1896 4 10 4 9 12 3.0 6 21.1 2.2050 . 5935
1852 1896 4 10 4 10 8 15.8 3 20.0 1. 6120 . 2811
1897 1897 4 9 2 9 5 37.2 2 17.7 .2790 .3190

1852 1896 4 10 4 10 9 47.5 3 58.2 1.9458 .3483

1852 1896 4 9 4 10 10 42.8 3 27.1 1. 9622 .3771

234
235
236
237

239

CORSETS.

1855 1896 5 18 1 210 2,100 189 30.0 210.0000 20. 8666 240

COTTON GOODS.

1893 1895 19 43 3 252 7,534 1.5 84 14.1 135. 6127 6. 8118 241

1893 1896 14 29 3 90 5, 031 42.6 79 20.3 88. 0549 3. 8991 242

1863 1895 18 43 3 152 5, 844 43.3 72 42.0 102.2826 5.4477 243

1893 1895 15 45 3 «283 5, 038 36.6 6 63 53.1 50.3862 c 4.0286 244

1835 1895 16 40 3 166 5,130 12.5 119 14. 2 174.4274 7. 6882 245

1860 1897 14 53 3 «282 5, 605 6 52 45.6 84.0750 c 3.7217 246

1870 1896 5 20 1 125 2, 895 39 17.8 86. 8500 1. 8079 247

1896 i 1896 4 27 2 123 3,117 30.0 19 7.0 93. 5250 1.2012 248

cNot including cost of labor of animals.
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42 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS— Cont’d. 

M ANUFACTURES—Continued.
COTTON AND WOOLEN GOODS.

Unit
num
ber.

Article produced or work accomplished.

Name.
Description.

Hand. Machine.
Quantity.

249 36-inch jeans, cotton warp, 36-inch jeans, cotton warp, 
woolen weft, 2 yards per 
pound, 38x38 picks.

28-inch jeans, cotton warp, 
woolen weft, 1.78 yards 
per pound, 60x64 picks.

250 Jeans...............

woolen weft, 1.83 yards 
per pound, 44x40 picks.

36-inch jeans, cotton warp, 
woolen weft, 1.79 yards 
per pound, 40x64 picks.

CUTLERY AND EDGE TOOLS.

251

252

253
254

255

256

257
258

259

260

261

262
263

A dzes............. House carpenters’ adzes, 
4-inch blades.

House carpenters’ adzes, 
4 inch blades.

1 dozen ...................
Adzes............. Ship carpenters’ adzes, 44- 

inch blades.
Ship carpenters’ adzes, 44- 

inch blades.
1 dozen ...................

A x e s ............... 4-pound axes........................... 1 flO70TlA x e s ............... 74-pound broadaxes, “West
ern pattern.”

7|-pound broadaxes, ‘ W  est- 
ern pattern.”

1 dozen ...................
A x e s ............... 54-pound ship carpenters’ 

axes, 64-inch blades.
54-pound ship carpenters’ 

axes, 64-inch blades.
1 dozen..................

A x e s ............... 4-pound woodmen’s axes, 
iron body, steel bit, “Yan
kee pattern.”

4-pound woodmen’s axes, 
cast steel, “ Yankee pat
tern.”

1 dozen ...................

Bush hooks... 
Cleavers.........

Bush hooks, 8x14 inches___ Bush hooks, 8x14 inches___
Butchers’ cleavers, No. 2, 

9-incli cut.
Butchers’ cleavers, No. 2, 1 dozen ..................

Hatchets....... Shingling hatchets, No. 2, 22 Shingling hatchets, No. 2, 22 12 dozen.................
Knives .........

pounds per dozen. pounds per dozen. 
Butchers’ knives, 6-inch 

blades, plain wooden han-
Butchers’ knives, 6-inch 

blades, plain wooden han
dles.

1 gross....................

Mattocks........ 6-pound grub mattocks, iron 
bodies, steel edges.

6-pound grub mattocks, cast 1 dozen...................
Scythes........... Grass scythes, 42x2 inches.. Grass scythes, 42x2 inches.. 

Plain polished 8-inch shears.
1 (]o7PBShears............. Plain polished 8-inch shears. 1 dozen pairs........

D A IR Y  PRODUCTS.

264
265
266 
267

Butter.............
Butter.............
Cheese.............

Dairy butter, in tubs...........
Dairy print butter.................
Best dairy cheese...................

Creamery butter, in tubs . . .  
Creamery print butter.........

500 pounds.............
700 pounds.............

Cheese............. Best dairy cheese................... rnn Pouu .............

ELECTROTYPING.

268 Electrotype
plates.

Electrotype plates, 84x74 
inches.

Electrotype plates, 84x74 
inches.

100............................

ENGRAVING AND DIESINKING.

269 Diesinking . . . Brass die for box printing, 
26x40 inches.

Brass die for box printing, 1...............................
270 Diesinking . . . Brass die for box printing, 

6x20 inches.
Brass die for box printing, 1...............................

271 Diesinking . . . Brass stamp for book covers 
(6 words and 2 flower de-

Brass stamp for book covers 
(6 words and 2 flower de-

1...............................

272 Engraving___
signs).

Engraving silver-plated 
white-metal casket name 
plate, 44x8 inches.

signs).
Engraving silver-plated 

white-metal casket name 
plate, 44x8 inches.

1...............................

273 Seals............... 2-inch seals; pattern, coat of 
arms with name of society.

2-inch seals; pattern, coat of 
arms with name of society.

15.............................

«Not including time for furnishing power. b Not including cost of furnishing power.
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CHAPTER I.— INTRODUCTION AND ANALYSIS. 43
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.
COTTON AND WOOLEN GOODS.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.

Hand. Machine. Unit
num-

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

her.

1894 1895 17 20 3 34 750 40.0 114 40.0 $22. 5201 $6. 7063 249

1895

'

1896 18 12 3 35 1,202 11.5 48 7.5 39. 6725 3. 5804 250

CUTLERY AND EDGE TOOLS.

1860 1895 8 24 2 25 104 12 50.3 16.3000 3.9277 251

1895 1895 5 18 2 15 103 11 27.6 20.5000 4.4863 252

1894 1895 6 30 2 153 78 10 7.6 7. 8000 1. 6221 253
1840 1895 6 14 2 24 158 18 50.4 28. 3000 4. 2285 254

1895 1895 5 17 2 17 104 12 27.0 20. 7500 5.4227 255

1863 1896 5 16 3 256 33 9 57.7 5. 9250 1.4694 256

1895 1895 10 17 2 16 38 6 18.6 6.4500 1. 9637 257
1890 1895 9 25 2 26 70 12 12. 0 10. 6000 3. 5698 258

1855 1895 13 36 8 63 191 54 55.8 31.0500 13.9033 259

1859 1895 6 19 2 63 708 24 13.8 90.9000 4.1621 260

1894 1895 9 26 2 26 132 7 9.9 19. 2000 1.5148 261

1835 1895 16 14 19 30 20 24.0 9 15.0 3.8900 1. 7549 262
1855 1895 7 16 1 16 23 51.0 4 20.0 2. 3850 .9777 263

DAIRY PRODUCTS.

1866
1890
1866
1840

1897
1897
1896
1896

7
8 
5 
8

8
12
10
14

3
1
1
1

7
2
2
3

125
223
42
75

20.0
51.5

12
18
5
5

30.0

35.0
24.0

10. 6667 
18. 6110 
3.5716 
7. 5000

1.7836 
3.2499 
.9042 
.8548

264
265
266 
267

ELECTROTYPING.

1865 1895 18 19 28 28 260 89 30.0 67.0250 23.2188 268

ENGRAVING AND DIESINETNG.

1874 1896 5 6 6 5 635 »38 30.0 121.3250 b 10.5625 269

1875 1896 5 6 5 5 76 30.0 »15 45.0 14.8888 5.4594 270

1868 1895 4 5 3 3 15 45.0 »7 5.0 2.8834 2.1841 271

1 1 1 1 1 20.0 .4167 (c) 272

1893 1895 6 7 8 6 163 10.0 »10 24.0 73. 5083 b 2. 8025 273

cNot reported.
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44 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.
ENGRAVING, WOOD.

Unit
num
ber.

Article produced or work accomplished.

Name.
Description.

Quantity.Hand. Machine.

274 Woodcuts___ Woodcut, 7|x9 inches; pat
tern, kitchen range. Woodcut, 7|x9 inches; pat

tern, kitchen range.
1.............................

ENVELOPES.

275 Envelopes___ No. 6J plain white envelopes No. 6| plain white envelopes 100, 000...............

FILES.

F iles............... Bastard flat files, 8x^|xJ| 
inches.

F iles............... Bastard mill-saw flies, 
8x}jfx,5,  inches.

F iles............... Bastard mill-saw flies, 
10xlx355 inches.

F iles ............... Bastard round files, 8x|J 
inches.

F iles............... Regular taper, triangular 
saw flies, 4 inches long, 
tapering § j  inch.

Bastard flat flies, 8x£§x£f 
inches.

Bastard mill-saw flies,
SxfßX.A inches.

Bastard mill-saw flies,
10xlx352 inches.

Bastard round flies, 8x|| 
inches.

Regular taper, triangular 
saw files, 4 inches long, 
tapering inch.

50 dozen 

50 dozen. 

50 dozen 

50 dozen 

50 dozen

FIREARMS.

281 Gun hammers Hammers for muzzle-load- Hammers for muzzle-load- 100....................
282 Rifle barrels ..

ing guns.
Military rifle barrels, 34a 

inches long, made from 
2-inch steel bars.

Stocks and tips for military 
rifles.

Double - barreled, breech
loading, hammerless shot
guns.

ing guns.
Military rifle barrels, 34J 

inches long, made from 
2-inch steel bars.

Stocks and tips for military 
rifles.

Double-barreled, breech-

loo...................;

283 Rifle stocks 
and tips. 

Shotguns........
100..........................

284 10......................
loading, kammerless shot
guns.

FIREWORKS.

285 Firecrackers.. No. 1 giant cannon crackers. No. 1 giant cannon crackers. 30, 000.................

FRUITS AND VEGETABLES, CANNED AND PRESERVED.

286 Apples,cannet
287 Apricots, can

ned.
288 Cherries, can

ned.
289 Corn, canned

290 Corn, canned

291 Peaches, can
ned.

292 Pears, canned.

293 Pease, canned-

Apples, 1-gallon cans...........
Apricots, 29 pounds per 

dozen cans.
Cherries, 29 pounds per 

dozen cans.
Corn, 24 pounds per dozen 

cans.
Corn, 24 pounds per dozen 

cans.
Clingstone peaches, 29 

pounds per dozen cans.
Pears, 29 pounds per dozen 

cans.
Pease, 24 pounds per dozen 

cans.

Apples, 1-gallon cans..........
Apricots, 29 pounds per 

dozen cans.
Cherries, 29 pounds per 

dozen cans.
Corn, 24 pounds per dozen 

cans.
Corn, 24 pounds per dozen 

cans.
Clingstone peaches, 29 

pounds per dozen cans.
Pears, 29 pounds per dozen 

cans.
Pease, 24 pounds per dozen 

cans.

100 dozen cans__
100 dozen cans . . .

100 dozen cans__

100 dozen cans__

100 dozen cans__

100 dozen cans__

100 dozen cans__

100 dozen cans__

a Not including time for furnishing power.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 45
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

ENGRAVING, WOOD.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Unit
nnm-Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1883 1895 6 119 30.0 36 $47.8000 $14.4000 274

ENVELOPES.

1855 1896 4 19 4 29 434 40.0 31 33.7 22. 6111 4.2959 275

FILES.

1872 1895 15 30 19 30 326 121 30.3 60.1444 28.3467 276

1872 1895 15 30 19 30 252 92 10.0 45.4833 21.6751 277

1872 1895 18 21 18 22 «294 57 12.0 64.3333 11.8100 278

1872 1895 15 28 19 28 325 40.0 103 40.2 51. 6222 24.0630 279

1872 1895 16 30 20 30 687 30.0 69 7.3 130.9167 18. 0990 280

FIREARMS.

1876 1888 5 11 1 12 291 40.0 8 35.9 87.5000 1.9313 281

1857 1807 44 106 2 86 9,800 374 22.0 880.0000 81. 5479 282

1857 1897 17 62 5 51 1,452 30.0 163 31.0 225.3750 35.7577 283

1889 1897 89 375 1 67 2,025 583 50.7 607. 5000 130.1870 284

FIREWORKS.

1889 1895 7 8 12 8 181 85 22.2000 12. 0833 285

ERUPTS AND VEGETABLES, CANNED AND PRESERVED.

1871
1876

1894
1896

16
14

14
19

95
17

79
169

653
142

20.0
20.6

234
104

35.5335 21. 5850
34.2 26.1840 11.4700

1876 1896 13 18 21 266 208 33.8 165 38.7 33.2696 17. 4794

1865 1894 16 20 24 63 108 48.0 45 21.6 13. 5467 4.1550

1870 1894 12 27 120 241 192 35 58.2 23.0800 4.2773

1876 1896 16 19 26 326 254 7.2 198 58.2 42. 6102 21.9687

1876 1896 16 19 26 279 247 42.8 170 36.8 4L 6069 18. 6976

1865 1895 17 25 99 87 355 48.0 21 45.0 17.8750 2. 9589

286
287

288

289

290

291

292

293
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46 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

FRUITS AND VEGETABLES, CANNED AND PRESERVED—Concluded.

Unit
num
ber.

294

295

296
297
298

299
300

301

.Article produced or work accomplished.

Name.
Description.

Quantity.
Hand. Machine.

Pease, canned.

Pineapples,
canned.

Prunes, dried.
Prunes, dried.
Seeding cher

ries.
Shelling pease
Tomatoes, can

ned.
Tomatoes, can

ned.

Pease, 20 pounds per dozen 
cans.

Pineapples, 24 pounds per 
dozen cans.

Sun-dried prunes...................
Sun-dried prunes...................
Seeding cherries....................

Shelling green pease.........
Tomatoes, 36 pounds per 

dozen cans.
Tomatoes, 28 pounds per 

dozen cans.

Pease, 20 pounds per dozen 
cans.

Pineapples, 24 pounds per 
dozen cans.

Sun-dried prunes...................
Sun-dried prunes..................
Seeding cherries....................

Shelling green pease.............
Tomatoes, 36 pounds per 

dozen cans.
Tomatoes, 28 pounds per 

dozen cans.

100 dozen cans___

100 dozen cans___

1, 000 pounds.........
1, 000 pounds.........
20 bushels.............

100 bushels (d)___
100 dozen cans___

100 dozen cans___

FURNISHING GOODS, MEN’S.

302 Collars........... Turn - down collars, linen 
tops, cotton bands, un
laundered.

Turn - down collars, linen 
tops, cotton bands, un
laundered.

100 dozen...............

303 Collars........... Turn-down collars, linen 
tops, cotton bands, un
laundered.

Turn-down collars, linen 
tops, cotton bands, un
laundered.

100 dozen...............

304 Handkerchiefs Fine cotton handkerchiefs, 
19J inches square, 1-inch 
hems.

Fine cotton handkerchiefs, 
19J inches square, 1-inch 
hems.

100 dozen...............

305 Handkerchiefs Fine cotton handkerchiefs, 
19J inches square, 1-inch 
hems.

Fine cotton handkerchiefs, 
19J inches square, 1-inch 
hems.

100 dozen...............

306 Neckties......... Folded silk neckties, 1 inch 
wide, 35 inches long.

Folded silk neckties, 1 inch 
wide, 35 inches long.

50 dozen.................
307 Neckties......... Folded silk neckties, 1 inch 

wide, 35 inches long.
Folded silk neckties, linch 

wide, 35 inches long.
50 dozen.................

308 Neckties......... Four-in-hand satin neck
ties, 21 inches wide, 44 
inches long.

Four - in - hand satin neck
ties, 2J inches wide, 44 
inches long.

50 dozen .................

309 Shirts............. Blue print shirts, with 
yokes and collars, 1 pocket 
each.

Blue print shirts, with 
yokes andcollars, 1 pocket 
each.

12 dozen.................

310 Shirts............. Blue print shirts, with 
yokes and collars, 1 pocket 
each.

Blue print shirts, with 
yokes and collars, 1 pocket 
each.

12 dozen.................

311 Shirts............. Sateen negligee shirts, with 
bands and collars, 2 pock
ets each.

Sateen negligee shirts, with 
bands, collars, and patent 
sleeves, 2 pockets each.

12 dozen.................

312 Shirts............. White muslin shirts, plaited 
linen bosoms, linen-cov
ered collars and cuffs at
tached, unlaundered.

Whitemuslin shirts,plaited 
linen bosoms, linen - cov
ered collars and cuffs at
tached, unlaundered.

12 dozen.................

FURNITURE.

313 Bedsteads . . . . Ash bedsteads, 6 feet high, 
4 feet 6 inches wide, 
turned posts.

Ash bedsteads, 6 feet high, 
4 feet 6 inches wide, 
square posts.

12..............................

314 Bedsteads___ Hard-wood bedsteads, 4 
feet 7 inches high, 4 feet 
6 inches wide, headboards 
and footboards paneled 
and carved.

Hardwood bedsteads, 4 
feet 7 inches high, 4 feet 
6 inches wide, headboards 
and footboards paneled 
and embossed.

12..............................

315 Bedsteads___ Hard-wood bedsteads, 4 
feet 8 inches high, 4 feet 
6 inches wide, headboards 
paneled and carved, ro
sette ornaments.

Hard-wood bedsteads, 4 
feet 8 inches high, 4 feet 
6 inches wide, headboards 
paneled and carved, ro
sette ornaments.

12.............................

a Animals were also employed. c Not including cost of labor of animals.
b Not including time of animals. d In pod.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 47
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

FRUITS AND VEGETABLES, CANNED AND PRESERVED—Concluded.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand Ma

chine Hand Ma
chine Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1875 1896 18 18 49 53 297 42.5 22 55.6 $41. 3333 $3. 6941 294

1865 1895 15 20 57 98 68 24.0 49 20.6 9. 0300 5.6135 295

1887 1896 14 17 16 76 31 59.0 16 17.5 5. 2980 1.9644 296
1886 1896 14 14 15 «35 30 30.0 614 42.0 5. 1562 c 1. 3760 297
1865 1893 1 3 90 5 30 1 10.0 2.0000 .1482 298

1882 1897 4 5 38 5 187 30.0 5 10.0 11. 5750 .5791 299
1865 1894 13 18 40 133 117 7.2 48 21.6 14. 3200 e 5. 2005 300

1875 1896 16 16 26 231 77 25.0 41 18.2 13. 6458 5. 5420 301

FURNISHING GOODS, MEN’S.

1855 1895 11 25 2 121 1, 350 191 43.6 42.0455 35.9678 302

1855 1895 11 21 2 115 1,291 40.0 192 58 2 41. 2879 34.0043 303

1895 1895 13 15 236 68 488 33.0 98 28.0 24. 0016 15. 2645 304

1895 1895 13 14 236 67 438 54.0 88 42.0 23. 0516 15. 0562 305

1895 1895 6 5 5 15 36 28 30.0 5. 3056 4. 3334 306

1895 1895 7 5 4 8 30 25.0 26 40.0 4.4511 4.4511 307

1895 1895 6 7 21 13 141 30.0 87 23.7500 17.4352 308

1870 1895 5 10 1 14 720 /  83 24.0 36. 0000 12. 6363 309

1894 1895 5 13 1 22 720 120 14.1 36.0000 12. 9564 310

1894 1895 5 10 1 38 1,176 /168 15.2 72.0000 27. 2859 311

1853 1895 25 39 1 230 1,439 188 12.4 180. 0000 34. 2062 312

FURNITURE.

1856 1897 10 15 2 15 462 64 30.3 25. 0927 10.3317 313

1866 1897 15 35 5 52 571 41 6.4 141.9000 6. 0681 314

1860 1895 14 43 2 55 246 43 18.0 49. 2000 5. 9451 315

e Not including cost of overseeing.
/N o t  including time for furnishing power.
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48 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

M ANUFACTURES—Continued.

F U R N IT U R E —Continued.

Article produced or work accomplished.
Unit
nnm Description.
ber. Name. Quantity.

Hand. Machine.

316 Bookcases___ Oak library bookcases, 3 Antique quartered-oak li- 12..............................
feet 7 inches x 5 feet 6 brary bookcases, 3 feet 7
inches. inches x 5 feet 6 inches.

317 Bookcases___ Open oak bookcases. 2 feet Open oak bookcases, 3x5 12.............................
6 inches x 5 feet. feet.

318 Bottoming Bottoming cane-seat chairs . Bottoming cane-seat chairs. 12.............................
319 Bureaus......... Plain 4-drawer pine bu- Plain 4-drawer pine bu- 12..............................

reaus. reaus.
320 Bureaus......... Plain 4-drawer walnut bu- Plain 4-drawer oak bureaus, 12.............................

reaus, 16x42 inches. 16x42 inches, walnut fin-

321 Chair frames . Cherry Queen Anne chair Cherry Queen Anne chair 12.............................
frames, seats 21x20 inches. frames, seats 21x20 inches.

322 Chair frames.. Mahogany dining chair Mahogany dining-chair 12..............................
frames, seats 19x17 inches. frames, seats 19xl7'inches.

323 Chairs............. Common maple chairs, plain 12 .
backs, pine seats. backs, pine seats.

324 Chairs............. Splint-bottom cottage chairs 12..
325 C hairs........... Cane-seat oak dining chairs, Cane-seat oak dining chairs, 12.............................

gloss finish, seats 16Jxl5£ gloss finish, seats 16£xl5|
inches. inches.

326 Chairs............. Cane-seat maple chairs, Cane-seat maple chairs, 12..............................
Grecian pattern. Grecian pattern.

327
328 Clotheshorses Pine clotheshorses, 3x4 feet. Pine clotheshorses, 3x4 feet. 12.............................
329 Combination Oak combination desks and Oak combination desks and 12.............................

desks and bookcases, 28x54 inches, bookcases, 28x54 inches,
bookcases. 12 inches deep, carved 12 inches deep, embossed

lids and top rails, gloss lids and top rails, gloss
finish. finish.

330 Desks............. 8-drawer oak flat-top desks, 12 .
28x48 inches, 30 inches 28x48 inches, 30 inches
high. high.

331 Desks............. 9-drawer walnut flat-top 12 .
desks, 27x48 inches, 30 desks, 30x50 inches, 30̂
inches high. inches high.

332 Desks ............. Ladies’ oak desks, 26x42 12 .
inches, 14 inches deep. inches, 14 inches deep.

333 Desks............. 3-drawer walnut standing 12
desks, 30x72 inches, 44 desks, 30x72 inches, 44
inches high. inches high.

334 Divan frames - Cherry Queen Anne divan Cherry Queen Anne divan 12.............................
frames, 24x42 inches, frames, 24x42 inches,
carved backs and front carved backs and front
rails. rails.

335 Easels............. Bamboo easels, 5 feet high 12 .
18 inches wide at bottom. 18 inches wide at bottom.

336 Embossing Embossing material for Embossing material for 960 running feet..chair ma- chair backs. chair backs.
terial.

337 Lounges......... Oak frame, round end, plush Oak frame, round end, plush- 12.............................
covered lounges, 69x23 covered lounges, 69x23
inches, antique finish. inches, antique'finish.

338 Music stands Bamboo music stands, 24x36 Bamboo music stands, 22x37 12..............................
inches, wooden trimmings. inches, wooden trimmings.

339 Planing chair Planing hard wood chair Planing hard-wood chair 1,200 running feet.material. material. material.
340 Rockers......... Box-seat upholstered oak Box-seat upholstered oak 12.............................

rockers. rockers.
341 Rockers......... Ladies’ double cane-seat Ladies’ double cane-seat 12.............................

oak rockers, gloss finish, oak rockers, gloss finish,
seats 15x17 inches. seats 15x17 inches.

342 Rockers......... Maple rockers, cane seats Maple rockers, cane seats 12......... ...................
and backs. and backs.

343 Sideboards . . . Antique q uartered oak side Antique quartered-oak side- 1...............................
board, 7x8 feet, 2 cup board, 7x8 feet, 2 cup
boards, 5 drawers, 5 boards, 5 drawers, 5

• shelves. shelves.
a Not including time for furnishing power. c Animals were also employed.
6 Not including cost of furnishing power. d Not including time of animals.
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CHAPTER I.— INTRODUCTION AND ANALYSIS. 49
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

M ANUFACTURES—Continued.

FURNITURE—Continued.

Tear of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor coat. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma‘ chine. Hand. Ma

chine. Hours. Min
utes. Hours. Min

utes. Hand. Machine.

1845 1895 16 39 2 24 654 157 14.4 $81. 7500 $25. 3094 316

1860 1894 10 28 1 25 480 a 43 12.0 72. 0000 6.5926 317

1896 1896 1 4 20 8 8 a 3 12.0 .4800 6.1680 318

1850 1897 9 15 3 15 120 60 6.0 21.1500 9.1873 319

1866 1896 18 21 1 36 443 108 40.8 110.7500 21.7180 320

1858 1896 14 15 3 6 133 15.0 26 15.0 20. 3625 5. 5753 321

1897 1897 10 11 2 6 124 38.3333 17 4268 322

1845 1897 15 33 6 26 51 7 55.9 6. 3750 1.2182 323

1896 1896 8 24 2 49 48 30.0 9 48.0 5.1169 .6694 324
1860 1895 12 44 4 c 23 114 <740 57.6 17.1000 e4.7514 325

1845 1897 24 58 7 51 92 13 21.9 9. 5000 2. 0098 326

1856 1895 15 28 10 36 181 47 55.8 18. 7550 8.8445 327
1886 1896 8 9 1 3 49 40.0 13 9. 9334 2. 8190 328
1855 1895 17 40 3 27 364 66 45. 6 60. 0000 10. 0392 329

1860 1895 16 32 2 19 1,224 287 31.2 183. 6000 48.1560 330

1852 1897 10 111 1 82 792 266 1.1 108.0000 46. 5284 331

1860 1894 10 33 1 25 470 38 57.6 70. 5000 6.0553 332

1850 1897 10 80 1 67 396 257 39.2 54. 0000 49. 7521 333

1858 1896 13 15 3 15 201 58 31. 9500 12. 4751 334

1885 1896 7 8 i 4 15 45.0 a 6 5.0 3.1500 1.0376 335

1860 1896 1 2 i 2 60 1 2.0 15. 0000 .0567 336

1860 1894 13 17 4 34 246 30.0 45 59.7 37.7125 7.5922 337

1885 1896 8 9 1 4 155 a 66 30.0 31.0000 12. 9366 338

1860 1896 1 2 1 2 40 1 2.0 8. 0000 .1067 339

1845 1895 13 29 3 20 258 46 56.2 32.2500 7. 9863 340

1855 1894 12 40 4 c 27 210 d 37 33. 0 31. 8000 e 4. 5898 341

1845 1897 35 77 7 55 184 29 40.0 17. 0000 4.5153 342

1855 1896 20 23 3 22 970 «182 30.0 206.5500 57. 7314 343

e Not including coat of labor of animals.
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50 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

M ANUFACTURES—Continued.

FURNITURE—Concluded.

Article produced or work accomplished.

Unit
num- Description.
her. Name.

Hand. Machine.
Quantity.

344 Smoothing 
chair ma
terial.

Smoothing hard-wood chair 
material.

Smoothing hard-wood chair 
material.

240 square feet___

345 Tables............. Oak dining tables, 6x4 feet, 
5 leaves, carved feet, 
round ends.

Oak dining tables, 6x4 feet, 
5 leaves, carved feet, 
round ends.

12.............................

346 Tables............. Walnut dining tables, 6 
feet x 3 feet 4 inches, 3 
leaves.

Walnut dining tables, 6 
feet x 3 feet 4 inches, 3 
leaves.

12.............................

347 Tables............. Poplar kitchen tables, 36x48 
inches, square legs.

Basswood kitchen tables, 
24x40 inches, turned legs.

12.............................

348 Tables............. Octagon bamboo tables, tops 
22x22 inches, Japanese 
matting on tops and cen
ter pieces.

Octagon bamboo tables, tops 
22x22 inches, Japanese 
matting on tops and cen
ter pieces.

12.............................

349 Tables............. Oak parlor tables, tops 26x 
26 inches, carved rails, 
curved legs, 1 shelf.

Oak parlor tables, tops 26x 
26 inches, carved rails, 
curved legs, 1 shelf.

12.............................

350 Washstands.. Oak washstands, 18x32 
inches, 2 doors, 2 drawers, 
natural-wood iinish.

Oak washstands, 18x32 
inches, 2 doors, 2 drawers, 
natural-wood finish.

12.............................

351 Waslistands .. Pine stationary washstands, 
20x30 inches, 1 door, 3 
drawers, rough finish.

Pine stationary washstands, 
20x30 inches, 1 door, 3 
drawers, rough finish.

6 . .............................

GLOVES AND MITTENS.

352 Gloves.

353 Gloves

351 Gloves.. 
355 Mittens

356
357
358

Mittens
Mittens
Mittens

Men’s plain buckskin 
gloves, unlined.

Men’s plain 1-button kid 
gloves, unlined.

Men’s woolen gloves.............
Men's plain buckskin mit

tens, unlined.
Men’s woolen mittens.........
Men’s woolen mittens.........
Women’s silk thread mit

tens, fancy backs, unlined.

Men’s plain buckskin 
gloves, unlined.

Men’s plain 1-button kid 
gloves, unlined.

Men’s woolen gloves.............
Men’s plain buckskin mit

tens, unlined.
Men’s woolen mittens.........
Men’s woolen mittens.........
Women’s silk thread mit

tens, fancy backs, unlined.

1 dozen pairs..

1 dozen pairs..

1 dozen pairs.. 
1 dozen pairs..

10 dozen pairs 
10 dozen pairs 
1 dozen pairs..

HAMMOCKS.

359 Hammocks . . . Woven cotton hammocks, Woven cotton hammocks, 1 dozen ...................
bodies 7x4 feet, length bodies 7x4 feet, length
over all 13 feet, 6 bent- over all 13 feet, 6 bent-
wood spreaders to each. wood spreaders to each.

HATS.

360 Hats, chip___ Women’s braided chip hats, 
high crowns, broad brims.

Women’s braided chip hats, 
high crowns, broadbrims.

3 dozen..................

361 Hats, fu r ........ Derby fur hats, finished 
and trimmed.

Derby fur hats, finished 
and trimmed.

1 dozen..................

362 Hats, fu r ........ Derby fur hats, finished, un
trimmed.

Derby fur hats, finished, un
trimmed.

1 dozen ..................

a Not including time for furnishing power. c Not including time of animals.
b Animals were also employed, tiNot including cost of labor of animals.
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CHAPTER 1.— INTRODUCTION AND ANALYSIS. 51
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

FURNITURE—Concluded.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand Ma

chine Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1860 1896 1 2 1 2 16 1 2.0 $3.2000 $0.1067 344

1Û 12 2 7 1, 380 427.6666 204.1601 345

1867 1896 17 21 i 10 354 30.0 134 24.4 88. 6250 25. 3863 346

1895 1895 8 29 i 20 117 15 50.4 14. 6250 2.4848 347

1881 1896 7 9 i 4 13 a 7 15.0 2. 6000 1. 2709 348

1860 1894 13 27 3 20 564 83 16.8 87. 6000 12.8400 349

1861 1895 17 48 2 66 187 30.0 70 30.0 37.5000 10. 4414 350

1850 1896 5 6 1 2 103 a 64 10. 0140 18.6778 351

GLOVES AND MITTENS.

1895 1895 10 16 6 16 25 34.0 10 23.4 1. 7967 1.9785 352

1855 1895 11 22 8 22 38 2.0 14 17.7 1. 9849 2. 5662 353

1894 1895 2 12 1 10 360 8 6.3 4. 8000 1. 0756 354
1895 1895 9 17 6 17 13 57.0 8 8.2 1. 2550 1. 5710 355

1855 1895 3 15 1 27 1,030 15 25.8 30. 0000 1. 5752 356
1895 1895 2 11 1 12 600 10 55.3 24. 0000 1.4734 357
1880 1895 2 9 1 10 360 16 24.0 9. 0000 2.0975 358

HAMMOCKS.

1894 1895 15 14 11 10 22 0. 3 8 37.5 3.4505 1.2855 359

HATS.

1880 1895 15 15 6 21 15 c 78 10.0 22 30.0 d 9. 0397 5.9622 360

(e) 1896 28 40 44 68 66 8.8 13 53.7 15.5666 3.8215 361

1863 1896 14 18 6 18 42 49.4 5 48.0 14.8031 1.1048 362

eDifferent years.
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52 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

MANUFACTURES—Continued.

'  HOSIERY AND KNIT GOODS.

Article produced or work accomplished.
Unit
num- Description.
ber. Name.

Hand. Machine.
Quantity.

363 Caps ............. Woolen Tam o’ Shanter caps, 
3 pounds per dozen.

Woolen Tam o’ Shanter caps, 
3 pounds per dozen.

1 dozen..................

364 Fascinators... Woolen fascinators, 52 
inches long, plain loop pat
tern, 2 tassels on ends.

Woolen fascinators, 52 
inches long, plain loop pat
tern, 2 tassels on ends.

1 dozen ..................

365 Fascinators. . . Worsted fascinators, 52 
inches long, shell pattern.

Worsted fascinators, 52 
inches long, shell pattern.

1 dozen..................

366 Half Dose........ Cotton seamless half hose, 
legs 14 inches, 2f pounds 
per dozen pairs.

Cotton seamless half hose, 
legs 14 inches, If pounds 
per dozen pairs.

1 dozen pairs........

367 Half hose....... Cotton seamless half hose, 
3f pounds per dozen pairs.

Cotton seamless half hose, 
Impounds per dozen pairs.

1 dozen pairs.........

368 Half hose........ Woolen half hose, legs 12 
inches, 3 pounds per dozen 
pairs.

Woolen half hose, legs 14 
inches, 2f pounds per 
dozen pairs.

1 dozen pairs........

369 Half hose....... Woolen half hose, legs 10 
inches, 3$ pounds per 
dozen pairs.

Woolen half hose, legs 15 
inches, 2f pounds per 
dozen pairs.

1 dozen pairs____

370 Hoods............. Woolen fleece-lined square 
hoods, with capes, ribbon 
trimmings, 4 pounds per 
dozen.

Woolen fleece-lined square 
hoods, with capes, cord 
and ball trimmings, Im
pounds per dozen.

1 dozen ...................

371 H ose............... Cotton seamless hose, legs 26 
inches, 2 pounds per dozen 
pairs.

Cotton seamless hose, l«gs 
26 inches, If pounds per 
dozen pairs.

1 dozen pairs........

372 H ose............... Woolen hose, legs 18 inches, 
4f pounds per dozen pairs.

Woolen hose, legs 26 inches, 
2f pounds per dozen pairs.

1 dozen pairs........

373 H ose............... Woolen hose, legs 20 inches, 
6 pounds per dozen pairs.

Woolen hose, legs 27 inches, 
pounds per dozen pairs.

1 dozen pairs........

374 Leggings........ Children’s woolen (Alaska) 
leggings, 3 pounds per 
dozen pairs.

Children’s woolen (Alaska) 
leggings, 3 pounds per 
dozen pairs.

1 dozen pairs........

375 Scarfs............. Woolen scarfs, 56x7f inches, 
2 pounds per dozen.

Woolen scarfs, 56x7£ inches, 
2 pounds per dozen.

1 dozen ...................

376 Shawls........... Worsted shawls, 1 yard 
square, 2f pounds per 
dozen.

Worsted shawls, 1 yard 
square, 2f pounds ' per 
dozen.

1 dozen ...................

377 Skirts............. Woolen skirts, 32 inches 
deep, 26 inches wide, 7 
pounds per dozen.

Woolen skirts, 32 inches 
deep, 26 inches wide, 7 
pounds per dozen.

1 dozen ..................

378 Sweaters......... Men’s woolen sweaters, 
double-roll collars. 18 
pounds per dozen.

Men’s woolen sweaters, 
double-roll collars, 18 
pounds per dozen.

1 dozen...................

IRON AND STEEL BOLTS, NUTS, RIVETS, AND WASHERS.

379 Bolts................. f-inch bolts, 6 inches long, 
fitted with nuts.

f-inch bolts, 6 inches long, 
fitted with nuts.

500............................

380 Bolts................. f-inch hexagon-head bolts, 4 
inches long.

f-inch hexagon-head bolts, 4 
inches long.

500............................

381 Bolts................. f-inch hexagon-head bolts, 6 
inches long.

f-inch hexagon-head bolts, 6 
inches long.

500............................

382 Bolts................. f-inch square-head bolts, 12 
inches long.

f-inch square-head bolts, 12 
inches long.

500...........................

383 Bolts................. 1-inch square-head bolts, 6 
inches long.

1-inch square-head bolts, 6 
inches long.

500............................

384 Nuts................. lf-inch square nuts, 168 
pounds per hundred.

lf-incli square hot-pressed 
nuts, 168 pounds per hun
dred.

200 pounds.............

385 Rivets............. |-inch round-head rivets, 2 
inches long.

f-inch round-head rivets, 2 
inches long.

200............................

386 Washers......... 2f-inch washers, 1-inch holes, 
& inch thick.

2f-inch washers, 1-inch holes, 
inch thick.

200 pounds.............

a Animals were also employed. & Not including time of animals.
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CHAPTER I.— INTRODUCTION AND ANALYSIS. 53
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

HOSIERY AND KNIT GOODS.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand Ma
chine Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1894 1895 2 19 1 20 44 4 11.0 $1.4400 $0. 5792 363

1894 1895 3 13 2 14 25 2 47.0 1. 8667 .3764 364

1895 1895 2 8 1 9 22 5 21.0 1. 2000 .7486 365

1894 1895 5 29 1 47 222 1 57.7 2. 2200 .2534 366

1895 1897 2 17 1 85 144 30.0 1 46.9 1. 3005 .0898 367

1895 1895 2 13 1 8 120 2 40.0 4. 2000 .4234 368

1895 1897 2 24 1 31 99 2 8.0 1.5000 .2735 369

1894 1895 4 17 2 18 32 30.0 6 17.0 1.6667 1.0181 370

1893 1895 2 28 1 47 488 1 44.5 5. 0400 .2319 371

1875 1895 2 13 1 8 180 3 25.0 6. 0000 .4537 372

1895 1897 2 30 1 36 184 3 9.2 2. 3400 .4017 373

6 120 20 3.6000 1.3209 374

1880 1895 2 8 1 9 120 1 13.0 6. 0000 .1911 375

1895 • 1895 2 13 1 14 120 3 31.0 6. 0000 .5804 376

1880 1895 2 9 1 10 240 3 11.0 6. 0000 .5189 377

1894 1897 2 8 1 8 240 8 3.8 12. 0000 1.1593 378

IRON AND STEEL BOLTS, NUTS, RIYETS, AND WASHERS.

1895 1896 5 13 1 11 43 10.0 ! 8 12.0 8. 6333 1. 3175 379

1865 1895 4 8 2 10 40 .........  10 50.9 9. 5001 1.9256 380

1865 1895 4 8 2 10 47 37.0 11 18.7 11. 3090 2.1052 381

1895 1895 3 7 2 10 142 51.4 8 37.5 32.1427 1. 7907 382

1865 1895 4 8 2 10 100 .........  19 37.3 26. 2500 4.2322 383

1840 1895 2 9 2 a 15 19 30.0 5 3 52.0 3.9563 c . 6483 384

1895 1895 2 6 2 9 20 .........  1 35.6 4. 5000 .3656 385

1865 1895 1 5 2 5 57 8.6 4 28.0 12.8572 .9233 386

c Not including cost of labor of animals.
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54 REPORT OP THE COMMISSIONER OP LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

MANUFACTURES—Continued.
IRON AND STEEL CHAINS.

Unit
num
ber.

Article produced or work accomplished.

Name.
Description.

Quantity.
Hand. Machine.

387
388
389
390

Chains.............
Chains........... .
Chains.............
Chains.............

|-inch coil chain.................... J-incli coil chain.................... 100 pounds.............

IRON AND STEEL EORGINGS.

391 Anvils............. 150-pound wrought-iron 
horseshoe anvil, 14Jx4-inch 
steel face, 10-inch horn.

Iron harrow teeth, Jx8 
inches.

150-pound cast-iron horse
shoe anvil, 14Jx4-inch 
steel face, 10-inch horn.

Iron harrow teeth, £x8 
inches.

1

392 Harrow teeth. 500............................

IRON PIPE, WROUGHT.

393 Iron pipe__ - - 4-inch lap-welded wrought- 4-inch lap-welded wrought- 100 feet ...................
iron pipe. iron pipe.

JEW ELRY.
—

394 Balls............. . f-inch hollow gold balls for 
necklaces.

§-inch hollow gold balls for 
necklaces.

100............................
395 Balls................. 4-inch hollow gold balls for 

necklaces.
4-inch hollow gold balls for 

necklaces.
100............................

396 Brooches........ Brooches, solid gold fronts, 
backs, and pins.

Brooches, solid gold fronts, 
backs, and pins.

100...........................
397 Chains............. Gold chain, fox-tail pattern.. 

Gold collar buttons...............
Gold chain, fox-tail pattern..398 Collar buttons ]00___399 Cuff buttons.. Gold link cuff' buttons, oval 

shape, beaded edges.
Gold link cuff buttons, oval 

shape, beaded edges.
100 pairs.................

400 Diamond cut
ting.

Cutting 3-carat diamonds... Cutting 3-carat diamonds... 4...............................
401 Filigree shells Gold filigree shells for cuff 

buttons.
Gold filigree shells for cuff 

buttons.
100...........................

402 Hairpins........ Silver hairpins, battle-ax 
pattern.

Silver hairpins, battle-ax 
pattern.

100............................
403 Lockets......... Men’s gold lockets, embossed 

scroll borders.
Men’s gold lockets, embossed 

scroll borders.
100............................

404 Pendant pins . Gold pendant pins, star- 
shape, scroll ornaments 
between points.

Gold pendant pins, star- 
shape, scroll ornaments 
between points.

1 dozen ..................

405 Pin settings .. Gold pin settings for 5-carat 
diamonds.

Gold pin settings for 5-carat 
diamonds.

100...........................
406 Rings............... Gold finger rings, drilled for 

3 stones.
Gold finger rings, drilled for 

3 stones.
1 gross....................

407 Rings............... Plain gold wedding rings. . .  
Gold wire, No. 30, Brown & 

Sharpe gauge.

Plain gold wedding rings. . .  
Gold wire, No. 30, Brown & 

Sharpe gauge.
408 Wire................. 100 feet ...................

KINDLING WOOD.

409 Kindling wood 6-inch pine kindling wood .. 6-inch pine kindling wood .. 1 cord ....................410 Kindling wood 9-inch pine kindling wood .. 9-inch pine kindling wood .. 1 cord ....................

a Not including time for furnishing power. 6 Different years.
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CHAPTER I.— INTRODUCTION AND ANALYSIS. 55
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.
IRON AND STEEL CHAINS.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1860 1897 3 10 2 11 10 50.0 3 58.3 $3. 3833 $0.6833 387
1805 1897 4 9 2 11 8 48.0 3 10.1 2. 2500 .6033 388
1860 1897 3 10 2 11 5 28.2 2 1.8 2. 5342 .4201 389
1895 1897 4 9 3 11 8 1 36.2 1. 4017 .4248 390

IRON AND STEEL EORGINGS.

1855 1896 9 6 7 10 62 15 7.4000 3.0251 391

1894 1896 2 8 2 7 50 3 43.5 10. 6251 .5565 392

IRON PIPE, WROUGHT.

1835 1895 5 12 3 59 84 22.5 4 46.9 12. 6563 .8505 393

JEW ELRY.
t

1865 1896 5 11 4 11 31 24.0 10 32.0 11.0400 1.7072 394

1858 1896 5 6 1 3 200 a 2 51.6 40. 0000 .5267 395

1865 1896 15 19 8 17 3,215 50.0 398 30.0 1,435. 5417 118.6866 396

1871 1896 7 9 9 17 536 40.0 a 95 136.7333 14.4417 397
1866 1896 5 17 4 17 104 51.7 6 35.5 34. 4445 1. 6719 398
1856 1896 11 15 16 11 433 45.0 «87 25.0 125. 6250 20. 5375 399

(6) 1896 8 12 6 9 132 10.0 «39 14.8480 c 26. 2555 400

1858 1896 6 5 1 2 445 89. 0001 .2028 401

1856 1896 9 15 4 10 750 41.7 «81 55.0 287. 0142 23.9725 402

1860 1896 14 19 1 15 733 20.0 235 52.7 110. 0000 89.2543 403

1856 1896 8 9 7 22 119 43.1 « 26 58.1 15. 9205 8. 3464 404

1857 1896 2 2 1 1 250 1 41. 6667 . 3000 405

1855 1896 13 17 4 5 166 32.0 «16 20.0 37. 3467 3. 5084 406

1858 1896 9 13 1 7 62 12.0 «21 25.0 12.4400 5. 9375 407
1846 1896 2 4 3 3 4 5.0 «34.5 .6806 .1808 408

KINDLING WOOD.

1875 1895 I 3 4 1 5 40 3 52.5 5. 0000 .6250 409
1885 1895 3 4 1 1

1
4 26 40.0 2 47.6 3. 3333 .4343 410

c Not including cost of furnishing power.
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56 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

M ANUFACTURES—Continued. 

LABELS AND TAGS.

Article produced or work accomplished.
Unit
num- Description.
her. Name.

Hand. Machine.
Quantity.

411 Labels............. Oblong labels, 1x2 inches . . . Oblong labels, 1x2 inches . . . 100, 000....................
412 100, 000....................
413 T a g s............... No. 1 paper tags, lx lj 

inches, with strings.
No. 1 paper tags, lx lj  

inches, with strings.
îoojooo....................

414 T ags............... No. 7 shipping tags, 6|x2£ 
inches, plain eyes.

No. 7 shipping tags, 6|x2| 
inches, reenforced eyes.

100,000....................

LADDERS.

415 Ladders......... 30-foot spruce and oak lad
ders.

30-foot spruce and oak lad
ders.

1 dozen ...................

416 Stepladders - .. 6-foot spruce stepladders . . . 6-foot spruce stepladders . . . 1 dozen ...................

LASTS.

Lasts----- Maple shoe lasts, women’s . . Maple shoe lasts, women’s.. 10 pairs.........

LEATHER GOODS.

418 Cup plungers. Cup plungers, 4x2 inches .. Cup plungers, £x2 inches... 100...........................
419 Pocketbooks.. Morocco-leather hill books, 

8Jx3 inches.
Morocco-leather bill books, 

8Jx3 inches.
1 gross ...................

420 Pocketbooks.. Morocco-leather combina
tion pocketbooks, 4Jx2J 
inches.

Morocco-leather combina
tion pocketbooks, 41x24 
inches.

1 gross ...................

421 Purses ........... Morocco-leather purses, riv
eted.

Morocco-leather purses, riv
eted.

1 gross ..................

422 Shopping bags Cloth-top shopping bags, 
9x10 inches.

Cloth-top shopping hags, 
9x10 inches.

l ‘gross...................

LEATHER, TANNED AND CURRIED.

423 Belting leather 

Calf leather...

Oak-tanned belting leather.

Gambier-tanned calfskins, 
40 to45 pounds per dozen. 

Oil-tanned and dressed

Indian - tanned belting 
leather.

424 100............................

425 Deer leather..
40 1 o 45 pounds per dozen.

100............................

426 Kid leather...
medium-weight deerskins. 

Sumac-tanned kid skins
medium-weight deerskins.

427 Kip leather.. . 

Sheep leather.

(morocco), average 70 
square feet per dozen.

(morocco), average 70 
square feet per dozen.

428

kips, average 14 square 
feet per side.

Alum-tanned sheepskins, 
average 60 square feet per 
dozen.

kips, average 14 square 
feet per side.

Alum-tanned sheepskins, 
average 60 square feet per 
dozen.

LIME.

a Different years. c Animals were also employed.
b Not including time for furnishing power. d Not including time of animals.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 57
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Coat’d. 

M ANUFACTURES—Continued.

LABELS AND TAGS.

Tear of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1896 6 9 7 10 54 35.8 32 39.5 $7.8655 $4.6795 411
1896 6 9 7 10 35 27.7 21 9.9 5.1565 3.1042 412

1877 1895 3 5 3 5 174 13.8 164 48.0 18. 5767 13. 8300 413

1877 1895 2 4 2 4 102 15 33.4 25. 2000 1.4447 414

LADDERS.

1857 1896 13 12 5 11 103 15.0 46 25.0 14. 0795 11.3208 415

1857 1896 8 8 1 4 58 30.0 14 10.0 7.9773 3. 5646 416

LASTS.

1865 1895 5 14 1 8 24
.........

64 24.0 3.0000 1. 5422 417

LEATHER GOODS.

1889 1895 3 5 1 5 2 20.0 58. 0 . 1751 .1452 418
1877 1896 9 10 21 21 45 48.0 ft 31 48.0 6. 4333 3.6301 419

1877 1896 10 11 24 24 49 b 34 24.0 6. 9433 3. 4901 420

1878 1896 4 5 4 4 11 30.0 57 30.0 2.2783 1.1666 421

1878 1896 11 12 21 22 43 48.0 b 31 48.0 5. 8400 3. 8373 422

LEATHER, TANNED AND CURRIED.

1834 1896 19 22 25 c 29 257 51.0 d 110 9.0 22. 4874 e 20. 3471 423

1870 1896 25 33 c 28 78 d 113 51.0 72 56.3 e 29.1284 14.7086 424

1868 1896 19 33 c 23 c 48 d 144 12.0 d 59 8.3 e 27. 6059 e 11. 7542 425

1860 1896 20 30 c 226 116 d 1,506 56.0 773 20.0 e 223.4777 128.4999 426

1866 1896 29 39 c 50 c 52 d 159 56.5 d 87 40.6 e 32. 6366 e 15.1921 427

1866 1896 22 40 21 93 680 50.0 612 32.0 108.2584 110.1882 428

LIME.

1875 1897 7 10 6 10 69 51.9 48 30.0 10.1985 9.1252 429

e Not including cost of labor of animals.
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58 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

LITHOGRAPHY.

Article produced or work accomplished.
Unit
num- Description.
ber. Name.

Hand. Machine.
Quantity.

430 Lithographing Lithographing, 10-color 
work, 11x14 inches.

Lithographing, 10-color 
work, 10Jxl5J inches.

1, 000 copies...........

431 Lithographic
printing.

Printing 3,000 hangers, 
15x20 inches, 2 colors.

Printing 1,000 hangers, 
16x18 inches, 6 colors.

6, 000 impressions.

432 Lithographic
printing.

Printing art work, 19x28 
inches, 6 colors.

Printing art work, 19x28 
inches, 6 colors.

1, 000 sheets...........

LUMBER AND SHINGLES.

Lumber.........
Lumber.........
Shingles.........

White pine boards.................
Yellow pine boards...............
Yellow pine shingles, 4x18 

inches.

White pine boards...............
Yellow pine boards...............
White pine shingles, 4x16 

inches.

100, 000 feet...........
1.000 feet...............
1.000 ............

MARBLE AND STONE WORK.

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

Balusters,
granite.

Carving gran
ite.

Columns,mar
ble.

Cornice, mar
ble.

Dressing gran
ite.

Dressing gran
ite.

Dressing gran
ite.

Grooving gran
ite.

Grooving mar
ble.

Lettering gran
ite.

Lettering gran
ite.

Polishing
granite.

Polishing
granite.

Polishing mar
ble.

Polishing mar
ble.

Slabs, marble.

Tracing gran
ite.

Urns, granite.

Granite balusters, 2 feet 4 
inches long, base 4|x6 
inches, cap 3Jx6 inches, 
greatest diameter of swell 
6 inches.

Carving Romanesque de
sign on granite block, 5| 
inches wide, ¿-inch relief.

Marble column, 15 feet 9 
inches long; diameter, 
base 2 feet 1£ inches,top 1 
foot 10 inches.

lOf-inch marble cornice, O. 
G., double fillet, quarter- 
round sections.

Dressing granite, G-cut 
work.

Dressing granite, 6-cut 
work.

Dressing granite..................

Cutting /gxl^-inch flashing 
groove in granite block.

Cutting gxl-ineh flashing 
groove in marble block.

Cutting 1-inch and 2-inch 
letters in polished granite 
block.

Cutting 4-incli letters (10- 
cut finish) in polished 
granite slab.

Polishing granite.................

Polishing granite..................

Polishing marble................. .

Polishing marble..................

Marble slabs,8x4 feet, 1 inch 
thick.

Tracing ivy-vine design on 
polished granite block, 
design 4 inches wide.

Granite urn,20 inches high; 
diameter, howl 18 inches, 
neck 8 inches.

Granite balusters, 2 feet 4 
inches long, base 4^x6 
inches, cap 3^x6 inches, 
greatest diameter of swell 
6 inches.

Carving Romanesque de
sign on granite block, 5| 
inches wide, g-inch relief.

Marble column, 15 feet 9 
inches long; diameter, 
base 2 feet 1| inches,top 1 
foot 10 inches.

10J-inch marble cornice, O. 
G., double fillet, quarter- 
round sections.

Dressing granite, 6-cut 
work.

Dressing granite, 6-cut 
work.

Dressing granite..................

Cutting /gXl^-inch flashing 
groove in granite block.

Cutting g-xl-inch flashing 
groove in marble block.

Cutting 1-inch and 2-incli 
letters in polished granite 
block.

Cutting 4-inch letters (12- 
cut finish) in polished 
granite slab.

Polishing granite..................

Polishing granite..................

Polishing marble..................

Polishing marble..................

Marble slabs,8x4 feet, 1 inch 
thick.

Tracing ivy-vine design on 
polished granite block, 
design 4 inches wide.

Granite urn,20 inches high ; 
diameter, bowl 18 inches, 
neck 8 inches.

«Not including time for furnishing power. 
b Animals were also employed.

52..............................

14 feet ....................

1...............................

20 feet....................

48 square feet........

100 square feet-----

150 square feet___

18 feet....................

100 feet..................

106 letters.............

5 letters.................

8 square feet.........

8 square feet.........

10 square fe e t___

35 square feet........

25...........................

10 feet ....................

1...............................
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 59
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

LITHOGRAPHY.

Year of pro
duction.

Diiferent
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1877 1896 5 1» 15 65 166 30.0 30 30.0 $92.8750 $8.7568 430

1876 1896 1 3 2 19 120 a 5 42.0 30.0000 1.3834 431

1867 1896 3 5 18 29 281 5 40.6 132.4722 1. 3473 432

189G
1854
1843
1895

1890
1896
1896
1897

LUMBER AND SHINGLES.

2 10 
78 

6 97 
6 36

86 10 8.6000 1.0900 433
9 38

23
21

16, 000 
110

272 44.4 2, 666. 6667 
10. 0000

52.7573 434
2 c26 40.5 d 2. 6873 435

5 4 27 40.0 c 2 3.8 2. 3833 d . 3132 436

MARBLE AND STONE WORK.

1873 1894 4 10 21 30 8, 303 23.0 653 26.0 4, 638.4417 210.0588

1892 1894 4 5 4 4 246 56.0 a 137 25.0 85. 6695 52. 5812

1892 1892 5 10 7 13 388 35.0 321 15.0 163.7792 108.0900

1886 1896 5 7 7 6 106 22.8 31 2.1 27. 6145 5. 5874

1895 1896 6 7 66 8 c 75 30.0 38 40.0 d22.4750 8. 7167

1895 1896 6 8 5 9 145 1.5 102 59.8 43.7919 28.1854

1895 1894 2 3 2 3 243 19 81. 0000 6.3334

1894 1897 3 4 3 6 60 18.0 21 36.0 * 20.3000 4. 9473

1892 1896 4 6 4 5 134 10.0 21 41.5 29.2083 3. 5198

1895 1895 4 5 4 5 35 10.0 29 10.0 11. 5706 9.1318

1890 1896 3 4 3 3 12 37.0 «9 57.0 4. 2519 3. 5813

1885 1895 1 2 1 2 60 10 7.5 15. 0000 2.7500

1890 1896 2 3 3 4 92 11 30.0 23.0000 3.3597

1888 1895 4 5 2 4 4 39.0 3 20.0 .8475 .6327

1896 1896 4 4 6 6 20 47.0 6 44.0 3. 4480 1.1066

1852 1895 1 3 2 3 6, 000 11 10.0 500.0000 2.3897

1892 1895 4 5 4 4 31 9.6 a 18 46.4 10.7062 7.0526

1884 1895 5 8 4 8 155

I

OO 00 44 42.8 44.0085 11.9942

c Not including time of animals.
(¿Not including cost of labor of animals.
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60 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M A N U F A C T U R E S—Continued.

MARBLE AND STONE WORK-Concluded.

Unit
num-

Article produced or work accomplished.

Name.
Description.

Hand. Machine.
Quantity.

455 Urns, marble.. Marble urn,24 inches high; Marble urn, 24 inches high; 
diameter, bowl 10 inches, 
neck 5 inches.

Granite vase, 30 inches high; 
diameter, bowl 18 inches, 
neck 8 inches.

Marble wainscoting cap, fil-

1...............................

456 Vases, granite

diameter, bowl 10 inches, 
neck 5 inches. 

Granitevase,30incheshigh; 1...............................

457 Wainscoting

diameter, howl 18 inches, 
neck 8 inches.

Marble wainscoting cap, hi- 112 feet ...................
458

cap.marble. 
Windowsills,

let and O. G. pattern. 
Sandstone window sills, 7x5

let and O. G. pattern. 
Sandstone wundow sills,7x5 25.............................sandstone. inches, 4 feet long. inches, 4 feet long.

MATCHES.

459 Matches......... Round sulphur and compo
sition matches, 50 in a 
box.

Round sulphur and compo
sition matches, 100 in a 
box.

(a)

MATTRESSES, PILLOWS, AND SPRING BEDS.

460 Mattress
springs.

461 Mattresses . . .

462 Mattresses . . .

463 Picking hair..
464 Pillows...........
465 Pillows...........
466 Spring beds ..

467 Spring beds ..

Helical springs for wire 
mattresses.

40-pound hair mattress, 4 
feet 6 inches x 6 feet 2 
inches, 5-inch body.

40-pound hair mattress, 4 
feet 6 inches x 6 feet 2 
inches, 5-inch body.

Picking hair for mattresses.
3-pound feather pillows.......
3-pound feather pillows.......
10-pound woven- wire spring 

bed.
12-pound wo ven-wire spring 

bed.

Helical springs for wire 
mattresses.

40-pound hair mattress, 4 
feet 6 inches x 6 feet 2 
inches, 5-inch body. 

40-pound hair mattress, 4 
feet 6 inches x 6 feet 2 
inches, 5-inch body. 

Picking hair for mattresses -
3-pound feather pillows........
3-pound feather pillows.......
10-pound woven-wire spring 

bed.
12-poundwoven-wire spring 

bed.

100 pounds 

1.................

1.................

100 pounds
10.........
10.........
1.................

1.................

NAILS, SPIKES, AND TACKS.

468 Nails

469 Nails

470
471

472

Nails, clout... 
Nails, horse

shoe.
Nails, horse

shoe.

4-penny iron cut nails, 73 
per pound.

10- penny iron cut nails, 23 
per pound.

11- inch clout nails.............
No. 7 horseshoe nails, 125

per pound.
No. 7 horseshoe nails, 125 

per pound.
473

474

475

476

477
478

Nails, horse
shoe.

Nails, shoe___

Spikes, boat ..

Spikes, rail 
road.

Tacks .............
Tacks .............

No. 7 horseshoe nails...........

Shoe nails, No. 14 gauge, 
inches long.

Wrought boat spikes, 6 
inches long,* inch square.

Wrought railroad spikes, 
5$ inches long, T9B inch 
square.

6-ounce iron tacks................
24-ounce iron tacks...............

4-penny steel cut nails, 209 
per pound.

10- penny steel cut nails, 68 
per pound.

11- inch clout nails.............
No.7 cold - compressed horse

shoe nails, 125 per pound.
No. 7 hot-forged hammer- 

pointed horseshoe nails, 
125 per pound.

No. 7 horseshoe nails...........

20,900........

6,800...........

100 pounds 
100 pounds.

100 pounds 

100 pounds

Shoe nails, No. 14 gauge, lA  
inches long.

Wrought boat spikes, 6 
inches long,* inch square.

Wrought railroad spikes, 
5J inches long, inch 
square.

6-ounce steel tacks................
24-ounce steel tacks.............

100 pounds 

100 pounds 

100 pounds.

100 pounds. 
100 pounds.

a Hand, 200 gross boxes; machine, 100 gross boxes 
6 Not reported. c Animals were also employed, 

d Not including time of animals and foreman.
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61CHAPTER I.---- INTRODUCTION AND ANALYSIS.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Coat’d. 

M AN U FA CTU R E S—C ontinued.

. MARBLE AND STONE WORK—Concluded.

Tear of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand, Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1895 1895 3 6 3 6 82 40.0 7 51.9 $22.0667 $1.7978 455

1892 1896 6 8 6 7 234 104 30.0 72.5839 30.2860 456

188G 1896 5 8 5 7 244 .8 59 46.0 59.7387 10.1459 457

1894 1894 7 5 3 5 79 10.0 23 23.3 26.3282 8. 4528 458

MATCHES.

| 1844 1895 10 4 24 10 259 20.0 29 49.1 24.4367 3.2291 459

MATTRESSES, PILLOWS, AND SPRING BEDS.

1880 1396 3 4 3 4 10 40.0 3 32.0 1. 8333 .3708 460

1845 1896 7 8 7 7 10 31.0 1 26.0 2.2500 .4475 461

1850 1896 7 9 7 9 10 13.0 2 28.0 2.1800 .6717 462

1896 i 2 1 3 25 5 7.5 2.0000 .9125 463
1850 1896 3 4 2 4 5 30.0 40. 0 .5834 .1733 464
1845 1896 3 4 2 4 4 50.0 .... 49.5 .7000 .1063 465
1880 1896 6 7 6 7 1 3.8 43.5 .2633 .1430 466

1875 1896 6 7 3 7 1 13.0 48.0 .2992 .1703 467

NAILS, SPIKES, AND TACKS.

1813 1897
|

3 20 3 83 236 25.3 1 49.4 20. 2389 .2925 468

1813 1897 3 17 3 53 81 37.0 1 15.8 7.0483 .2003 469

1825 1897 6 15 6 22 115 25.0 5 .3 11.1420 .8451 470
1866 1895 2 11 1 21 208 20.0 10 3.8 52. 0833 1.2850 471

1864 1896 2 11 2 50 375 15 44.2 93. 7500 <&) 472

1890 1896 2 14 1 36 250 12 62. 5000 2. 2826 473

1825 1897 4 14 6 20 215 1.1 3 45.8 21.4472 .6031 474

1895 1895 4 6 4 c 9 5 53.4 <736.5 1. 3810 e. 1644 475

1895 1895 4 6 3 c 9 4 46.2 d23.0 1.1020 e. 1005 476

1825 1897 5 12 6 20 810 8 2.2 77.3030 1.4751 477
1825 1897 5 ■ 12 6 20 125 13.9 4 13.2 12.0742 .7116 478

e Not including cost of labor of animals.
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62 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS-Cont’d. 

M ANUFACTURES—Continued.

NEEDLES, PINS, ETC.

Unit
num-

Article produced or work accomplished.

ber. Name.

479 Hairpins........

480 Hooks and

481
eyes.

482

483
484

485

486 Pins.................

Description.

Hand. Machine.

2|-inch black japanned hair
pins.

Dress hooks and eyes...........

2f-inch black japanned hair
pins.

Latch knitting-machine 
needles, 12 gauge.

Spring knitting-machine 
needles, 24 gauge.

Sewing-machine needles___
Curved sewing-machine 
needles.

Flat-pointed sewing-ma
chine needles.

Brass pins, 12 papers per 
package (1 pound).

Latch knitting-machine 
needles, 12 gauge.

Spring knitting-machine 
needles, 24 gauge.

Sewing-machine needles___
Curved sewing-machine 

needles.
Flat-pointed sewing-ma

chine needles.
Brass pins, 12 papers per 

package (1 pound).

Quantity.

10,000..........

100 gross. -.

1,000...........

1,000............

1, 000..............
1,000...........

1,000.............

12 packages

NETTING AND SEINES.

487 Netting........... 12-thread seine netting, 3- 
inch meshes.

12-thread seine netting, 3- 
inch meshes.

100 pounds.............
488 Netting........... 15-thread seine netting, 3- 

inch meshes.
15-thread seine netting, 3- 

inch meshes.
100 pounds ...........

489 Seines............. 15-thread hauling seine, 15 
x300 feet, 3 inch meshes.

15-thread hauling seine, 15 
x300 feet, 3-inch meshes.

1...............................
490 Seines............. 15-thread hauling seine, 15 

x450 feet, 3-incb meshes.
15-thread hauling seine, 15 

x450 feet, 3-inch meshes.
1...............................

OYSTERS, CANNED.

491 Oysters, can- Cove oysters, 1-pound cans. Cove oysters, 1-pound cans.
492

ned.
Oysters, can- Cove oysters, 1-pound cans. Cove oysters, 1-pound cans.ned.

PAINT.

493 Paint............... White lead paint...................
- -

PLANING MILL PRODUCTS, INCLUDING SASHES, DOORS, AND BLINDS.

Blinds............. White pine outside window 
blinds, 27x63 inches, 3 
sections, rolling slats.

White pine outside window 
blinds, 27x63 inches, 3 
sections, rolling slats.

50 pairs..................

Blinds............. W hite pine outside window 
blinds, 30Jx65J inches, sta
tionary slats.

White pine outside window 
blinds, 30|x65| inches,sta
tionary slats.

50 pairs..................

Blinds............. Yellow pine outside win
dow blinds, 27x63 inches, 
rolling slats.

Yellow pine outside win
dow blinds, 27x 63 inches, 
rolling slats.

50 pairs..................

Brackets......... Oak mantel brackets, 9x15 
inches, carved fronts and 
sides.

Oak mantel brackets, 9x15 
inches, carved fronts and

12..........................

Brackets......... Whitewood shelf brackets, 
5x11 inches.

Whitewood shelf brackets, 1 2 ........................
Doors............... Cherry 5-panel doors, 3 feet 

x 6 feet 6 inches, solid pan 
els, veneered rails and 
stiies.

Cherry 5-panel doors, 3 feet 
x 6 feet 6 inches, solid pan
els, veneered rails and

50.............................

Doors............... Oak 4-panel doors, 2 feet 8 
inches x 6 feet 10 inches, 
raised panels.

Oak 4-panel doors, 2 feet 8 
inches x 6 feet 10 inches, 
raised panels.

50.............................

a Different years.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 63
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M A N U F A C T U R E S—Continued.

NEEDLES, PINS, ETC.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost.

Hand. Machine. Unit
num
ber.

Hand. Ma
chine. Hand. Ma

chine Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1875 1895 9 8 41 19 21 48.0 7 3.4 $2.4555 $0.8210 479

1844 1895 1 13 1 61 480 25 54.8 6. 4145 1.4367 480

1865 1895 22 26 38 36 65 4.0 31 45.0 9. 5900 4. 3543 481

1844 1895 13 12 6 8 32 14.0 4 49.1 2.3860 .9821 482

1850 1895 18 19 45 45 475 50.0 12 6.6 81. 9792 2.1467 483
1851 1895 18 27 4 57 906 19 .2 133. 2375 3.7472 484

1853 1895 17 27 5 58 248 22.5 18 20.3 33. 3096 4. 0453 485

(a) 1895 17 10 17 16 140 55.0 1 33.9 5. 3233 .2569 486

NETTING AND SEINES.

1880 1894 1 .7 1 10 333 20.0 51 44.0 12. 0000 5.8255 487

1870 1895 1 7 1 9 240 6 53 16.4 10.0000 6. 5820 488

1880 1895 3 9 2 12 230 30.0 6 61 12.1316 6.7622 489

1880 1894 3 9 2 13 361 30.0 95 50.0 16.0000 9. 2361 490

OYSTERS, CANNED.

1855 1894 12 24 24 351 237 116 40. 0 34.7500 9. 5335

1851 1894 17 22 128 352 132 106 12.0 19.1750 7. 2636

PAINT.

1851 1896 1 4 1 5 383 20.0 22 13.3 25.0000 3.2322

PLANING MILL PRODUCTS, INCLUDING SASHES, DOORS, AND BLINDS.

1857 1895 20 20 1 20 462 30.0 114 40.0 57. 8125 23. 0433 494

1848 1896 11 15 2 27 695 50.0 56 40.1 86. 9792 7. 9552 495

1859 1895 14 20 1 20 487 30.0 110 40.0 73.1250 21.1433 496

1889 1896 5 6 2 4 196 6 63 30.0 111. 6000 45. 7250 497

1890 1896 5 6 1 3 27 50.0 3 25.0 6. 9583 .9491 498

1857 1895 18 21 1 33 1,385 510 277. 0000 191.6250 499

1855 1895 12 15 1 15 702 30.0 131 87. 8125 29. 6500 500

6 Not including time for furnishing power.
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64 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—ConUd. 

MANUFACTURES—Continued.

PLANING MILL PRODUCTS, INCLUDING SASHES, DOORS, AND BLINDS-Concluded.

Unit
num
ber.

501

503

507

508

510
511
512
513
514
515

516

517

518

520
521

523
524

525

526

527

Article produced or work accomplished.

Description.
Name.

Doors.

Doors -

Doors.

Dressing lum
ber.

Dressing lum
ber.

Dressing lum
ber.

Dressing lum
ber.

Dressing lum
ber.

Mantels.........

Molding....... .
Molding....... .
Molding.........
Molding....... .
Molding.........
Molding.........

Molding.........

Sashes...........

Sashes........... .

Sashes........... .

Stair railing .. 
Stair railing..

Stair risers 
and treads.

Wainscoting.
Window

frames.

Window
frames.

Window
frames.

Window
screens.

Hand.

White pine 4-panel O. G. 
doors, 2 feet 4 inches x 6 
feet8inches, raised panels.

White pine 6-panel O. G. 
doors, 2 feet 6 inches x 6 
feet 6 inches.

White pine 6-panel O. G. 
doors, 2 feet 6 inches x 6 
feet 6 inches.

Planing, tonguing, and
grooving 44-inch yellow 
pine ceiling.

Planing, tonguing, and
grooving 3-inch white oak 
flooring.

Planing, tonguing, and
grooving 3-inch white 
pine flooring.

Planing, tonguing, and
grooving 44-inch yellow 
pine flooring.

Planing, tonguing, and 
grooving 6-incli yellow 
pine flooring.

Oak mantel, 60x76 inches, 
10-inch shelf, 12x36-inch 
mirror, piano finish.

3-inch mahogany molding...
3-inch white oak molding...
3-inch white pine molding...
lj-inch whitewood molding.
3-inch yellow pine molding..
5-inch yellow pine cornice 

molding.
5-inch yellow pine O. G. 

cornice molding.
White pine window sashes,

2 12x24 lights per sash.
Yellow pine window sashes,

2 15x36 lights per sash.
Yellow pine window sashes, 

6 10x15 lights per sash.
Oak stair railing, 3x4 inches.
Double-beaded whitewood 

stair railing, 2Jx3 inches.
White pine stair risers and 

treads for 3-foot stairs, 17 
74-inch risers, 16 11-inch 
treads per set.

Ash wainscoting, 4x6 feet.
White pine window frames,

2 feet 10 inches x 6 feet 10 
inches, for brick houses.

White pine window frames,
2 feet 6 inches x 5 feet 6 
inches, for frame houses.

White pine window frames,
2 feet 10 inches x 6 feet 10 
inches, for frame houses.

Window screens,30x30 inch
es.

Machine.

White pine 4-panel O. G. 
doors, 2 feet 4 inches x 6 
feet8inches, raised panels. 

White pine 6-panel O. G. 
doors, 2 feet 6 inches x 6 
feet 6 inches.

White pine 6-panel O. G. 
doors, 2 feet 6 inches x 6 
feet 6 inches.

Planing, tonguing, and 
grooving 44-inch yellow 
pine ceiling.

Planing, tonguing, and
frooving 3-inch white oak 

ooring.
Planing, tonguing, and 

grooving 3-inch white 
pine flooring.

Planing, tonguing, and 
grooving 44-incli yellow 
pine flooring.

Planing, tonguing, and 
grooving 6-meh yellow 
pine flooring.

Oak mantel, 60x76 inches, 
10-inch shelf, 12x36-inch 
mirror, piano finish.

3-inch mahogany molding... 
3 inch white oair molding. . 
3-inch white pine molding.. 
14-inch whitewood molding. 
3-inch yellow pine molding.. 
5-inch yellow pine cornice 

molding.
5-inch yellow pine O. G.

cornice molding.
White pine window sashes,

2 12x24 lights per sash. 
Yellow pine window sashes, 

2 15x36 lights per sash. 
Yellow pine window sashes,

6 10x12 lights per sash. 
Oak stair railing, 3x4 inches. 
Double-beaded whitewood 

stair railing, 2|x3 inches. 
White pine stair risers and 

treads for 3-foot stairs, 17 
74-inch risers, 16 11-inch 
treads per set.

Ash wainscoting, 4x6 feet. 
White pine window frames,

2 feet 10 inches x 6 feet 10 
inches, for brick houses. 

White pine window frames,
2 feet 6 inches x 5 feet 6 
inches, for frame houses. 

White pine window frames,
2 feet 10 inches x 6 feet 10 
inches, for frame houses. 

Window screens, 30x30 inch
es.

Quantity.

50............. .

50..............

50..............

1, 000 feet. 

1, 000 feet. 

1,000 feet. 

1, 000 feet. 

1, 000 feet. 

1.................

1.000 feet. 
1, 000 feet.
1.000 feet.
1.000 feet. 
1, 000 feet. 
1, 000 feet.

1.000 feet.

50 pairs .. .

50 pairs . . .

50 pairs .. .

100 feet . . .
100feet . . .

10 sets.

12 pieces. 
50.............

«Not including time for furnishing power.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 65
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

PLANING MILL PRODUCTS, INCLUDING SASHES, DOORS, AND BLINDS—Concluded.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked. 

Hand. Machine.
Labor cost. Unit

num
ber.

Hand. Ma
chine. Hand. Ma

chine Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1857 1895 18 22 1 22 412 87 30.0 $51. 5000 $16.4166 501

1805 1895 12 20 1 9 541 40. 0 49 50.0 108.3333 7.4813 502

1894 1895 7 18 1 10 500 56 112.5000 11. 3000 503

1859 1895 7 5 1 7 96 2 6.0 14.4000 .4413 504

1858 1895 6 5 1 7 142 30.0 2 20.7 21.3750 .5463 505

1849 1895 7 6 1 7 57 21.2 l 48.0 7.1691 .3525 506

1859 1895 6 5 1 7 80 1 43.7 12. 0000 .3627 507

1880 1895 4 4 1 5 50 2 15.0 7. 5000 .2750 508

1861 189; 15 21 4 15 % 42 12 25.0 10. 0500 2. 3166 509

1858 1895 3 5 1 7 170 5 25. 5000 1.1735 510
1855 1895 3 5 1 7 150 4 17.2 22. 5000 .9163 511
1849 1895 3 4 1 3 88 53. 4 2 12.0 11.1113 .5025 512
1855 1896 3 4 1 4 91 2 22.5 11.3750 .5939 513
1855 1895 3 5 l 7 100 3 2.6 15. 0000 .6440 514
1859 1895 3 5 1 7 70 3 10. 5000 . 6125 515

1876 1895 2 4 3 5 187 30.0 2 18.0 28.1250 .2715 516

1859 1895 14 19 1 9 300 21 15.0 45. 0000 3.2313 517

1858 1895 15 14 1 U 400 37 20.0 60. 0000 8. 8899 518

1891 1894 8 11 1 14 312 30.0 30 30.0 46.8750 3. 7000 519

1883 1895 3 5 1 7 20 50.0 8 37.0 5.2084 3. 0242 520
1860 1896 4 5 1 3 32 ...... a 3 5.0 5. 6000 .6889 521

1858 1895 . 6 9 1 10 170 9 15.0 25.5000 2.1625 522

1880 1896 9 10 1 4 400 38.6000 16. 6723 523
1857 1895 11 13 1 14 383 20.0 92 30.0 57. 5000 25.1018 524

1858 1895 10 16 1 11 320 50.0 62 48.1250 12. 8003 525

1858 1895 12 16 1 16 325 40.0 71 20.0 48. 8500 18. 0334 526

1878 1896 7 8 1 3 70 50.0

_
a 16 12.3958 3. 5084 527

7405— Vol. 1-----5
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66 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

PLUMBERS’ SUPPLIES.

Article produced or work accomplished. i
Unit
num Description.
her. Name.

Hand. Machine.
Quantity.

528 Air chambers. Copper air chambers 11 
inches high, 9 inches in 
diameter at top.

Copper air chambers, 18 
inches high,11 inches in 
diameter at top.

12.............................

529 Boilers, range 30-gallon copper range boil
ers.

30-gallon copper range boil
ers.

100...........................

530 Cutting and 
threading

Cutting off and threading 
3-inch iron pipes.

Cutting off and threading 
3-inch iron pipes.

100............................

531 Faucets......... J inch brass faucets, thread
ed nozzles.

$-inch brass faucets, thread
ed nozzles.

100............................

532 Float balls___ 5-inch copper float halls....... 5-inch copper float halls....... 100...........................
533 Tapping pipe. Tapping cast-iron couplings 

for 1 inch pipe.
Tapping malleable iron 

couplings lor 1-inch pipe.
100...........................

534 Tapping pipe. Tapping cast-iron 3 way 
elbows for 1 inch pipe.

Tapping malleable-iron 3- 
way elbows for 1-inch pipe.

100...........................

535 Tapping pipe. Tapping cast-iron 4-way 
tees for 1-inch pipe.

Tapping cast-iron 4-way 
tees for 1-inch pipe.

100...........................

536 Tapping and 
threading 
pipe.

Tapping and threading cast 
iron drop elbows for 1- 
inch pipe

Tapping and threadingcast- 
iron drop elbows for 1- 
inch pipe.

100............................

537 Waste pipe... 2-inch lead waste pipe, 3 
pounds per foot.

2-inch lead waste pipe, 3 
pounds per foot.

100 feet ..................

PRINTING AND PUBLISHING^ BOOK AND JOB.

538 Bronze print
ing.

Size printing and bronzing 
sheets, 24x38 inches.

Size printing and bronzing 
sheets, 24x38 inches.

1, 000........................

539 Hangerg......... Printing hangers, 14x22 
inches, 7 colors.

Printing hangers, 14x22 
inches, 7 colors.

1,000........................

540 Hymn hooks.. Printing hymn books, words 
and music, 512 pages, 
bound in cloth.

Printing hymn books, words 
and music, 512 pages, 
bound in cloth.

1,000........................

541 M usic............. Printing sheet music from 
plates, 4 pages (4,000 im 
pressions).

Printing sheet music from 
plates, 4 pages (4,000 im
pressions).

1, 000 copies...........

542 Pamphlets___ Printing and binding 
pamphlets, 36 pages, 6gx 
8§ inches, covers printed 
in 2 colors.

Printing - and binding 
pamphlets, 36 pages, 6|x 
8§ inches, covers printed 
in 2 colors.

1,000........................

5t3 Pamphlets----- Printing and binding 
pamphlets, 32 pages. 3gx5| 
inches.

Printing and binding 
pamphlets, 32 pages,3§x5| 
inches.

1,000........................

544 Posters........... Printing 1-sheet posters----- Printing 1 sheet posters___ 1,000........................
545 Posters ......... Printing 3-sheet posters----- Printing 3-sheet posters___ 1, 000........................
54G Railroad tick

ets.
Printing and numbering 

railroad tickets, 3 colors.
Printing and numbering 

railroad tickets, 3 colors.
100, 000....................

547 Typesetting.. Setting long primer type, 
bookwork.

Setting long primer type, 
bookwork.

100, 000 ems...........

548 Typesetting .. Setting brevier type, book- 
work.

Setting brevier type, book- 
work.

100, 000 ems...........

549 Typesetting .. Setting long primer and 
brevier type, bookwork.

Setting long primer type, 
bookwork.

100, 000 ems...........

550 Typesetting .. Setting long primer and 
brevier type for court re-

Setting long primer and 
brevier type for court re-

100, 000 ems...........

9 port. port.

«Not including time for furnishing power. c Different years.
b Not including cost of furnishing power.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 67
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

PLUMBERS’ SUPPLIES.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1855 1896 2 4 2 4 132 14 $23.1000 $4. 0000 528

1896 2 7 2 12 1,800 54 285.0000 10. 7083 529

1871 1896 1 2 3 1 100 a 6 40.0 25. 0000 51.3333 530

1850 1897 24 34 20 41 219 34.5 63 37.0 33. 7429 13.2816 531

1855 1896 2 4 1 4 525 16 91.8750 4.3000 532
1850 1896 1 4 1 4 16 40.0 47.6 3.3333 .1586 533

1850 1896 1 5 1 5 25 1 7.6 5.0000 .2086 534

1850 1896 1 10 1 10 26 40.0 1 5.0 4. 0000 .1839 535

1850 1896 2 10 1 10 26 40.0 1 5.0 4.0000 .1621 536

1850 1896 1 2 2 4 28 34.2 27.5 3. 5713 .0875 537

PRINTING AND PUBLISHING, BOOK AND JOB.

1880 1897 5 8 9 10 47 10.0 9 18.9 5. 3833 1. 6530 538

1878 1896 2 3 3 15 244 «14 10.0 39. 6000 3.1583 539

(c) 1896 34 36 50 37 d 4,763 40.0 ad 2672 52.0 (Z1532.8667 6dll98.5334 540

1895 1895 1 3 1 4 25 8 35.0 6. 2500 1. 9861 541

1888 1895 9 7 67 21 84 6.0 a 4 2.0 10.5667 .8409 542

(c> 1895 7 7 4 11 58 30.0 1 16.4 7.1000 . 1359 543

1845 1897 2 3 2 4 20 2 8.0 1.8750 . 5025 544
1852 1896 2 3 3 3 75 a 6 50.0 9. 7500 1. 5860 545
1862 1895 5 3 4 4 340 25 37.5 29. 0000 4. 4791 546

1896 1895 2 4 11 7 127 38 16.5 41. 0000 9. 7654 547

1896 1895 2 4 21 4 148 17 20.0 41. 6000 4. 4000 548

1896 1896 2 4 21 4 177 22 28.0 46. 0000 5. 6869 549

1896 1896 2 5 21 8 158 62 24.0 41. 6000 15. 8600 550

d An explanation of time worked and labor cost will be found in the analysis of “ Printing aud 
publishing, book and job,” unit 540.
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68 REPORT OF THE COMMISSIONER OF LABOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURE S—Continued.
PHINTING AND PUBLISHING, NEWSPAPERS AND PERIODICALS.

Article produced or work accomplished.
Unit
num
ber.

Description.
Name.

Hand. Machine.
Quantity.

551 Magazines___ Folding, stitching, and cov
ering 96-page magazine, 
6^x94 inches.

Folding, stitching, and cov
ering 96-pagt magazine, 
6Jx9J inches.

1, 000 copies...........

552 Magazines___ Printing and folding 64- 
page magazine (8 pages 
at 1 impression).

Printing and folding 64- 
page magazine (64 pages 
at 1 impression).

10, 000 copies..........

553 Newspapers .. Printing and folding 40,000 
copies 4 -page newspaper.

Printing and folding 10,000 
copies 16-page newspa
per.

160, 000 pages.......

554 Newspapers Printing and folding 90,000 
copies 4-page newspaper.

Printing and folding 10,000 
copies 36-page newspa-

360,000 pages ___

555 Newspapers - - Printing and folding 120,000 
copies 4-page newspaper.

Printing and folding 10,000 
copies 48-page newspa
per.

480, 000 pages........

556 Typesetting .. Setting type, newspaper 
work.

Setting type, newspaper 
work.

10, 000 ems.............

557 Typesetting .. Setting agate and nonpareil 
type, newspaper work.

Setting agate, minion, and 
nonpareil type, news
paper work.

10,000 ems.............

558 Typesetting .. Setting brevier type, news
paper work.

Setting agate, minion, and 
nonpareil type, news
paper work.

10, 000 ems.............

559 Typesetting .. Setting brevier type, news
paper work.

Setting agate, minion, and 
nonpareil type, news
paper work.

10, 000 ems .............

560 Typesetting .. Setting minion type, news
paper work.

Setting agate, minion, and 
nonpareil type, news
paper work.

10, 000 ems.............

REFRIGERATORS.

561 Refrigerators. Fine chest refrigerators, 
31x19 inches, 21 inches

Pine chest refrigerators, 
32x20 inches, 21 inches

6..............................

high, 2 lids. high, 2 lids.

SADDLERY AND HARNESS.

562 Box loops....... Embossed box loops, gx7| Embossed box loops, 8x74 1 dozen
inches. inches.

563 Harness......... Single buggy harness, 10 Single buggy harness, imi- 12 sets.
stitches per inch. tation hand stitched, 10

stitches per inch.
564 Harness......... Double coach harness, traces Double coach harness,traces 6 sets..

10 stitches per inch. 10 stitches per inch.
565 Harness......... Single express harness, Single express harness, 12 sets.

traces 8 stitches per inch. traces 7 stitches per inch.
566 Harness......... Light double road carriage Light double road carriage 6 sets..

harness, traces 10 stitches harness, traces 10 stitches
per inch. per inch.

567 Harness......... Double truck or farm har- Double truck or farm har- 6 sets..
ness, traces 6 stitches per ness, traces 6 stitches per
inch. inch.

568 Saddles........... 1
569 Saddles........... 1

«Not including time for furnishing power. fcNot including cost of furnishing power.
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CHAPTER I.---- INTRODUCTION AND ANALYSIS 69
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.
PRINTING AND PUBLISHING, NEWSPAPERS AND PERIODICALS.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked. 

Hand. Machine.
Labor cost. Unit

num
ber.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1862 1895 6 7 21 15 75 36.0 23 52.0 $8. 6900 $2.6732 551

1852 1896 3 5 5 8 3,170 14 56.0 302.5000 4. 6288 552

1896 1896 3 4 4 33 1,080 a 5 52.7 201.3333 b 5.4450 553

1895 1895 2 4 4 21 2,160 10 45.6 231. 9600 5. 6000 554

1852 1896 3 4 4 95 3,660 18 30.3 447. 0000 6. 2725 555

1895 1895 5 6 8 14 20 57.6 4 32.7 2. 9569 1.6617 556

1896 1896 2 4 43 49 10 29.2 a 2 47.7 4. 7823 1.8039 557

1896 1896 1 4 1 31 15 16.7 a 3 21.7 2. 5362 2.2343 558

1896 1896 2 4 5 22 18 20.0 a 2 56.4 3. 6945 2.0197 559

1895 1895 2 5 4 15 15 10.0 2 38.8 2. 5417 1.6251 560

REFRIGERATORS.

1852 1897 10 32 | 4 37 58 .........  33 50.4 I 10.2250 8.1051 561

.
SADDLERY AND HARNESS.

1869 1895 8 14 1 14 30 10.0 59.4 6. 0333 . 1286 562

1879 1895 77 81 18 48 949 39.0 226 21.8 179. 3422 47.0079 563

1860 1895 62 70 21 86 1,407 2.0 244 18.3 195.8702 55.0903 564

1861 1895 55 64 19 34 702 3.0 c 144 29.6 107. 0746 29.1494 565

1879 1895 50 57 18 58 921 22.0 177 13.3 162.4354 34. 5992 566

1842 1895 25 31 14 24 415 3.0 137 43.6 44. 6476 27.5646 56r,

(d) 1895 9 9 8 14 19 3.4 10 12.4 3.1206 2.4506 568
1863 1895 5 5 4 4 9 55.0 2 10.0 2.8292 .5750 569

cNot including time for furnishing power for making collars. ¿Different years.
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70 REPORT OF THE COMMISSIONER OF LAHOR.

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.
9

. MANUFACTURES—Continued.
SAWS.

Article produced or work accomplished.
Unit
num
ber.

Description.
Name.

Hand. Machine.
Quantity.

570 Circular saws. 40-inch circular saw, solid 
teeth, 9 gauge.

40-inch circular saw, solid 
teeth, 9 gauge.

1 ...............................

571 Handsaws___ No. 8 spring-steel hand
saws, 26-inch blades.

No. 8 spring-steel hand
saws, 26-inch blades.

20 dozen .................
572 Panel saws . . . No. 8 spring-steel panel 

saws, 20-inch blades.
No. 8 spring-steel panel 

saws, 20-inch blades.
20 dozen.................

573 Ripsaws......... No. 8 spring-steel ripsaws, 
26-inch blades.

No. 8 spring-steel ripsaws, 
26-inch blades.

20 dozen.................

SCREWS.

574 Screw posts. . . Iron screw posts, 4x14 
inches.

Iron screw posts, 4x14 
inches.

10,000......................
575 Screws........... Round-head brass machine 

screws, inch.
Round-head brass machine 

screws, inch.
1,000........................

576 Screws........... Iron machine screws, ¿x£ 
inch.

Steel machine screws, Jx| 
inch.

100............................
577 Screws........... Elat-head steel-cap machine 

screws, ¿xl inch.
Elat-head steel-cap machine 

screws, Jxl inch.
100...........................

578 Screws........... Round-head steel-cap ma
chine screws, £xl£ inches.

Round-head steel-cap ma
chine screws, §xlj inches.

100...........................
579 Screws........... Cup-pointed steel machine 

set screws, £x24 inches.
Cup-pointed steel machine 

set crews, |x24 inches.
100............................

580 Screws........... Round-head iron-shoulder 
screws, Jxl inch.

Round-head steel-shoulder 
screws, Jxl inch.

100............................

SHEET IRON W ARE.

581 Dripping pans Drippingpans,12x16 inches, 
24-inch swage.

Dripping pans, 8x12 inches, 
24-inch swage.

1 gross....................

SILVERWARE.

582 Cream pitch
ers.

4-pint sterling silver cream 
pitcher.

4-pint sterling silver cream 
pitcher.

1 ...............................
583 Plating table 

knives.
Plating steel table knives .. Electroplating steel table 

knives.
100 dozen ...............

584 Soup tureens- 3-quart sterling silver soup 
tureen.

3-quart sterling silver soup 
tureen.

1 ........................
585 Sugar bowls.. 4-pint sterling silver sugar 

bowl.
4-pint sterling silver sugar 

bowl.
1 ..............................

586 Teapots......... f-pint sterling silver teapot- g-pint sterling silver teapot. 1 ...............................587 Teaspoons___ Sterling silver teaspoons, 
plain handles.

Sterling silver teaspoons, 
plain handles.

100 dozen...............

SOAP.

588 Soap ............... Laundry soap..........................

SPORTING GOODS.

589 Fishhooks___ No. 3/0 Limerick fishhooks. No. 3/0 Limerick fishhooks . 10,000.........590 Fishing rods.. 104-foot split bamboo fishing 
rods, 3 joints, extra tips, 
nickeled ferrules.

104-foot split-bamboo fishing 
rods, 3 joints, extra tips, 
nickeled ferrules.

100....................

591 Fishing rods.. 104-foot split-bamboo fishing 
rods, 3 joints, extra tips, 
nickeled ferrules.

104-foot split-bamboo fishing 
rods, 3 joints, extra tips, 
nickeled ferrules.

100..........................

a Not including time for furnishing power. b Not including cost of furnishing power.
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CH A PT KR I.—  INTRODUCTION AND ANALYSIS, 71
SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

MANUFACTURES—Continued.

SAWS.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Lahor cost.

Hand. Machine. Unit
num
ber.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1895 1895 14 21 10 1 25 32 19.0 14 8.5 $8.3158 $4. 0723 570

1895 1895 16 36 23 106 325 218 52.0 69. 2499 64.0628 571

1895 1895 16 37 23 106 249 30.0 160 38.0 53.2499 53.0163 572

1895 1895 16 37 23 106 325 199 4.0 69. 2499 58.0628 573

SCREWS.

1840 1800 1 5 1 5 1,250 18. 3 130. 2083 .0766 574

1851 1895 1 6 1 6 55 2 48.0 7. 5000 . 6825 575

1840 1895 1 6 1 6 24 1 7.2 2. 5000 .2730 576

1862 1896 6 8 3 8 8 4.5 1 38.2 1.8360 .2671 577

1862 1896 6 8 3 8 8 45.0 1 42.1 1.9896 .2813 578

1862 1896 5 6 3 6 42 2 30.5 9.5500 .4623 579

1840 1895 1 6 1 6 25 1 14.6 2. 6042 .3030 580

SHEET IRON W ARE.

1840 1895 12 11 1 11 120 3 50.0 30.0000 .8001 581

SILVER WARE.

1896 1896 ' 8 7 10 9 10 49.0 7 4.5 3.2327 1.8019 582

1833 1896 4 2 1 4 296 15 15.0 37.0000 3. 5625 583

1855 1897 13 18 12 19 a 194 15.0 93 15.0 5 43.3167 30.4000 584

189G 1896 8 7 10 9 12 21.0 8 31.8 3.5993 2.1450 585

1896 1896 8 7 10 9 15 16.0 9 47.0 4. 5784 2.4667 586
1846 1897 16 23 6 21 «673 43.3 95 34.4 5112. 2445 20.9773 587

SOAP.

1839 1897 2 7 12 20 432 21 37.5 43. 2000 3. 2533 588

SPORTING GOODS.

(c) 1895 10 6 16 6 82 2 2.0 3. 7195 .6616 589
1886 1896 11 13 5 12 1,466 40.0 346 15.0 353.0000 46.8467 590

1886 1896 14 15 4 14 1,466 40.0 212 36.0 427. 7084 34. 2292 591

c Not reported.
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72 REPORT OF THE COMMISSIONER OF LABOR,

SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M A N U F A C T U R E S—Continued.
TINW ARE.

Article produced or work accomplished.
Unit
num
ber. Name.

Description.

Hand. Machine.
Quantity.

592 Bread pans.. . Bread pans, 12x12 inches . . . Bread pans, 12x12 inches . . .
593 Coffeepots___ 2-quart coffeepots....... ...........
594 Cups................. 1 pint cups.............................
595 C ups...............
596 Measures....... 2-quart measures, wired lips. 2-quart measures, beaded 

lips.
1 gross....................

597 Milk pans___ 6-quart milk pans..................
598 Milk pans___ 8-quart milk pans, wired 

edges.
8-quart milk pans, wired 

edges.
1 gross....................

599 Pails............... 2-quart pails, with covers 
and wire bails.

2-quart pails, with covers 
and wire bails.

1 gross....................
600 Paint cans___ 1-gallon round paint cans... 1 -gallon round paint cans . . . 100...........................601 Saucepans___ 4-quart long-handled sauce

pans, with covers.
4-quart long-handled sauce

pans, with covers.
1 gross....................

602 Tomato cans.. 3-pound tomato cans............. 100603 Wash basins.. Wash basins, with handles. Wash basins, with handles.
604 Wash basins.. Wash basins, wired edges 

and loops.
Wash basins, wired edges 

and loops.
1 gross....................

TOBACCO, CIGARS, AND CIGARETTES.

605 Cigarettes___ Paper-wrapped cigarettes, 
10 in a box.

Paper-wrapped cigarettes, 
10 in a box.

100,000...................
606 Cigarettes___ Paper wrapped cigarettes, 

10 in a box.
Paper-wrapped cigarettes, 

10 in a box.
100,000....................

607 Cigarettes----- Paper-wrapped cigarettes, 
10 in a box.

Paper-wrapped cigarettes, 
10 in a box.

100,000....................
608 Cigars............. Concha-shape cigars, £x4J 

inches.
Concha-shape cigars, £x4J 

inches.
1,000........................

609 Labeling and 
stamping to
bacco.

Labeling and stamping 
2-ounce packages tobacco.

Labeling and stamping 
2-ounce packages tobacco.

8, 000........................

610 Tobacco, chew
ing-

Chewing tobacco, put up in 
16-ounce plugs.

Chewing tobacco, put up in 
16-ounce plugs.

1,000 pounds.........
611 Tobacco, chew

ing.
Chewing tobacco, put up in 

16-ounce plugs.
Chewing tobacco, put up in 

16-ounce plugs.
1,000 pounds.........

612 Tobacco, che w- 
ing.

Chewing tobacco, put up in 
16-ounce plugs.

Chewing tobacco, put up in 
16-ounce plugs.

1, 000 pounds.........
613 Tobacco, smok

ing.
Granulated smoking tobac

co, put up in 1-pound bags.
Granulated smoking tobac

co, put up in 1-pound bags.
1, 000 pounds.........

614 Tobacco, smok
ing.

Granulated smoking tobac
co, putupin4-ounce pack
ages.

Granulated smoking tobac 
co, put up in 4-ounce pack
ages.

1, 000 pounds.........

TOOLS (NOT ELSEWHERE SPECIFIED).

Chisels........... Steel cold chisels, |x6 inches. 
2-pound steel hot chisels___

Steel cold chisels, gx6 inches.
2-pound steel hot chisels___
Engineers hammers, solid 

cast steel, 2 pounds each.

100Chisels...........
Hammers ___ Engineers’ hammers, solid 

cast steel, 2 pounds each.
12~dozen.................

Hammers........ Octagon ball-peen machin
ists’ hammers, solid cast 
steel, 1J pounds each.

Octagon ball-peen machin
ists’ hammers, solid cast 
steel, 1J pounds each.

12 dozen.................

Hammers........ Adz-eye nail hammers, 
solid cast steel, 1 pound 
each.

Adz-eye nail hammers, 
solid cast steel, 1 pound 
each.

12 dozen.................

Hammers........ Plain-eye nail hammers, 
solid cast steel, 15 ounces 
each.

Plain-eye nail hammers, 
solid cast steel, 15 ounces 
each.

12 dozen......... .

Hammers....... Plain -eye riveting hammers, 
solid cast steel, 9 ounces 
each.

Plain-eye riveting hammers, 
solid cast steel, 9 ounces 
each.

12 dozen.................

Hammers........ Quarrymen’s striking ham
mers, 8 pounds each.

Quarrymen’s striking ham
mers, 8 pounds each.

6...............................
Hammers....... Shoemakers’ hammers, solid 

cast steel, 13 ounces each.
Shoemakers’ hammers, solid 

cast steel, 13 ounces each.
12 dozen.................

ft Not including time for furnishing power.
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SUMMARY OF PRODUCTION RY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

TINW ARE.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1870 1896 9 8 3 8 3 10.0 1 12.5 $0. 5444 $0.2181 592
1840 1895 30 25 1 27 96 6 56.0 6. 0004 1.8711 593
1840 1895 15 14 1 13 24 2 20.0 1. 5000 .4116 594*
1870 1896 19 12 6 12 15 15.0 6 37.0 2.5375 .9100 595
1840 1895 • 20 22 1 22 72 10 29.0 4. 5001 1.6511 596

1840 1895 14 10 1 10 72 2 18.0 4. 5004 .4173 597
1873 1896 14 12 5 12 39 40.0 7 30.0 6. 8445 1.1764 598

1840 1895 33 25 1 25 72 8 31.0 4. 5001 1.7086 599

1860 1897 22 16 7 21 8 39.0 5 15.0 1.4109 .7387 600
1876 1896 24 22 5 18 45 10. 0 10 35.0 7.9945 1.5350 601

1895 17 13 1 13 9 36.0 1 58.5 1. 0000 .2797 602
1840 1895 31 22 1 23 96 7 9.0 6. 0003 1. 3589 603
1870 1896 21 18 6 16 46 15.0 10 55.0 7.9916 1. 6654 604

TOBACCO, CIGARS, AND CIGARETTES.

1880 1895 11 13 27 18 990 5.0 148 58.8 97.4496 11.4822 605

1895 1895 15 20 16 21 919 10.0 171 54.4 92.9875 23. 9536 606

1876 1895 8 16 6 31 582 10.0 70 8.6 96. 4458 8.1452 607

1895 1894 7 22 5 34 46 20.0 31 31.0 7. 0500 4.0923 608

1895 1895 2 2 2 1 28 34.2 a 3 34.3 2. 2000 b. 3572 609

1855 1895 7 55 32 668 304 30.0 141 2.4 23.2500 19. 3768 610

1886 1896 11 11 43 36 298 36.8 250 .2 34.2713 19.7922 611

1865 1896 8 12 28 21 236 0.5 191 40.0 34.1663 22. 4166 612

1865 1895 8 12 10 20 127 12.0 33 8.0 9. 0400 2. 7669 613

1865 1895 8 8 35 15 275 a 31 50.0 19. 3750 b 3. 7800 614

TOOLS (NOT ELSEWHERE SPECIFIED).

1870 1896 4 10 3 10 28 36. 0 7 20.0 6. 6350 1.8000 615
1895 1895 4 18 2 18 136 48.0 27 43.2 24. 3000 7. 3600 616
1860 1895 8 27 2 28 792 44 36.0 124.8000 9. 0771 617

1860 1895 9 31 2 33 720 49 4.8 118. 8000 13.4416 618

1860 1895 9 30 2 35 1,020 38 3.0 159. 6000 9. 6984 619

1860 1895 9 32 2 33 492 35 24.0 80. 4000 8.4276 620

1860 1895 8 27 2 28 432 36 24.0 69. 6000 6. 3171 621

1870 1895 8 11 7 10 21 15.0 3 43.7 4. 0638 .7304 622

1860 1895 7 33 2 34 480 36 50.4 78. 0000 7.3314 623

b Not including cost of furnishing power.
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

M ANUFACTURES—Continued.

TOOLS (NOT ELSEWHERE SPECIFIED)-Concluded.

Article produced or work accomplished.
Unit
mini

oer.

624
625

626

627
628

Name.
Description.

Hand. Machine.

Nail clippers.. 14-inch steel nail clippers...
Railroad picks, iron and cast 

steel, welded eyes, 7 
pounds each.

Screw-drivers, round steel 
blades, forged flat tangs 
and points, 6 inches long.

Steel-edged plated shovels..
Blacksmiths’ sledges, solid 

cast steel, 10 pounds each.

14-inch steel nail clippers...
Railroad picks, iron and cast 

steel, solid eyes, 7 pounds 
eaoh.

Screw-drivers, round steel 
blades, forged flat tangs 
and points, 6 inches long.

Steel-edged plated shovels..
Blacksmiths’ sledges, solid 

cast steel, 10 pounds each.

Screw-drivers

Quantity.

1 dozen pairs.......
1 gross....................

1' dozen

10 dozen 
12 dozen

TYPE FOUNDING.

629 T ypo............... Nonpareil roman-face type . Nonpareil roman-face type . 100 pounds............

UNDERWEAR, WOMEN’S.

630 Chemises........ Plain muslin chemises, em- Plain muslin chemises, em- 10 dozen....... .........
broidered bands and broidered bands and
sleeves. sleeves.

631 Drawers......... Plain muslin drawers, 5 Plain muslin drawers, 5 10 dozen pairs.......
tucks. tucks.

632 Underskirts .. Plain muslin underskirts, 5 Plain muslin underskirts, 5 10 dozen.................
tucks, hemmed bottoms. tucks, hemmed bottoms.

W A LL  PAPER.

633 Printing wall Printing hand-border paper, Printing hand-border paper, 
12 colors.

Printing wall paper, 12 col
ors.

634
paper.

Printing wall
12 colors.

Printing wall paper, 12 col-
paper. ora.

WIREW ORK.

635

636

Furniture
springs.

Window
guards.

Knotted spiral furniture 
springs.

Window guard, No. 10 wire, 
4 square feet.

Knotted spiral furniture 
springs.

Window guard, No. 10 wire, 
4 square feet.

100 pounds.............

1...............................

WOOD, TURNED.

637 Curtain poles. Hard-wood curtain poles, 
5 feet x 1$ inches.

Hard-wood curtain poles, 
5 feet x 1§ inches.

240...........................
638 Hammer han

dles.
Hickory hammer handles, 

18 inches long.
Hickory hammer handles, 

18 inches long.
100............................

639 Handspikes .. Hickory handspikes, 44 feet 
long.'

Hickory handspikes, 4| feet 
long.

100...........................
640 Hoe handles .. Ash hoe handles, 44 feet 

long.
Ash hoe handles, 4J feet 

long.
1 dozen ..................

641 Oars................ Spruce oars, 7 feet long....... Spruce oars, 7 feet long........ 10 pairs...................

a Not including time for furnishing power.
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Continued.

TOOLS (NOT ELSEWHERE SPECIFIED)—Concluded.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1896 1896 10 17 2 17 99 19 12.0 $21.6750 $4.2700 624
1876 1895 5 26 2 26 528 58 16.0 96.1200 11. 4194 625

1893 1895 5 12 2 10 4 20.0 1 5.6 .5583 .1479 626

1860 1896 29 32 35 44 143 56.4 95 30.0 17. 4284 15.7352 627
1840 1895 6 14 2 14 1,584 50 6.9 284. 4000 13.3373 628

TYPE FOUNDING.

1840 1895 7 3 7 3 200 17 24.0 20.9000 6.0908 629

UNDERWEAR, WOMEN’S *

1860 1895 10 16 1 215 440 58.0 99 49.0 26.4580 12.8089 630

1860 1895 8 15 1 150 327 55.0 66 34.8 19.6750 8.4781 631

1860 1895 6 15 1 153 506 20.0 78 25.6 30. 3800 10.1673 632

W ALL PAPER.

1896

1896

1896

1896

3 2 6 250 54.0 43.7500 . 1283

3 2 6 240 54.0
*-

42.0000 .1384

WIRE WORK.

1880 1896 4 5 4 5 7 1 46.5

1850 1896 5 7 1 6 6 15.0 1 23.2

WOOD, TURNED.

1855 1896 5 5 2 4 1,100 «3 30.0 186. 5000 .8676 637

1870 1895 2 5 i 5 66 40.0 2 16. 6666 .4050 638

1856 1896 3 4 i 3 100 12 30.0 18.1818 2.4721 639

1836 1895 6 6 3 5 9 35.0 48.0 .8091 .1215 640

1850 1895 9 7 3 5 42 4 6.0 5.2501 1.0529 641
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d. 

MANUFACTURES—Concluded.

MISCELLANEOUS.

Article produced or work accomplished.

num
ber.

Description.
Name.

Hand. Machine.
Quantity.

642 Book covers .. Paper book covers, 7Jx5 
inches.

Paper book covers, 7|x5 
inches.

100,000.....................
643 Canceling

postage
stamps.

Canceling postage stamps 
on letters.

Canceling postage stamps 
on letters.

1,000 ........................

644 Copying
printed
matter.

Copying statute law from 
book.

Copying statute law from 
book.

1,000 words...........

645 Druggists’
preparations

5-grain Dover’s powder tab
lets.

5-grain Dover’s powder tab
lets.

100,000....................
646 Lettering

signs.
Writing sheet-iron signs, 

36x48 inches, 34 letters, 
average height 5,J inches.

Printing sheet-iron signs, 
36x48 inches, 34 letters, 
average height 5b inches.

100............................

647 Lining straw- 
board.

Lining with paper 26x38- 
inch sheets strawboard.

Lining with paper 26x38- 
incli sheets strawboard.

1,000 sheets...........
648 Lining straw- 

board.
Lining with paper 26x38- 

inch sheets strawboard.
Lining with paper 26x38- 

inch sheets strawboard.
1,000 sheets...........

649 Mitering rules Mitering nonpareil brass 
rules. %

Mitering nonpareil brass 
rules.

1 set (4)..................
650 Playing cards. Standard playing cards....... Standard playing cards.......
651 Shoe laces___ Leather shoe laces................. 10,000652 Stone break

ing.
Breaking limestone to 2-inch 
ring size.

Breaking limestone to 2-inch 
ring size.

100 cubic yards___
653 Tackle blocks. 6-inch ash tackle blocks___ 6-inch ash tackle blocks___ 100............................

MINING.

Coal................. Bituminous coal....................
I Coal................. Bituminous coal....................
1

QUARRYING.

Drilling gran
ite.

Drilling rock . 

Granite...........

Drilling 2i-ineh holes 1J 
feet deep in granite rock. 

Drilling 2-inch hole 12 feet 
deep in hard blue rock. 

Granite.....................................

Drilling 2J-inch holes 1̂  
feet deep in granite rock. 

Drilling 2-inch hole 12 feet 
deep in hard blue rock.

Granite........... Granite.....................................
Granite........... Granite..................................... 100 cubic feet........Limestone___
Marble...........

Limestone...............................
216 cubic feet (3 

blocks).Red rock........ Red rock................................

TRANSPORTATION, ETC.

664

665

667
668

Loading ba
con.

Loading grain.

Loading grav
el.

Loading ore .. 
Loading tim

ber.

Transferring bacon from 
dock to steamship.

Transferring wheat from 
storage bins to steamship.

Loading loose gravel on 
cars.

Loading iron ore on cars___
Loading yellow pine timber 

on barge.

Transferring bacon from 
dock to steamship.

Transferring wheat from 
storage elevators to 
steamship.

Loading loose gravel on 
cars.

Loading iron ore on cars___
Loading yellow pine timber 

on barge.

100 boxes (g)____

1.000 bushels.........

100 cubic yards . . .

100 tons..................
5.000 feet (15 

pieces).
a. Not including time for furnishing power. cNot reported.
b Not including cost ot furnishing power. d Animals were also employed.
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Cont’d.

M ANUFACTURES—Concluded.

MISCELLANEOUS.

Tear of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost. Unit

num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1885 1895 2 4 2 4 50 55.0 9 12.0 $15.1146 $2. 2050 642

1890 1896 2 3 12 7 24.0 «14.0 . 1600 b . 0933 643

1897 1897 1 1 1 1 1 14.8 19.5 (c) (0 644

1860 1895 4 12 4 20 1,004 47 10.0 100.4000 5. 4999 645

1864 1896 1 2 1 5 400 ti2 200. 0000 .4200 646

1885 1895 1 4 1 5 11 1 27.8 2. 2000 .3004 647

1885 1897 1 2 1 2 11 «3 20.0 2.2000 .6250 648

1856 1896 1 2 1 1 1 «9. 4 . 1667 b . 0548 649

1857 1896 10 14 80 199 319 26.5 141 49.8 28.8191 17.9978 650
1895 1895 9 7 10 9 133 30.0 50 15.5500 6.5500 651
1890 1896 1 1 130 2 650 10 75. 0000 1.7000 652

1856 1896 8 13 1 3 558 20.0 16 15.0 101. 5151 3.2497 653

MINING.

: 1895 1897 11 13 d93 (7 60 «387
1891 1897 13 15 d 42 (7 32 «342

e 191 /71.2154 /  42. 3000 654
«188 36.0 /  77.6084 /43 . 4003 655

QUARRYING.

1897 1897 3 4 5 4 89 10.5 14 49.7 18.3834 3.5792 656

1896 1896 l 3 3 3 30 1 22.0 3. 7500 .3550 657

1890
1895

1896 504 131 102.6000 27. 8613 658
1896 6 11 8 36 11.7 h 49.0 7. 0877 2. 3771 659

1870 1894 7 7 (743 36 e 166 40. 0 101 15. 4 /27. 0834 23.5173 660
1806 1897 3 7 (76 16 «11 31.7 8 4.0 /  2. 5038 1. 7748 661
1876 1896 7 9 d 38 16 «400 42.0 78 15.0 /  72. 8028 12. 8388 662

1896 1896 3 4 4 6 51 20.0 20 11.1665 4. 5000 663

TRANSPORTATION, ETC.

1859 1896 9 8 27 151 48 20.0 33 30.0 14.8333 9.6500 664

1853 1896 10 31 36 37 8 56.0 6. 4500 2. 5067 665

1881 1896 1 1. 50 4 25.2 6. 2500 .8852 666

1891
1860

1896
1896

1
3

3 10 200
8

2 51.3 40. 0000 .5538 667
2 1.3000 .5250 668

*

«Not including time of animals. it 400 to 700 pounds each.
/N o t including cost of labor of animals.,
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Conc’d. 

TRANSPORTATION, ETC.—Concluded.

Unit
num-

Article produced or work accomplished. •

Name.
Description.

Hand. Machine.
Quantity.

669 Repairing: Repairing dirt road...............

670
roads.

Unloading Transferring coal from ca- Transferring coal from ca- 100 tons...................

671

coal.

Unloading

nal boat to bins 400 feet 
distant.

Transferring cotton from

nal boat to bins 400 feet 
distant.

Transferring cotton from
672

cotton.
Unloading

sailing vessel to dock. 
Transferring wheat from

steamship to dock. 
Transferring wheat from 1,000 bushels.........grain. canal boat to storage bins. canal boat to storage bins.

a Animals were also employed. b Not including time of animals.
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SUMMARY OF PRODUCTION BY HAND AND MACHINE METHODS—Conc’d. 

TRANSPORTATION, E T C —Concluded.

Year of pro
duction.

Different
operations
performed.

Different
workmen
employed.

Time worked.
Labor cost.

Unit
num
ber.

Hand. Machine.

Hand. Ma
chine. Hand. Ma

chine. Hand. Ma
chine. Hours. Min

utes. Hours. Min
utes. Hand. Machine.

1896 1 1 80 800 620 ccocX =6 w 5 — o 669

1896 5 4 12 10 120 10 19.5000 2. 5000 670

1860 1896 7 8 24 151 120 37 45.0 24.5000 9.5750 671

1853 1896 6 10 22 22 33 20.0 5 6.0000 1.3750 672

c Not including cost of labor of animals.
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ANALYSIS OF TABLES.
The discussion and comparison of the operations shown under hand 

and machine production which follow are based mainly on the details 
shown in the general table, forming Volume II of this report, and for 
this reason it should be carefully studied in connection herewith. In 
order to shorten the work and at the same time afford a wider field for 
comparison, wherever it has been found possible units of similar name 
and character and in which the methods of production are practically 
identical have been considered in groups in this analysis. In compar
ing the figures given for similar operations in such groups, it should 
be borne in mind that differences in the capacities of the machines 
used, differences in the perfection of hand implements, differences in 
the skill of hand workmen, differences in the character and condition 
of the material used, and the more or less systematic classification and 
application of labor all contribute to differences in the time required for 
the various operations necessary for the completion of the unit. Under 
conditions entirely alike such differences in the time required for 
similar operations would be inconsistent and indicative of serious 
error, but when it is considered that one orhnore of the differences 
above enumerated may be operative in each case differences in the 
time required are neither unreasonable nor irreconcilable.

AGRICULTURE.

This industry is represented by 27 units, described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Hand. Machine.

1 Apple trees. Apple trees, 32 months from Apple trees, 32 months from
2 Apple trees.

grafts.
Apple trees, 32 months from

grafts.
Apple trees, 32 months from

3 Barley.........
grafts.

Barley..........................................
grafts.

4 Beets...........
5 Broom corn. Broom corn.................................
6 Carrots....... Long orange carrots.................
7 Carrots....... Long orange carrots.................
8 Corn............. Yellow corn, shelled; stalks, 

husks, and blades cut into 
fodder.

Yellow com, husked; stalks 
left in field.

Seed cotton.................................

Yellow corn, shelled; stalks,

9 Corn.............
husks, and blades cut into 
fodder.

Yellow corn, husked; stalks
10 Cotton.........

left in field.

11 R a y ............. Harvesting and baling tim- Harvesting and baling tim-
12
13

H a y.............
Oats.............

othy hay.
Harvesting timothy hay.........
Oats........................; ....................

othy hay.
Harvesting timothy hay.........

14 Onions.........
15 Pease...........
16 Potatoes___ Potatoes.......................................
17 Rice............. Rough rice...................................
18 R y e ............. Rye...............................................
19 Strawberries Strawberries..............................
20 Sugarcane.. Sugar cane...................................
21 Sweet pota- Sweet potatoes............................

22
toes.

Tobacco___ Leaf tobacco...............................
23
24

Tobacco___ Spanish seed leaf tobacco....... Spanish seed leaf tobacco.......
Tomatoes... Tomatoes...................................

25 Turnips___ Turnips...............................
26 Wheat......... Wheat...................................
27 Wheat......... Wheat..........................

__

Quantity.

10.000 (1 acre)

10.000 (1 acre)

30 bus. (1 acre) 
300 bus. (1 acre) 
1 ton (3 acres)
30 tons (1 acre) 
30 tons (1 acre) 
40 bus. (1 acre)

40 bus. (1 acre)

1 acre(a)
1 ton (1 acre)

1 ton (1 acre)
40 bus. (1 acre) 
250 bus. (I acre) 
20 bus. (1 acre) 
220 bus. (1 acre) 
2,640 lbs. (1 acre) 
25 bus. (1 acre)
4.000 qts. (1 acre) 
20 tons ( t acre) 
105 bus. (1 acre)

1 acre (6)
1,500 lbs. (1 acre) 
150 bus. (I acre) 
350 bus. (1 acre) 
20 bus. (1 acre)
20 bus. (I acre)

«Hand, 750 pounds; machine, 1,000 pounds. b Hand, 1,200 pounds; machine, 1,250 pounds.
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CHAPTER I.— INTRODUCTION AND ANALYSIS. 81
An examination of that portion of the general or detailed table which 

relates to this industry shows so considerable a variation in the methods 
of culture and harvesting employed in the various crops that it seems 
desirable to arrange the different units in several groups for the pur
pose of comparing the operations under the two methods of production. 
Certain preliminary operations, however, such as breaking ground, 
pulverizing topsoil, and smoothing or leveling ground, are found in all 
the units here presented with the exception of units 11 and 12, hay 
harvesting, in which the first operation is that of mowing, and of unit 
13, oats, in which the seed was sown on soil sufficiently open from the 
previous season’s cultivation. In units 3 and 27, under the modern 
method, these preparatory operations are combined with that of seed
ing, and these units will therefore be considered separately. In the 
operation of breaking ground, the implement used varied from the 
wooden plow in units 10 and 22 to the gang plow in units 5, 8, 9, and 
26. In the greater number of instances the ordinary steel plow was 
used under both methods, the differences of time being occasioned by 
minor improvements in the plow, by varying conditions of the soil, and 
by the change in some instances from ox to horse power. In unit 5, 
3 acres of ground were broken; in units 19, 21, and 24 the ground was 
plowed twice under both methods, while in unit 23 it was plowed twice 
under the primitive method. In unit 20 the time reported for breaking 
ground, 22 hours under the earlier and 11 hours under the later method, 
is very long, even when it is noticed that 2 men were required for 1 
plow and that the time given represents the aggregate time for both 
workmen. This is especially true for the earlier period, where it would 
appear from the time required that the ground must have been plowed 
twice, although this is not stated in the data furnished the Department. 
In unit 10 the ground was bedded instead of being broken, and but 1 
horse was used, the time being practically the same under both meth
ods— 8 hours and 48 minutes under the earlier and 8 hours under the later 
method. The modern gang plows required 2 hours and 13.3 minutes for 
1 acre in unit 5; 2 hours in units 8 and 9, and 1 hour in unit 26. In 
the last unit the use of a 10-disk gang plow drawn by 12 horses and 
cutting 80 inches is reported, this being the most improved implement 
found in these units with the exception of the combined plow and seeder 
in units 3 and 27. The time required for plowing 1 acre, omitting the 
above exceptional instances, varied, under the primitive method, from 
5 hours to 8 hours, and, under the modern method, from 5 hours to 7 
hours and 42 minutes where 2 horses were used and from 3 hours and 
4.6 minutes to 6 hours and 40 minutes where 3 horses were used. In 
several of the units the time was the same under both methods. The 
greatest relative gain in time is in unit 26—1 hour being required 
under the later as against 6 hours and 40 minutes under the earlier 
method. As will be seen, the comparison is here made between the 
work of the modern 10-disk gang plow drawn by 12 horses and the 

7405—Y ol. 1— 6
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82 REPORT OF THE COMMISSIONER OF LABOR.

ordinary steel plow drawn by 2 oxen. Unit 19 shows that 6 hours and 
40 minutes were required under the earlier as against 3 hours and 4.6 
minutes under the later method. This is the greatest gain where an 
ordinary plow was used under both methods; 3 horses were used, how
ever, under the later method instead of 2, as under the earlier. The 10 
hours required under the earlier method in units 15 and 18, where the 
ordinary steel plow drawn by 2 oxen was used, were reduced to 6 hours 
and 40 minutes in unit 15 and 5 hours in unit 18 under the later method, 
where a similar plow drawn by horses was used.

The detailed table does not afford satisfactory data as to the time 
required for pulverizing topsoil, as there was much difference in the 
nature of the soils, the crops to be put in, the varying practices of 
farmers, etc. Then, too, the number of times that the ground was gone 
over with the harrow varied from 1 to 8, and the implement used varied 
from a brush cut from a tree top and drawn by oxen to the latest 
improved harrow (disk, spading, or cutaway) covering a breadth of 16 
feet or more, and drawn by 3 or 4, and in one instance, unit 26, by 8, 
horses. The time required for harrowing 1 acre with this latter imple
ment was 12 minutes as against 2 hours and 30 minutes required by 
the use of the more primitive implement—a ratio of 12J to 1 in favor 
of the modern implement. The time required for this operation in unit 
16 was 30 minutes under the modern as against 3 hours and 20 minutes, 
or six and two-thirds times as long, required under the primitive 
method. These two units show the greatest gains in the operation of 
pulverizing topsoil. In unit 19 the ground is reported as having been 
harrowed 8 times, which would show 2 hours and 30 minutes under the 
earlier method and 24 minutes under the later method as the time for 
harrowing 1 acre once. In about one-lialf the units there is no sepa
rate operation of leveling the ground by the use of the roller or drag, 
this work being practically done during the operation of pulverizing 
by the use of a harrow. The same general remarks apply here as in the 
preceding operation, and comparisons are similarly uncertain. The 
best result seems to be shown in unit 23, where the operation required 
37.8 minutes under the modern method as against 1 hour and 15 min
utes, or nearly twice as long, under the more primitive method, and in 
unit 15, where it required 50 minutes under the modern as against 1 
hour and 40 minutes under the earlier method. In unit 2 the time 
reported is 3 hours and 20 minutes under the later method as against 
1 hour and 40 minutes under the earlier. The tool used under the later 
method was a patent pulverizing drag, which worked more slowly but 
presumably more efficiently than the implement used under the earlier 
method.

One other operation that is common to most of the units is that of 
hauling the product to the storehouse, granary, or barn. The time for 
this operation varied with the bulk of the product hauled, and some
what also between units of the same kind. These differences, as well
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as the comparisons between the hand and machine methods, are not 
usually illustrative of an improvement in method or in machinery, 
but are rather due to the quantity of material hauled and the varying 
distances of the fields from the places to which the crop was taken. 
For these reasons reference to the comparative time of these operations 
is omitted. Exceptional operations occur in a few instances, occasioned 
by the quality of the soil or mode of farming, but these are so few and 
so easily noted by an inspection of the detailed table that attention 
will be called to them in the briefest manner. Subsoiling ground was 
done under the modern method in unit 2 and required 6 hours and 40 
minutes. Fertilizing ground in unit 24 required 50 hours under the 
earlier method, and was done by using the wagon and shovel, while 
under the later method but 1 hour was required by the use of the drill. 
These two operations are not strictly comparable, however, as the 
former was evidently the application of barnyard manure, while in the 
latter case a commercial fertilizer was used. The number of men 
employed varies in the different units, but this does not indicate a cor
responding division of labor, but only that reports were obtained from 
larger establishments in some instances than in others. Where 
thrashers, etc., were used larger forces were needed than where one or 
two men did all the work by hand.

It now remains to consider the various operations of planting, culti
vating, and harvesting. The operations differ so widely in the units 
presented that it is thought best to treat the various products separately 
with the exception of two groups, one consisting of small grains, com
prising units 3, 13, 17, 18, 26, and 27, and the other of root crops, 
comprising units 4, 6, 7,14, and 25. The products which will be con
sidered separately are as follows: Apple trees, units 1 and 2; broom 
corn, unit 5; corn, units 8 and 9; cotton, unit 10; hay, units 11 and 12; 
pease, unit 15; potatoes, units 16 and 21 ; strawberries, unit 19; sugar 
cane, unit 20; tobacco, units 22 and 23; tomatoes, unit 24.

A p p l e  T r e e s .—The first operation subsequent to the preparation 
of the ground, previously discussed, is that of marking rows. A t the 
earlier date, 1870 in unit 1 and 1869 in unit 2, this work was done by 
hand, with a line and sticks, and it required 5 hours in unit 1 and 6 
hours and 40 minutes in unit 2 to mark 1 acre of ground for 10,000 
grafts. The work was still performed by hand in 1893 in unit 1, 
although the substitution of the line and roller had effected a reduction 
of the time to 2 hours. A  greater reduction appears in unit 2, which 
shows in the same year the use of tree markers drawn by horses, accom
plishing this work in 1 hour and 40 minutes, or one-fourth the time re
quired under the band method. Hauling the grafts to the field required 
24 minutes under both methods. Grafts were distributed by hand in 
each instance, but under the later method in unit 2 they remained in the 
baskets until taken out by the planters. In the other cases the grafts 
were dropped near the place of planting, which operation required 20
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hours under both methods in unit 1 and 16 hours and 40 minutes under 
the earlier method in unit 2. The distribution of baskets under the 
later method in unit 2 required 6 hours and 40 minutes. In the opera
tion of planting, dibbles were used in three instances, requiring 66 
hours and 40 minutes under each method in unit 1 and 100 hours under 
the earlier method in unit 2. Under the later method in unit 2 trench
ing plows instead of dibbles were used, and the time required for 
planting grafts, including the time for making trenches, was 76 hours 
and 40 minutes, a considerable gain in time over the earlier method. 
The operation of cultivating was done partly by horse cultivators and 
partly by hand hoes. Cultivating with horses required 66 hours and 
40 minutes under the earlier method in unit 2 and 50 hours in each 
other instance, while the hoeing uniformly required 480 hours in both 
units and under both methods. Pruning and heading and removing 
sprouts required the grafts to be gone over three times, twice with 
knives and once with gloves, by which the tender sprouts were removed 
before wood was formed. The time was differently apportioned among 
the three operations on the two units, the first pruning and heading 
requiring but 40 hours in unit 1 under each method, while it required 80 
hours under each method in unit 2. Glove pruning required 40 hours 
and the final pruning 60 hours in unit 1 under each method, while 20 
hours and 30 hours were required for these two operations, respectively, 
under each method in unit 2. The totals of these operations are the 
same under both methods in each unit, and as between the two units 
differ by but 10 hours, being 140 hours in unit 1 and 130 hours in unit 2. 
The next operation, that of digging trees, is the only one that shows any 
marked advantage arising from the introduction of improved machinery 
in this crop. Spades were used under the earlier method, requiring 375 
hours in unit 1 and 333 hours and 20 minutes in unit 2. Under the later 
method the trees must be pulled after the use of the tree digger drawn 
by horses, so that the time of these two operations should be combined 
in order to make a just comparison. This aggregate iu unit 1 amounted 
to 34 hours and in unit 2 to 25 hours, the machine reducing the time to 
about one-eleventh and one-thirteenth of the time required by hand in 
the respective units. The remaining operations of sorting, tying, and 
packing show no difference in methods, being performed by hand 
throughout, although it may be noted that sorting and tying required 
but 12 hours and 30 minutes each in unit 2 as against 20 hours each in 
unit 1. Such differences, however, imply little if anything more than 
a difference in skill or in the manner of accomplishing the same results.

Sm a l l  G r a i n s .—Units 3, barley; 13, oats; 17, rice; 18, rye, and 
26 and 27, wheat, may be grouped under this head and be considered 
together as to a number of operations. In seeding, a sack was the 
tool or implement used in all these units under the earlier method, the 
seed being sown broadcast and covered by the use of a brush, drag, or 
harrow. The time for sowing the seed was quite uniform, being, under
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the primitive method, 1 hour and 25 minutes in units 3, 13, and 27$ 1 
hour and 22.5 minutes in unit 17; 1 hour and 15 minutes in unit 26, and 
1 hour in unit 18. Under the modern method a broadcast seeder was 
used in units 13 and 26, the sowing being done in 20 minutes and 15 
minutes, respectively, or in about one-fourth and one-fifth of the time 
required by hand, as just shown. The subsequent harrowing to cover 
the seed occupied 50 minutes and 12 minutes, respectively, in these 
units as against 2 hours and 50 minutes and 2 hours and 30 minutes 
under the earlier method. In unit 17 the seed was sown and covered 
at one operation in 55 minutes as against a total of 3 hours and 12.5 
minutes required for the work done in two operations under the more 
primitive method. The same conditions were found in unit 18 as in 
unit 17, the time being 1 hour under the modern and 2 hours and 40 
minutes under the primitive method. The greatest advance in these 
units is to be seen in those numbered 3 and 27, where, under the 
machine method, a combined gang plow, seeder, and harrow broke the 
ground, sowed and covered the seed, and pulverized the topsoil at one 
operation. This was accomplished in unit 3 in 10.9 minutes, the power 
being a traction engine requiring the attention of two men, making the 
aggregate time 21.8 minutes. In unit 27 the same work was done in 
15 minutes, the aggregate time for the engineer and fireman necessary 
to run the machine being 30 minutes. Strictly speaking, the time of 
the water hauler should be added, as he was necessary for the opera
tion of the machines used. Adding this time and comparing it with 
the total time required for the operations done separately by the primi
tive method, the time was 32.7 minutes under the modern as against 
10 hours and 55 minutes under the primitive method in unit 3, and 45 
minutes as against 10 hours and 55 minutes in unit 27, a reduction to 
about one-twentieth and one-fifteenth the time required under the hand 
method in the respective units. This great saving is accounted for by 
the fact that the implement used under the modern method was a 
6-gang plow, each gang having 4 plows, each plow cutting 10 inches— 
total 240 inches—with a seeder and harrow attached to each gang, and 
all operated by a traction engine. This would seem to mark the limit of 
progress in this direction, and such machinery is obviously o f profitable 
use only in a level country where farming is conducted on a large scale.

The operation of harvesting was uniformly accomplished by the use 
of a sickle under the earlier method, the cutting and binding being 
done by hand. Comparisons can not be made in all of the units, as the 
operations vary so much under the modern method. Three units show 
the use of self-binders and three the use of the combined reapers and 
thrashers which do away with the operations of binding and shocking 
the grain. In unit 13 the use of the self-binder reduced the time for 
cutting, binding, and shocking under the modern method to 2 hours as 
against 16 hours and 40 minutes under the primitive, these operations 
under the primitive method requiring more than eight times as long as
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under tlie modern. In unit 17 the saving was still greater, the cutting 
and binding being done in 55 minutes under the modern as against 33 
hours, or thirty-six times as long, under the primitive method by the 
use of sickles, no shocking being reported. The grain was shocked in 
unit 18, but the operation is kept separate, so that a comparison can 
be made as to the different operations. The cutting and binding 
required 1 hour with the self-binder, and 11 hours and 33.8 minutes 
with sickles, while the shocking required 2 hours under each method. 
The more complex machines reported in units 3, 26, and 27 were pro
pelled by steam in units 3 and 27, and by 20 horses in unit 26. Here 
the grain was reaped, thrashed, and sacked in one continuous operation. 
In unit 3 the operations necessary to do this work under the earlier 
method required 48 hours and 40 minutes, while under the later method 
the time required by the machine was 7.5 minutes, 7 men being em
ployed, making the total time 52.5 minutes; including the time of the 
two water haulers, for the same reasons as noted in discussing the com
bined plow and seeder, the total time under the machine method was 
1 hour and 7.5 minutes, or about one-forty-third the time required when 
sickles and Hails were used. In unit 27 the totals are 49 hours and 20 
minutes under the earlier method and 1 hour and 21 minutes under the 
later. The totals in unit 26 show the best proportionate results from 
the use of the combined reaper and thrasher, being 46 hours and 40 
minutes under the earlier and 1 hour under the later method. The 
time for binding and shocking grain and stacking straw is included in 
the time for the hand methods given above (units 3, 26, and 27), which 
operations were not necessary under the machine method.

Thrashing is reported as a separate operation in units 13, 17, and 18. 
In units 13 and 18 the work was done under the earlier method entirely 
by hand, the flail, pitchfork, shovel, and winnowing sheet being the 
tools used, while in unit 17 a horse power thrasher was used in 1870. 
This thrasher took 13 hours and 17.5 minutes to do the work done by 
the steam thrasher in 2 hours and 37.5 minutes. In unit 13, under the 
hand method, the thrashing required 41 hours and 5 minutes as 
against 1 hour and 16.8 minutes, the time required by the use of the 
modern thrasher (including the time charged to hauling water)—a ratio 
of more than 32 to 1 in favor of the machine. In unit 18, the time 
required under the earlier and later methods, respectively, was 26 hours 
and 45.1 minutes and 7 hours. This disproportionately long time 
required (7 hours) is explained in part by the fact that the length of 
the rye straw made the work much slower than with other grains, and 
in part by the fact that the rye being thrashed from the barn mow, more 
men were necessary than if it had been thrashed from wagons. The 
actual running time of the thrasher in this case was 30 minutes.

This group presents a comparison of extremes, the appliances being 
entirely changed throughout in some of the units, showing a more com
plete supplanting of hand by machine labor than can be found, per-
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haps, in any other line of agriculture. These changes have taken place 
in the past 65 years, as indicated by the dates given in these units, 
though in fact most of them have occurred in a much shorter period. 
In units 3 and 27 the number of operations is practically reduced to 
two, and it is in these units that the greatest aggregate saving was 
effected, the total time in unit 3 being 63 hours and 35 minutes under 
the earlier and 2 hours and 42.8 minutes under the later method—a 
ratio of more than 23 to 1 in favor of the modern method; while in unit 
27 the respective totals are 64 hours and 15 minutes and 2 hours and 
58.2 minutes—a ratio of nearly 22 to 1 . These results are the best 
shown in this industry.

R o o t  C r o p s .—Units 4, beets; 6 and 7, carrots; 14, onions, and 25, 
turnips, are included under this head. In this group the seed was 
planted under the earlier method, in furrows made by hoes, either 
with no other tool than the sack in which the seed was carried or by 
the use of a bottle from which the seed was shaken or poured through 
a hole in the cork, covering the seed being a separate operation in 
which the hoe was used. This triple operation required 60 hours in 
units 4, 7, and 14, and 40 hours in units 6 and 25. In the last two units 
the furrowing, planting, and covering was done by a hand drill in 5 
hours under the later method—the ratio being 8 to 1 in favor of the 
machine method. The best results were obtained, however, in units 4, 
7, and 14, where the work was done by a horse drill in 1 hour and 15 
minutes, or in one-forty-eiglith the time required by hand. Cultivation 
was a hand process throughout, but the tools in use under the modern 
method were a great improvement over those in use under the earlier 
method, and a consequent saving of one-half or more of the time 
required at the earlier period was accomplished. The aggregate time 
required for cultivation was 280 hours at the earlier period in units 
4, 7, and 14 as against 105 hours for the first two and 140 hours for the 
last unit at the later period. It is on units 4 and 7 that the best results 
are shown. In units 6 and 25 the time was 240 hours at the earlier 
period as against 120 hours at the later in each instance.

The simplest and most laborious methods of harvesting were used in 
every instance in this group. In unit 6 carrots were dug with forks, 
and in unit 7 the dirt was thrown from one side of the row with a plow. 
These are the only instances of the use of any other tool than a knife, 
the roots being pulled from the earth by their tops. The time required 
was 75 hours in units 4 and 7, 80 hours in unit 6, 70 hours under the 
earlier and 62 hours and 36 minutes under the later method in unit 14, 
and 93 hours and 30 minutes in unit 25, being the same under both 
methods except in unit 14. Hauling has been previously discussed. 
The greatest aggregate gain is shown in unit 4, where the ratio is 
about 2 to 1 in favor of the machine method.

B r o o m  C o r n .—The planting for this unit under the earlier method 
involved furrowing the ground and dropping and covering the seed,
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the three operations requiring 41 hours and 15 minutes, while under 
the later method a drill produced the same result at one operation in 1 
hour and 52.5 minutes—a ratio of 22 to 1 in favor of the later method. 
Cultivation was done with a 1-horse plow and hoes in I860 in 225 hours, 
and in 1895 in 11 hours and 15 minutes, or in one-twentieth the time, 
with a 2-horse cultivator. Breaking stalks and cutting, laying, and 
straightening brush are hand operations exactly similar under both 
methods, but the time reported is very different, the aggregate for the 
four operations being 300 hours at the earlier date and but 100 hours at 
the later. It is stated that much less pains is now taken in breaking 
the stalks over, the object being simply to break the brush down at a 
convenient height, while formerly it was intended to make the break at 
a uniform distance from the brush. This change accounts for the dif
ference of time in cutting, 160 hours as against GO hours, as well as the 
reduction in the time for breaking from 120 hours to 30 hours. The 
operation of removing seed by hand hackles required 200 hours, while 
a steam seeder accomplished the result in 2 hours, or a total time of 10 
hours, 5 men being employed in the running of this machine. Baling 
by horse power required 7 hours and 5 minutes and by hand 12 hours. 
A t the later date the cleaned brush was laid on drying shelves, requir
ing 4 hours, which was not done at the earlier date. The aggregate time 
at the earlier date is almost five times that at the later, the figures 
being 842 hours and 45 minutes under the primitive and 168 hours and 
28.1 minutes under the modern method.

C o r n .—Units 8 and 9 are for the culture of corn. These two units 
differ only in the method of harvesting; in unit 8 the corn was shelled 
and the stalks, husks, and blades reduced to fodder, while in unit 9 the 
corn was husked only, the stalks being left standing in the field. Plant
ing in this unit, as in most others under this industry, required three 
operations at the earlier period—marking the rows, and dropping and 
covering the seed—all of which were done at one operation by the 
planter at the later period. This work required an aggregate of 6 hours 
and 47.3 minutes in unit 8 and G hours and 15 minutes in unit 9 under 
the earlier and 40 minutes and 37.5 minutes, respectively, under the 
later method. The displacement of the 1-horse plow by the 2-horse 
cultivator reduced the time of cultivation from 10 hours to 5 hours in 
each unit. Harvesting in unit 9 involved no change of implement and 
was combined in time with the hauling, so that no importance attaches 
to the difference in the time reported. In unit 8 machinery had been 
introduced to such a degree as to effect a considerable, and in some 
operations a large, saving in time at each step. To cut and shock the 
corn under the earlier method by the use of knives required 5 hours, 
while by the use of the self-binding harvester but 3 hours and 45 minutes 
were required. Husking by hand required 13 hours and 20 minutes and 
cutting up stalks for fodder by hand power consumed GO hours, or a 
total of 73 hours and 20 minutes for the two operations, while this work
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was done at one operation by steam power under the machine method 
in an aggregate of 3 hours and 20 minutes, or in one-twenty-second of 
the time required under the hand. To shell the corn by hand required 
66 hours and 40 minutes, while but 36 minutes were required by the 
machine. Including 6 minutes, the time of the water hauler, as hereto
fore done, it is seen that a total of 42 minutes were required by machine 
as against 66 hours and 40 minutes by hand, or more than ninety-ñve 
times as long for the hand as for the machine operation. The greatest 
saving in total time is shown in unit 8, the ratio in favor of the modern 
method being nearly 7 to 1. The relative difference between this unit 
and unit 9 is due to the different methods of harvesting.

C o t t o n .—Unit 10 shows changes in the mode of planting and of 
cultivating along the same lines as have been previously noticed, the 
planter doing in 1 hour and 30 minutes the work which required 8 hours 
and 48 minutes, or nearly six times as long, under the earlier method. 
Cultivating is shown in four operations under the earlier and five under 
the later method, the aggregates being 60 hours and 12 hours and 51 
minutes, respectively, or four and two-tliirds times as long being 
required under the earlier than under the later method. It is said 
that no satisfactory cotton picker has yet been devised, and the con
siderable difference between the two sides for this operation is not 
accounted for.

H a y .— These units, 11 and 12, involve only the operations of har
vesting and baling or stowing the hay in the mow, and show the sub
stitution of machinery for hand labor throughout. Thus, mowing 
grass with scythes required 7 hours and 20 minutes in each unit and 
1 hour and 6 minutes with the mower, or about one-seventli the time. 
Tedding with pitchforks required 3 hours and 40 minutes, while with 
horse tedders 33 minutes were required, or about one-seventh the 
time. In unit 11 under the later method the hay was raked to the 
stack by the use of a gatherer, where a stacker operated by horse 
power stacked it, the two operations being done in 2 hours and 45 min
utes. This work is nearly comparable to the raking and cocking by 
hand and hauling hay to barn, occupying in all 9 hours and 10 minutes. 
Baling by hand press required 14 hours and 40 minutes, while by horse 
power 5 hours and 30 minutes were required. The aggregate for all 
operations necessary to the production of unit 11 under the earlier 
method was 35 hours and 30 minutes as against 11 hours and 34 minutes 
under the later, about three times as long being required under the 
primitive as under the modern method. In unit 12 the hay was not 
baled, but was raked and cocked by hand at the earlier date and then 
loaded and hauled to the barn, the total for these operations being 7 
hours and 20 minutes. The same result was accomplished in 55 min
utes, or in one-eiglith of the time, by the use of hay loaders attached 
to wagons. Unloading with pitchforks required 1 hour and 50 minutes, 
while the hay fork operated by horse power accomplished the work in
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55 minutes. The advantage of the horse fork did not end here, how
ever, as the time of mowing the hay was reduced one-lialf, or from 
55 minutes to 27.5 minutes. Of the two units the greater proportion
ate gain was made in unit 12, where the total time under the primi
tive method was a little more than five times as great as under the 
modern.

P e a s e .—The operations detailed here correspond closely with those 
in use in the cultivation of small grains, though the proportionate 
saving by the introduction of modern methods was considerably less 
than that shown in those units. The seed was sown broadcast from a 
sack and covered by harrowing in 2 hours and 40 minutes, which 
method was supplanted at the later date by the use of a drill doing the 
work in 1 hour and 15 minutes, or in about one-half the time. Mowing 
with scythes and rolling vines required 20 hours, while a mower fol
lowed by men with pitchforks accomplished the same result in 8 hours 
and 20 minutes. Putting vines into windrows was the same under each 
method—3 hours and 20 minutes. Thrashing with hails, etc., was done 
by 2 men in an aggregate of 20 hours under the earlier method, while 
under the later 17 men, including the man who hauled water for the 
engine, were employed a total time of G hours and 48 minutes, the 
actual time of the steam thrasher being 24 minutes.

Potatoes.—Two units, 16 (white potatoes) and 21 (sweet potatoes), 
are here considered. These units present differences in the methods of 
planting and of harvesting, which make necessary their discussion 
under a separate paragraph from that in which the other root crops 
were considered. In unit 16 the potatoes were cut for seed under the 
earlier method with a knife in 4 hours, while under the later with a 
potato cutter 1 hour and 36 minutes were required. Furrowing the 
ground and dropping and covering the seed required 15 hours under 
the primitive method. These three operations were reduced to one by 
the use of a planter drawn by horses, the time required under this 
latter method being but 1 hour and 25.5 minutes, or about one-tenth as 
long as by hand. The methods of cultivation varied at the two periods 
and the modern method resulted in a considerable saving in time, 4 
hours and 15 minutes being required under the later method as against 
14 hours and 20 minutes under the earlier.

For sweet potatoes, ridges were made by a plow in 5 hours at the 
earlier period, while this work was done by a ridger in 1 hour and 40 
minutes at the later. Setting out the plants by hand involved four 
distinct operations employing 4 persons for 20 hours each, or a total 
time of 80 hours. At the later period the use of a transplanter reduced 
the number of operations to two and required the same number of per
sons for 2 hours each, or a total time of 8 hours, one-tenth the corre
sponding time without the machine. Improved implements reduced 
the time of cultivation from 120 hours under the primitive to 23 hours 
and 20 minutes under the modern method.
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Invention has provided digging machines for these two crops, redu
cing the time in unit 16 from 42 hours without the digger to 15 hours by 
its use. Operations 8 and 9 are combined to obtain these figures; the 
main difference appears in the operation of picking up potatoes, but 
this is really the result of the use of the digger, which threw the pota
toes to the surface, while the plow left them to be grabbled out of the 
dirt. In unit 21 sweet potatoes were dug and thrown into windrows 
under the earlier method by the use of spades in 30 hours and 18 min
utes, while a digger drawn by horses accomplished the same work in 
11 hours and 40 minutes. The remaining operations in unit 21 present 
no differences of method and were identical in time at each period. 
The introduction of a machine in unit 16 to sort potatoes effected a 
large saving of time in this operation, 6 hours being required with the 
machine as against 20 hours without it.

Strawberries.—Unit 19 may be compared with sweet potatoes in 
respect to the operation of planting, three operations at the earlier 
period being reduced to one by the aid of the transplanter used at the 
later. The work that required 50 hours under the primitive method 
was thus done in 10 hours under the modern; the work of the boy who 
furnished plants was also reduced from 10 hours to 3 hours and 20 min
utes. Cultivation under the modern method was done mainly by the 
use of weeders and plows using horse power, the total time for this 
work being 94 hours as against 1,080 hours when hoes only were used. 
The operations of picking requiring 540 hours and grading and crating 
requiring 16 hours were alike at the two periods. The aggregate sav
ing in time by the use of modern methods amounted to 1,057 hours 
out of a total of 1,732 hours and 20 minutes under the more primitive 
methods, or almost two-thirds.

Sugar Cane.—In preparing beds for planting the cane two opera
tions were necessary at the earlier period, requiring 4 hours and 9 min
utes, while the improved implement of the later period did the work 
in 1 hour and 45 minutes. A  planter accomplished in 4 hours and 57 
minutes what previously required 55 hours, or eleven times as long, 
and the covering with a disk cultivator was done in 1 hour and 39 min
utes as against 22 hours when hoes were used—a ratio of more than 13 
to 1 in favor of the modern method. It is not apparent why the work 
of thinning cane should have required but 22 hours at the later period 
as against 33 hours at the earlier. Omitting this, the various opera
tions of cultivating aggregated 77 hours under the more primitive 
method, while improved implements reduced the time to 12 hours 
under modern methods. The operations of keeping drains clear and 
cutting cane afford no contrast, being hand operations and consuming 
the same time at both periods.

Tobacco.—In unit 22 we have a preliminary operation reported for 
the growth of plants for transplanting. The methods used at the two 
periods differ so largely that no comparison can be made. Thus, at the
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earlier period brush was burned on the seed bed, which both fertilized 
the soil and destroyed the seeds of weeds; 2 hours were thus consumed, 
and 1 hour and 12 minutes in preparing the beds and sowing the seed. 
At the later period only the latter operation was performed, occupying 
6 hours and 33 minutes. Weeding the seed beds, like the subsequent 
operations of worming, topping, and suckering, is not an operation in 
which differences in method can be illustrated, and varies very largely 
from one season to another; thus no weeding appears to have been 
necessary at the earlier date, while at the later it required 8 hours and 
15 minutes. The preparation of the soil lias already been discussed in 
a general way. Here, when plants were set out, a transplanter was 
used under the modern method, replacing a number of operations under 
the primitive. This appears more clearly in unit 23, where a more com
plete division of operations is shown than in unit 22. In unit 22 the 
operations of marking rows and pulling, dropping, and setting plants 
must be considered together, the time at the earlier date being 24 hours 
and at the later 19 hours and 15 minutes. Hauling water and plants 
is in reality an added operation at the later date, no watering being 
done at the earlier. In unit 23 the plants were watered at both periods, 
the time for hauling being 2 hours and 30 minutes in each instance. 
The work of furrowing ground, making hills, making and wetting holes, 
and setting out plants, five operations requiring 52 hours and 30 
minutes under the primitive method, was practically done by the trans
planter at one operation in an aggregate of 7 hours and 30 minutes, a 
showing far in advance of the gain made in unit 22, even if allowance 
is made for the added operation of watering at the earlier period. The 
transplanter, however, did not form hills in which to set the plants as 
was done under the other method. Cultivating was done partly with 
plows and partly with hand hoes, and was practically the same under 
both methods, except that under the later method in unit 22 the time 
seems excessive. This can be accounted for only under the supposition 
that the nature of the soil and the season made much more cultivation 
necessary. The time of these operations in units 22 and 23 was 24 
hours and 20 hours, respectively, at the earlier period, and 43 hours 
and 27 minutes and 22 hours and 30 minutes at the later. Similar 
variations appear in the operations of worming, topping, and sucker
ing, and these can be accounted for only by the same reasons, if indeed 
they are sufficient to account for the greater differences. A t the earlier 
period in unit 22 these operations aggregated 40 hours and at the later 
116 hours and 52.5 minutes. The corresponding time in unit 23 is 25 
hours at each period. No mention is made in this unit of worming. It 
is probable that very little was required and it was done in connection 
with topping and suckering. Methods of cutting and hauling vary on 
different plantations, so that the comparisons afforded do not illustrate 
differences between primitive and modern methods, but rather different 
processes or a different order of processes in curing. Thus, in unit 22,

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



CHAPTER I.---- INTRODUCTION AND ANALYSIS. 93

at the earlier period the tobacco was cut and hung on sticks in 20 
hours; at the later, where it is stated that the sticks were carried to 
scaffolds, the time was 38 hours and 30 minutes—almost twice as long. 
In unit 23 cutting is reported by itself, the time being 10 hours and 8 
hours, respectively, at the earlier and later periods, while gathering in 
hakes and spearing tobacco required 10 hours each at each period. 
Stripping and grading were one operation at the earlier period in unit 
22 and occupied 60 hours; at the later period the operations were sepa
rate and aggregated 74 hours and 6 minutes. There was at the later 
period an added operation of packing tobacco, requiring 14 hours and 
51 minutes. The handling operations in unit 23 corresponded at the 
two periods and afforded no contrast of methods.

The aggregate time of these operations was 149 hours and 18 minutes 
at the earlier period and but 1.2 minutes less at the later. This crop 
presents but little contrast of methods, the only notable implement 
introduced being the transplanter. Unit 22 is unique in that the total 
time at the later date was nearly twice that at the earlier, a fact for 
which no other explanation appears than that previously offered.

T o m a t o e s .—Dropping plants where they were to be set required 10 
hours at the earlier period in unit 24 as against 1 hour and 40 minutes 
necessary to furnish them to the transplanting machine used at the 
later date. This machine set out and watered the plants in 5 hours as 
against 20 hours for the two operations accomplishing this work under 
the primitive method. Cultivating entirely with hoes required 140 
hours under the primitive method, while under the modern it required 
but 25 hours, the main work being done by horse power. The harvest
ing was done by hand at both dates and required 75 hours in each case. 
The aggregates for all operations at the two periods were 324 hours.and 
20 minutes and 134 hours and 52.5 minutes, respectively—a ratio of 
about 2£ to 1 in favor of the modern method.

The aggregates presented by these 27 units necessarily vary very 
much with the crop produced, and the gains made by the supplanting 
of primitive methods by modern ones are quite different in different 
instances. With the exception noted in unit 22 there is a gain in each 
case, and in some instances, as in units 3 and 26, it is very large, though 
of course not comparable with those found in the manufacturing indus
tries. An average deduced from the 27 units here reported shows that 
one man with the improved machinery in use to-day can cultivate and 
harvest nearly twice as large a crop as was possible under the primitive 
method.
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MANUFACTURES.

AGRICULTURAL IMPLEMENTS.

The four units appearing under this industry are described as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quan
tity.Hand. Machine.

28 Pitchforks.. 2-tine pitchforks, 12-inch tines___ 3-tine pitchforks, 12-inch tines___29 Plow s......... Landside plows, wooden mold- 
boards, plated points, oak beams 
and handles.

Landside plows, cast iron, oak 
beams and handles.

10
30 Rakes,hand. 14-tooth steel garden rakes........... 1 dozen 1 dozen31 Rakes, hand. 12-tooth, 2-bow, wooden rakes, 

straight handles.
12-tooth, 2-bow, wooden rakes, 

bent handles.

An examination of that portion of the detailed table which relates 
to this industry shows that the methods of manufacture employed in 
making these units varied so much that they can not be considered as 
a group. For this reason each unit is taken up separately and the 
operations in which the greatest saving of time is shown under the mod
ern method are pointed out and compared. It was difficult to secure 
data for two units, exactly the same in every respect, made under both 
hand and machine methods. It is noticed that some of the units com
pared differ greatly, and in many cases it is doubtful whether the work 
done is exactly the same in the operations which have the same num
bers in both methods. One dozen implements have been taken as the 
unit in each case except in unit 29, in which 10 plows are taken as the 
unit. The machine-made implements are more uniform and better 
finished than the handmade.

P i t c h f o r k s .—The 2-tine fork made under the primitive method is 
compared with the 3-tine fork made under the modern method. The 
handles for the machine-made forks were bought in the rough,- those 
for the handmade were bought already bored and shaved down. The 
operations of polishing ferrules, chucking and boring handles, polish
ing handles, painting and labeling forks, tying forks in bundles, and 
inspecting forks, which required 33.3 minutes on the machine unit, 
were not performed on the hand unit. In the operation of cutting out 
blanks for forks the furnace and cutting press have taken the place of 
forge, sledge, and chisel, reducing the time required for this operation 
from 8 hours to 7.5 minutes—a ratio of 64 to 1 in favor of the modern 
method. The next operation, that of drawing shanks, was performed 
with the forge, sledge, and hammer under the hand method and required 
7 hours; by the use of the furnace and drawing press this work was 
done in 10.2 minutes under the machine method, or in less than one- 
fortieth the time required by hand. The operation of splitting and 
setting tines, which required 4 hours when performed with forge,
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sledge, and chisel, was accomplished by the aid of the furnace and split
ting press in 10.2 minutes—a ratio of 23| to 1 in favor of the modern 
method. The operation of turning tines ready to draw and drawing 
tines, which by the use of forge, hammer, and sledge required 7 hours 
under the hand method, are compared with drawing tines, clipping tines 
to lengths, pointing tines, and grinding points under the machine 
method in which the work was done in 1 hour and 4.1 minutes by the 
use of furnace, trip hammer, clipping machine, pointing machine, and 
grinding machine. The operations of shaping, hardening, and tem
pering forks under the hand method are compared with bending points 
to position, curving tines, and hardening, tempering, and truing forks 
under the machine method. On the hand unit this work was per
formed by the use of forge, hammer, block, and oil vat and required 6 
hours; by the use of furnace, shaping press, bending form, truing form, 
and tempering vat this work was done in 22.4 minutes under the 
modern method, or in one-sixteentli the time required by hand. In the 
operation of polishing forks the emery belt has been replaced by pol
ishing tumblers, reducing the time required for this operation from 6 
hours to 12 minutes. The shears and cutting press run by water power 
have taken the place of hand shears in cutting out ferrules; the time 
required under the modern method was 4.5 minutes as against 6 hours, 
or eighty times as long, by the primitive method. The greatest differ
ence in time required under the hand and machine methods in this 
industry is shown in this operation. In the operation of forming fer
rules the mallet and stake have been replaced by the lever and form, 
which were operated by hand, and the drop hammer operated by water 
power. This work, which required 1 hour under the old method, was 
performed in 10 minutes under the modern. The next operation, that 
of brazing ferrules, was performed by hand under both methods by the 
use of the forge, tongs, etc. This work on the hand unit required 2 
hours, while the time required on the machine unit was only 6 minutes, 
the difference being due to higher skill and better appliances in the 
modern establishment. The driving machine has replaced the hammer 
in the operation of putting on ferrules and driving shanks into handles, 
making the time required under the modern method 4.5 minutes as 
against 1 hour by the old method.

Reference to the summary shows that it required nearly sixteen times 
as long to produce this unit by hand as under the modern method, the 
exact time being 3 hours and 4.7 minutes as against 48 hours. The 
hand unit was produced by 2 persons in 1836, while the machine unit 
was produced by 20 persons in 1896.

P l o w s .—Here we have the old-style wooden plow compared with the 
modern cast-iron plow. The work necessary in making the modern 
plow is so different from that required to make the old-fashioned wood
en plow that no satisfactory comparison of operations can be made. 
This unit is valuable not for the purpose of showing the time saved by
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the use of certain machines, but for the purpose of showing that the 
introduction of modern machinery and methods has caused a much 
superior implement to be produced at a greatly reduced cost. About 
the only comparisons that can be made are in the operations of making 
the beams and handles, and the work on these was so different that it 
is doubtful whether even these comparisons are valuable. The opera
tion of making beams and handles on the hand unit is compared with 
the operations of cutting beams to size, shaping beams, cutting out 
handles, turning necks of handles, bending handles, smoothing necks 
of handles, and smoothing sides and edges of handles on the machine 
unit. The hand operation, in which the ax, chisel, and shave were used, 
required L30 hours, while the machine operations, in which the band 
saw, forming machine, circular saw, lathe, bending machine, sanding 
machine, and sand drum were used, required but 4 hours and 3 minutes— 
a ratio of 32 to 1 in favor of the machine method. The hand operation 
of making handle rounds, in which a shave was the only tool used and 
which required 10 hours, is compared with the machine operations 
of cutting out and turning handle rounds, in which a circular saw and 
a lathe were used and which required 12 minutes, or one-fiftieth as long. 
On account of the difference in the construction of the two plows 
many operations performed on the machine unit are missing on the 
hand, and several operations which were necessary on the hand unit 
were not performed on the machine. Besides these there were no oper
ations of smoothing, shellacing and varnishing, packing, shipping, 
overseeing, and watching establishment on the handmade plow.

In this unit are found the best general results shown for the industry. 
The summary shows 37 hours and 28.5 minutes for the production of 
the modern unit as against 1,180 hours for the primitive—-a ratio of 
about 31 to 1 in favor of the modern method. The date of production 
was not reported for the hand unit, but the number of persons employed 
on it was 2. The machine unit was produced in 1896 by 52 persons.

R a k e s , S t e e l .— The handmade rake was made by a blacksmith in a 
rural district of Canada, where the wages paid were $10 per mouth and 
board, while the machine-made article was made in a New England 
city, where the rate paid for labor was as high as $3 per day. The 
operation of making ferrules, which required 2 hours and 36 minutes 
under the hand method, is not given under the machine, because the 
ferrules for this unit were bought. The making of the handles is not 
given under either method. On account of the different methods 
employed, the operation of welding teeth to backs is not found in the 
machine process. The operations of polishing handles, painting and 
labeling handles, packing rakes for shipment, inspecting rakes, and 
overseeing the establishment were performed on the machine unit, but 
not on the hand. On account of the difference in the work performed 
under the two methods few comparisons can be made. The hand opera
tions of drawing and cutting teeth and upsetting and splitting teeth,
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performed with blacksmiths’ tools in 8 hours, are compared with the 
machine operations of cutting iron into sizes, tapering bars, setting 
middle spaces, forming lips and cutting teeth, drawing teeth, straight
ening bars and teeth, and cutting teeth to uniform length, which were 
performed with the shears, furnace, tongs, press, trip hammer, and hand 
hammer in 1 hour and 13.2 minutes. Th' greatest saving of time is 
shown in the operation of boring handles, for shanks. The vise, bit, 
and bit stock have been replaced by the boring lathe, making the time 
required 0.5 of a minute as against 36 minutes by the primitive method— 
a ratio of 72 to 1. The operation of welding shanks to rakes was per
formed by hand under both methods, the time required being 36 minutes 
under the modern as against 2 hours under the old method. The 
operation of hardening rakes was also performed by hand under both 
the modern and primitive methods, the time in this case being 9.6 
minutes under the modern method as against 1 hour under the primitive 
method—a ratio of about 6 to 1. This great difference in time required 
may be due to a variety of reasons, such as the larger size of furnace, 
superior appliances, factory methods, and the more skillful and better- 
disciplined employees under the modern method. The origiual data for 
the hand unit were for only 1 rake, while the data for the machine unit 
were for 300 rakes. It is probable that in these two operations under 
the hand method, in which only 1 rake was made at a time, much more 
time was required in waiting for steel to heat sufficiently for welding 
or to cool sufficiently for tempering than was required under the modern 
method, in which a great many were heated and tempered at once.

The total time shown in the summary for the production of this unit 
under the modern method is 5 hours and 13.7 minutes as against 31 
hours by hand—a ratio of about 6 to 1. '  One person produced the 
hand unit in 1859, while 6 persons produced the machine unit in 1896.

R a k e s , W o o d e n .— The rakes compared are practically the same, 
except that the hand unit has a straight handle, while the handle of 
the machine unit is bent. The operations of straightening handles, 
bending handles, nailing teeth in heads, nailing bows in heads, and 
bundling rakes were performed on the modern rake, but not on that 
made by hand. The operation of splitting logs for rake stock, requiring
4 hours, is shown under the hand method, but not under the machine. 
In the first operation, common to both methods, that of cutting out 
stock for handles, the splitting saw has been replaced by the circular 
saw, and the time required reduced from 3 hours to 12 minutes. In the 
next operation, that of shaping handles, the lathe has taken the place 
of knives and shaves, making the time required 12 minutes as against
5 hours under the primitive method. In the operation of tenoning han
dles the tenon tool has been replaced by the tenoning machine, reducing 
the time required from 30 minutes to 1.2 minutes. The bit and stock 
have been replaced by the boring machine in the operation of boring- 
holes in handles for bows, the time required under the modern method
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being 2.4 minutes as against 45 minutes under the primitive. The 
greatest saving of time is shown in the operation of cutting out stock 
for heads. Under the hand method this work was accomplished in 2 
hours by the use of the splitting saw, while under the machine method, 
in which the circular saw was used, but 2.4 minutes were required—a 
ratio of 50 to 1 in favor of the modern method. In the operation of 
boring heads for teeth and bows the boring machine was used under 
the machine method, having replaced the bit and stock used under the 
hand method of production. The time required under the modern 
method was 9.6 minutes as against 4 hours under the primitive. The 
lathe has taken the place of knives in the operation of shaping teeth, 
the time required under the machine method being 12 minutes as against 
6 hours under the hand.' In the operation of cutting out stock for bows 
the splitting saw has been replaced by the circular saw, making the 
time required 6 minutes as against 1 hour and 30 minutes required 
under the primitive method. The lathe has replaced the knife in the 
operation of shaping bows, the time required being 6 minutes under 
the modern as against 2 hours under the primitive method. Other 
operations also show a considerable saving of time under the machine 
method. In the operations of smoothing handles, planing heads, mold
ing edges of heads, cutting out stock for teeth, and trimming ends of 
teeth, the time required for the hand operations was from three to twelve 
times as great as that required for the machine operations.

The summary shows 3 hours and 3.6 minutes necessary for the pro
duction of this unit under the modern method, while it required 35 
hours and 13 minutes, or nearly twelve times as long, under the prim
itive method. The hand work was done by 3 persons in 1836, while the 
machine work was done in 1896 by 16 persons.

AWNINGS, FLAGS, SAILS, AND TENTS. 

This industry is represented by the following units:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quan
tity.Hand. Machine.

32 Awnings, Cotton door and window awning, Cotton door and window awning, 1
door and 16x6 feet, scalloped curtains. 16x6 feet, scalloped curtains.
window.

33 1
34 Sails, yacht. Yacht sail, containing 110 yards 28 -̂ Yacht sail, containing 110 yards 284- 1

inch cotton duck, with 2 middle inch cotton duck, with 2 middle
or bight seams. or bight seams.

35 Tents, “ A ” . “A "  tent, 9Jxl2 feet, made of 29 “ A ” tent, 9Jxl2 feet, made of 29- 1
inch cotton drill cloth. inch cotton drill cloth.

36 Tents, lawn. Lawn tent, 10xl2J feet, made of 30- Lawn tent, 10x12J feet, made of 30- 1
inch cotton awning cloth, with inch cotton awning cloth, with
scalloped curtains. scalloped curtains.

37 Tents, wall. Wall tent, 10x12 feet, made of 29- Wall tent, 10x12 feet, made ot 29- 1
inch cotton drill cloth. inch cotton drill cloth.

The substitution of the sewing machine run by foot power for the 
needle is the only considerable advance made in this industry, except
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in the operation of cutting out stars for flags in unit 33, this being the 
only instance in which steam was used in the production of the units 
compared. The same number of operations was performed in each case 
under the two methods. Except in the operations in which the sewing 
machine was used on the machine unit and in the one operation in 
which steam was used, the same tools were employed in corresponding 
operations under both methods, and the same time was required except 
in one instance.

A w n in g s .—In the operation of sewing strips together for the main 
part of the awning the time required by the use of the sewing machine 
was 40 minutes, while 3 hours, or four and one-half times as long, were 
required by the use of the needle and palm. In the operation of hemming 
this part the machine accomplished the work m 30 minutes, while under 
the hand method 2 hours, or four times as loug, were required. The 
time required under the hand method for sewing curtain seams and 
binding scallops was 2 hours and 40 minutes as against 45 minutes, or 
a little more than one-fourth as long, required by the sewing machine. 
In the operation o f sewing the curtains and scallops on the main part 
of the awning the use of the sewing machine has reduced the time 
required from 2 hours to 30 minutes. The operation of making the iron 
frame was performed by hand and with the same tools under both 
methods, and required 20 minutes under the primitive, while 40 minutes 
were required under the modern. Under the modern method the rods 
for frames were made of black iron, which was cut, bent, and galvanized, 
while under the primitive method galvanized rods were bought already 
cut, shaped, and with couplings fitted ou ends. This accounts for the 
difference in time required under the two methods for this operation.

Taking the totals, as shown in the summary, it is seen that 13 hours 
and 40 minutes were required under the hand method, while under the 
machine method 6 hours and 45 minutes were necessary, or about one 
half the time required by hand. The hand unit was made in 1880 and 
the machine in 1895. Five persons were employed in the production 
of the hand and 3 in the production of the machine unit.

F l a g s .—In theoperation of sewing stripes together and hemming the 
bottom of the flag the time required by the use of the sewing machine 
under the machine method was 1 hour and 40 minutes, while 3 hours and 
30 minutes, or more than twice as long, were required by the use of the 
needle and thimble under the hand method. The greatest saving of 
time shown in this industry is in the operation of cutting out stars for 
the flag, in which a die operated by steam has replaced the scissors; 
the time required under the modern method was 2 minutes as against 
1 hour required under the primitive. In the operation of sewing stars 
in blue field the time required has been reduced from 8 hours to 3 hours 
and 40 minutes by the use of the sewing machine. The operation of 
sewing in the blue field by hand required 50 minutes, while by machine 
it was done in 30 minutes. In the operation of sewing in the canvas
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heading the time required under the machine method was 15 minutes as 
against 30 minutes required under the hand.

The summary shows that 16 hours and 4 minutes were required to 
produce this flag by hand, while under the machine method only 8 
hours and 21 minutes were required, or about one half the hand 
requirement. The hand unit was made in 1880and the machine in 1897. 
Three persons were employed in the production of the hand unit, while 
5 were engaged on the machine unit. The machine-made flag is said 
to be better in every respect than that made by hand.

S a i l s .—In the operation of sewing the first side o f bights the sewing 
machine did the work in 4 hours and 30 minutes, while 28 hours, or 
more than six times as long, were required when the needle and palm 
were used. In sewing main seams and second side of bights the time 
required by the machine was 13 hours, while 56 hours, or more than 
four times as long, were required under the hand method. . In the 
operation of hemming sail and sewing on reenforcement pieces the time 
required by the machine was 4 hours and 20 minutes as against 15 
hours required uhder the hand method.

As shown by the summary, the greatest saving of time found in this 
industry is in the production of this unit. Under the primitive method 
121 hours and 5 minutes were required to produce the unit, while under 
the modern method the work was done in 43 hours and 55 minutes, or 
in about one-third of the time required by hand. The hand unit was 
made in 1890 and the machine unit in 1897; 2 persons were employed 
in the production of the hand unit and 3 were employed on the machine 
unit. The machine-made sail is said to be better than that made by 
hand.

T e n t s .—In units 35 and 37 sewing seams and hemming edges is the 
only operation in which a difference of time appears under the two 
methods. In this operation the sewing machine has taken the place of 
the needle and palm, making the time required under the machine 
method 5 hours in each instance as against 12 hours and 13 hours 
required under the hand method in the respective units. On examin
ing the totals for unit 35, as shown in the summary, it is seen that the 
unit was produced by machine in 6 hours and 50 minutes, while 13 
hours and 50 minutes, or twice as long, were required by hand. The 
ratio is practically the same in unit 37, in which 7 hours and 5 minutes 
and 15 hours and 5 minutes are the respective totals. Under the hand 
method 1 person was employed under each of these units, while 2 were 
employed in the production of the machine units.

Unit 36 presents three operations in which differences appear. Sewing 
seams and hemming edges required 10 hours by hand as against 4 hours 
when a sewing machine was used. Binding curtains and scallops with 
sewing machines required one fourth the time of the hand operation, 
the requirements being 1 hour and 4 hours, respectively. Sewing on 
curtains and scallops under the hand method required 1 hour and 20
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minutes, and but one-balf the time, or 40 minutes, under the machine 
method. The total gain by the use of the sewing machine is a little 
more than one-half, hand methods requiring 17 hours and 45 minutes 
as against 8 hours and 5 minutes under the machine methods. The 
hand unit was produced in 1893 and the machine unit in 1894; no 
difference in quality is claimed, and the number of persons employed 
was 2 in each instance.

In all three of these units it was found that the introduction of the 
sewing machine had resulted in the employment of female operators, 
while men were employed under the hand method for the corresponding 
operations.

BAGS, OTHER THAN PAPER.

This industry is represented by 13 units, which are described as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Hand. Machine.

38
39
40
41
42
43
44
45
46
47
48
49
50

Bags, burlap 
Bags, cotton 
Bags, cotton 
Bags, cotton 
Bags, cotton 
Bags, cotton 
Bags, cotton 
Bags, cotton 
Bags, cotton 
Bags, cotton 
Bags, gunny 
Bags, gunky 
Bags, jute ..

Coffee sacks, 30x40 inches...................
Breakfast-bacon bags, 6x18 inches ..
Flour sacks, 13x26 inches...................
Drilling flour sacks, 21x32 inches . . .  
Drilling hour sacks, 30x30 inches . . .
Canvas ore bags, 15x24 inches...........
Salt bags, 6x10 inches..........................
Salt bags, 6^xl2J inches ....................
Duck seed bags, 10x15 inches...........
Drilling sugar bags, 24x30 inches...
Coffee sacks, 30x36 inches..................
Peanut bags, 30x40 inches..................
Salt bags, 36x60 inches........................

Coffee sacks, 30x40 inches..................
Breakfast-bacon bags, 6x18 inches ..
Flour sacks, 13x26 inches...................
Drilling flour sacks, 21x32 inches . . .  
Drilling flour sacks, 30x30 inches.. .
Canvas ore bags, 15x24 inches.........
Salt bags, 6x10 inches..........................
Salt bags, 6^xl2J inches......................
Duck seed bags, 10x15 inches______
Drilling sugar bags, 24x30 inches . . .
Coffee sacks, 30x36 inches.................
Peanut bags, 30x40 inches.................
Salt bags, 36x60 inches........................

Quan
tity.

500
500
500
500
500
500
500
500
500
500
500
500
500

An examination of that portion of the detailed table which relates 
to this industry shows that the only operations in which a comparison 
of the modern with the more primitive methods is possible are those of 
cutting the cloth and sewing the seams. In cloth cutting the four 
units numbered 47, 48, 49, and 50 show the use of hand cutters as com
pared with steam cutting machines. The greatest difference in the 
time required under the two methods is shown in unit 50, in which 2 
hours and 30 minutes were required under the hand and 30 minutes, or 
but one-fifth the time, under the machine method. Unit 45 shows the 
use of the knife as compared with the electric cutting machine, the 
time worked on the operation being 45 minutes under the hand 
method and 9 minutes under the machine. The three units numbered 
38, 41, and 43 show the use o f the knife under the primitive method 
as compared with the cutting frame operated by hand under the more 
modern method. The best results are shown in unit 43, in which the 
time required with the cutting frame was 42.9 minutes as against 2 hours 
required with the knife. In units 39, 40,42, 44, and 46 this operation was 
performed with the cutter operated by hand under both methods, the 
same time being required under both. In the operation of sewing the 
seams the sewing machine run by steam or electricity was used under
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the modern method, having replaced the needle used under the primi
tive method. The best results are shown in units 42 and 47, in which 
in each instance 20 hours were required to perform this work with the 
needle, while by the use of the sewing machine only 1 hour and 30 
minutes, or about one-thirteenth as long, were necessary. In units 39, 
40, 41, 44, and 46 this operation was accomplished under the machine 
method in one-tenth the time required under the hand; m units 38 and 
43 in about one-eighth the time, and in units 48, 49, and 50 in one sixth 
the time. Under the hand method in unit 45 the time required for 
turning, counting, and tying up the bags could not be separated from 
that required for sewing the seams. In units 38, 41, and 43 the opera
tions of cutting the bags apart and turning them were performed under 
the modern method, but not under the primitive. Other operations, 
such as printing bags, are also not comparable, being reported only 
under the machine method. The time chargeable to the various units 
for overseeing is shewn to be the same under both methods in 9 of the 
13 units. In the 4 remaining units less time was required under the 
machine than under the hand method, the greatest saving in time 
being in unit 45, in which 2.7 minutes were charged to overseeing under 
the machine as against 20 minutes under the hand method.

Reference to the summary shows that the best results were obtained, 
so far as the saving of time is concerned, in unit 47—a ratio of more than 
6 to 1 in favor of the machine method. Taking into consideration all 
of the units under this industry, an average of four times as long is 
shown as having been required under the hand method when compared 
with the machine. The hand product for unit 38 was made in 1890, for 
units 39 and 47 in 1872, for unit 40 in 1870, for units 41 and 42 in 1878, 
for unit 43 in 1892, for units 44, 46, 48, and 50 in 1880, for unit 45 in 
1875, and for unit 49 in 1886, while the machine product for units 38,41, 
43, and 45 was made in 1897 and for the other units in 1896. The num
ber of persons engaged on the machine unit was in each case greater 
than the number engaged on the hand unit, the 13 units showing a 
total of 88 persons employed under the machine and 62 under the hand 
method.

BAGS, PAPER.

This industry is represented by 5 units, which are described as fol
lows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Ñame.

Description. Quan-
ber. Hand. Machine. tity.

51 Baga, manila.. Satchel battom bags, 6Jx8£ inches. Satchel-bottom bags, 6|x8J inches. 1,000
52 Baga, manila.. Satchel bottom bags, 7x8 inches... Satchel-bottom bags, 7x8 inches... 1,000
53 Baga, manila.. Satchel bottom flour sacks, 25-lb... Satchel-bottom flour sacks, 25-lb.. 1,000
51 Baga, yeilow 

stock.
Plain bags, 4x6 inches; yinch 

folds, J-inch flaps.
Plain bags, 4x6 inches; ^-inch 

folds, f-inch flaps.
1,000

55 Umbrellacov-
ers.

Manila umbrella slip-covers......... Manila umbrella slip-covers......... 1,000
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The introduction of machinery for making paper bags complete—that 
is, folding, pasting, counting, and bundling the bags by one machine 
(the paper having been previously cut to size)—has worked a marked 
change in this industry. For example, in the satchel-bottom bags (unit 
52) the operations of folding and pasting tubes for 1,000 bags required 
3 hours’ work for 1 woman with paste pot and brush, and the same 
time was consumed by 1 woman in making and pasting the satchel 
bottoms, while the counting and bundling of the bags occupied 1 man 
30 minutes. These operations, which aggregated G hours and 30 min
utes under the hand method, were performed by the machine in 20 
minutes, or an aggregate time of 40 minutes for 2 female operators— 
the ratio being nearly 10 to 1 in favor of the machine method.

In making the plain bags of yellow stock (unit 54) the difference in 
the time required under the two methods is not quite so great. The 
operations of pasting and folding for 1,000 bags required 2 hours and 
30 minutes for 1 woman with paste pot and brush, and the counting 
and bundling occupied 1 man 30 minutes, an aggregate of 3 hours 
required under the hand method as against 20 minutes required under 
the machine run by steam and operated by 1 woman.

Another machine is that which cuts out and makes the bags, but 
does not count or bundle them. The detailed table for unit 51 shows 
that by the use of this machine 1,000 satchel-bottom bags were cut out 
and made in 6 minutes, while 4 hours and 10 minutes, or more than 
forty-one times as long, were required for their production by hand 
work with lever-wheel knife, paste pot, and brush. In unit 53, in 
which the same machine was used, the establishment producing the 
bags under the hand method purchased the paper already cut to size.

The machine for making umbrella slip-covers, shown in unit 55, per
formed in 20 minutes the work that, by the hand method, required 4 
hours and 29 minutes.

In three of the units, those numbered 52, 54, and 55, the paper was 
cut to the required size under both the hand and the machine methods 
by the use of cutting machines run by steam power, the time for the 
operation being reported as the same, or nearly the same, under each.

The time chargeable to the various units for overseeing is shown to 
be considerably less under the machine than under the hand method; 
in one instance (unit 51) but one-tenth of the time shown as necessary 
on the hand unit is reported for the machine. Under the machine 
method, in units 52, 54, and 55, the time required for inspecting is 
inseparably combined with that required for overseeing.

Examining the totals for these units, as shown in the summary, it is 
seen that the best results are attained, so far as a saving of time is 
concerned, in unit 51, in which an aggregate of 26 minutes was required 
under the machine method for the completion of the unit as against 5 
hours and 45 minutes, or about thirteen times as long, under the hand 
method. In unit 52 the time required under the machine method is
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shown to be 1 hour and 11 minutes as against 7 hours and 5.6 minutes 
required under the hand. In unit 53 the time required was 1 hour and 
50 minutes as against 10 hours—a ratio of about 5 to 1 in favor of the 
modern method. In unit 54 the time was 50.8 minutes as against 3 
hours and 35 minutes, or more than four times as long under the hand 
method as under the machine, while in unit 55 the time required was 
45.8 minutes under the machine method and 5 hours and 9 minutes, or 
about seven times as long, under the hand method. The bags were 
produced at about the same period under both methods—the hand in 
1895 and 1896 and the machine in 1895 and 1897. The number of per
sons engaged on the machine unit was in each case greater than the 
number engaged on the hand product, the five units showing a total of 
31 persons employed under the machine and 22 under the hand method.

BOOKBINDING AND BLANK-BOOK MAKING.

This industry is represented by 13 units, which are described as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.

56 Blank-book 
making.

57 Blank book 
making.

58 Blank-book 
making.

59 Blank-book 
making.

60 Blank-book
making.

61 Blank-book
making.

62 Bookbinding

63 Bookbinding

64 Bookbinding

65 Cuttinggold
leaf.

66 Perforating
bank
checks.

67 Rulingpaper

68 Ruling paper

Description.
Quantity.

Hand. Machine.

Crown ledgers, 84x144 inches, 400 
pages, full sheep.

Double-entry ledgers, 8Jxl4 inches, 
200 pages, half leather, tight 
backs.

Medium ledgers, ll|xl8 inches, 
800 pages, full leather, Russia 
ends and bands, spring backs.

Pass books, 3£x6| inches, 40 pages, 
flexible board covers.

Forming backs for blank books ..

Crown ledgers, 8Jxl4J inches, 400 
pages, full sheep.

Double-entry ledgers, 8^x14 inches, 
200 pages, half leather, tight 
backs.

Medium ledgers, 11^x18 inches, 
800 pages, full leather, Russia 
ends and bands, spring backs.

Pass books, 3Jx6J inches, 40 pages, 
flexible board covers.

Forming backs for blank books ..

100

100

100

10 gross 

3, 000

Sewing blank-book sections......... Sewing blank-book sections......... 8, 000

Binding paper-covered books, 
7|x5J inches, 584 pages.

Binding 12mo books, 554 pages, 
full cloth.

Binding 12mo books, 320 pages, 
full cloth.

Cutting gold leaf, 12 strips to each 
leaf, for book lettering.

Binding paper-covered books, 
7|x5J inches, 584 pages.

Binding 12mo books, 554 pages, 
full cloth.

Binding 12mo books, 320 pages, 
full cloth.

Cutting gold leaf, 12 strips to each 
leaf, ror book lettering.

1,000

1,000

1,000

lOObooks
(2,500
leaves)

150,000Perforating bank checks, 2 per
forations each.

Perforating bank checks, 2 per
forations each.

Faint-line ruling, double-cap 
paper, both sides.

Faint-line ruling, 14x17 inch 
single-cap paper, both sides, for 
blank books.

Faint - line ruling, double-cap 
paper, both sides.

Faint-line ruling, 14xl7-inch 
single-cap paper, both sides, for 
blank books.

lOOreams

lOOreams

Wherever sufficient similarity in the character of the products and the 
process of manufacture exists, two or more units are considered as a 
group. Those operations which were performed by hand under both 
methods and some minor machine operations are not considered unless 
some condition is found which may explain an apparently unreasonable 
difference in time. As is the case in many industries, it frequently 
occurs that superior skill growing out of constant employment on a
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single operation enables the employees in modern establishments to 
accomplish much more in a given time with the same appliances than 
could be accomplished by the primitive workmen who performed sev
eral parts of the work in turn.

B l a n k -B o o k  M a k i n g .—Units 56,57, and 58, which are for the pro
duction of heavy ledgers, are here considered as a group. The first 
operation was that of ruling the paper, in which steam ruling machines 
have replaced the hand ruling machines of the primitive method. The 
best results shown for this operation are found in unit 56, in which the 
steam ruling machine ruled the paper for 100 ledgers of 400 pages each 
in 4 hours as against 100 hours with the hand ruling machine—a ratio 
of 25 to 1 in favor of the modern machine. In unit 57 it required 1 
hour and 25.7 minutes under the modern method to do the ruling for 
100 ledgers of 200 pages each, while by hand it required 14 hours and 
17.2 minutes, and in unit 58, to rule for 100 ledgers of 800 pages each 
required 40 hours under the modern method as against 300 hours under 
the hand. Folding the sheets with a folding machine required 2 
hours and 12 minutes in unit 56 and 1 hour and 25.7 minutes in unit 
57, while with a bone folder by hand it required 10 hours in unit 56 and 
5 hours and 42.9 minutes in unit 57. In unit 58 the folding was done 
by hand under both methods, but conditions were such that the opera
tors in the modern establishment worked nearly five times as rapidly 
as those in the primitive establishment.

In the operation of sewing the sheets or leaves into books, book sew
ing machines operated by steam or electric power are shown in compar
ison with needles. The work performed in this operation varies so 
much in the different units that the comparison of one unit with 
another should be made with care. In unit 56 sewing the sheets into 
books required 50 hours with the needle, while with the book sewing 
machine run by steam it was accomplished in 3 hours and 36 minutes— 
a ratio of nearly 14 to 1 in favor of the machine method. In unit 57 
sewing waste leaves and folded sheets together required 15 hours and 
42.9 minutes under the primitive method as against 2 hours and 34.2 
minutes under the modern method—a ratio of more than 6 to 1 in favor 
of the machine. In unit 58, making up ledgers and sewing the leaves 
to parchment to form bodies of ledgers, the making up being done by 
hand in both cases, required 12 hours under the modern method as 
against 300 hours by hand—a ratio of 25 to 1 in favor of the machine 
method.

Cutting lining leaves is shown in unit 56 only. By the use of the 
steam cutting machine this operation was performed in 2 minutes, while 
the hand work with knife and pattern required fifty times as long, or 
1 hour and 40 minutes, for its accomplishment.

The operation of trimming the books was accomplished under the 
modern method by the use of a trimming machine or paper cutter run 
by steam or electricity, which has replaced the paper cutter operated
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by hand. The result most favorable to the machine is shown in unit 
57, in which the steam paper cutter accomplished as much in 12.9 min
utes as the hand cutter did in 4 hours and 17.1 minutes—a ratio of 20 
to 1 in favor of the machine method. In unit 56 the trimming machine 
required 2 hours and 30 minutes as against 10 hours by hand. The 
electric paper cutter used in unit 58 required 3 hours, while with the 
hand cutter it required 16 hours and 40 minutes.

In the operation of marbling the edges of the books, which is shown 
in units 56 and 58 only, the same implements (marblers’ combs, etc.) 
were used under both hand and machine methods, but in unit 58 the 
time under the primitive method was reported as 16 hours and 40 
minutes and under the modern but 3 hours. This difference in time 
with conditions apparently equal may be accounted for in part by the 
greater skill of the workmen engaged on the books produced under the 
modern system, in part by the greater elaboration in the marbling itself 
under the more primitive method, and also the fact that the data under 
the hand method were originally secured for but 2 ledgers, while those 
of the machine were for 100.

The operation of cutting out boards for covers is the next to be con
sidered. For this work the board-cutting machine with steam or elec
tric power has replaced the shears and shear knives used under the 
primitive method. The best result attained by the use of these power 
cutters is shown in unit 58, in which the covers were cut out by the use 
of the electric board cutter in 10 minutes as against 8 hours and 20 
minutes required by hand—a ratio of 50 to 1 in favor of the machine. 
In unit 56 the lever shears operated by hand were used under the ear
lier method, and required 3 hours and 20 minutes as against 30 min
utes with a steam board-cutting machine; and in unit 57 the steam cut
ting machine accomplished in 12.9 minutes the work which required 2 
hours and 8.6 minutes with the hand shears—a ratio of about 10 to 1 
in favor of the machine method. The operation of cutting out leather 
(or leather and cloth) stock for covers was performed by hand under 
both methods, knives and patterns being the only implements used. 
In unit 58 but 3 hours were required under the modern as against 
25 hours under the primitive method. This difference may perhaps be 
accounted for by some difference in the quality of the tools, more skill
ful workmen, and better system under the modern method.

Finishing the books was also performed by hand under both methods 
with finishers’ tools. In unit 56 gilding is combined with finishing, 
while in unit 57 the making of index leathers is included with the oper
ation of finishing, the implements used in making the leathers being 
palettes and rules under both methods. Unit 58 presents the finishing 
alone, the time under the primitive method being 179 hours and 10 
minutes as against 60 hours under the modern.

Embossing or stamping the covers is the next operation in order. 
In unit 50 the work that was accomplished under the earlier method by
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the use of blank rolls operated by hand in 10 hours required only 2 
hours with the stamping machine run by steam power. In unit 58 the 
hand work with the blank rolls required 50 hours, which is one hun
dred times as long as the electric embossing press required. This em
bossing or stamping was not performed in unit 57. In the operation 
of page numbering, the paging machine with foot, steam, or electric 
power has replaced the palette and clamp, the die, and the numbering 
roll operated by hand. In unit 56 the foot-power machine performed 
in 6 hours and 12 minutes the work which required 500 hours, more 
than eighty times as long, with the palette and clamp. In unit 57 the 
numbering was done under the hand method with dies, 40 hours being 
necessary to do the work for which but 2 hours and 51.4 minutes were 
required on the paging machine with steam power—a ratio of 14 to 1 in 
favor of the machine method. In unit 58 the electric paging machine 
performed in 12 hours the work requiring 100 hours by the use of the 
hand numbering roll of the more primitive method.

In the operation of cutting the index pages the index-cutting machine 
has replaced the shears and knife under the primitive method. In unit 
56, by the use of this machine with steam power, the index cutting was 
done in 54 minutes, while under the hand method 12 hours were required 
for cutting in with shears and 8 hours for cutting out with knife and 
straightedge, a total of 20 hours, or more than twenty-two times as 
long as by the machine. Unit 57 shows 'considerably less difference in 
time under the two methods, the hand requirement being 8 hours and 
34.3 minutes and the machine 1 hour and 25.7 minutes. In unit 58 this 
operation was not required.

Lettering the index pages in unit 56 was performed under the primi
tive method with a palette and clamp and required 20 hours for the 
operation, while with the index roll operated by hand under the modern 
method the lettering was done in 48 minutes, or oue-twenty-fifth of the 
time required under the primitive method. In unit 57 the lettering was 
done in the same time under both methods by setting in leather pieces 
already lettered.

The time chargeable for overseeing in the units under consideration 
shows a considerable reduction under the machine method. This is 
due mainly to larger establishments, greater number of employees, and 
relatively larger product under machine production.

There are few operations in this industry which are not shown under 
both the hand and machine methods. In unit 56 the sawing out of 
backs of books is shown under the hand method only, the time being 5 
hours. Under the machine method tipping the ends of thread, which 
follows the operation of sewing sheets into books, is reported as requir
ing 1 hour and 48 minutes with gluepot and brush. This operation is 
not reported under the hand method. Inspecting the ledgers is like
wise reported in this unit under the machine method only.

Considering the totals for these three units, as shown in the summary,
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it is seen that the best results were obtained, so far as a saving of time 
is concerned, in unit 56, in which an aggregate of 114 hours and 32 
minutes was required under the modern method for the completion of 
the unit as against 893 hours and 30 minutes under the more primitive 
method—a ratio of about 8 to 1 in favor of the machine. In unit 57 
the ratio is more than 4 to 1, or 26 hours and 4.1 minutes under the 
machine and 106 hours and 0.1 of a minute under the hand method. 
Unit 58 shows 245 hours and 30 minutes under the machine and 1,272 
hours and 55 minutes under the hand method—a ratio of more than 5 
to 1 in favor of the machine. Hand unit 56 was produced in 1860; 
58, in 1895, and 57 in different years. The machine units were produced 
in 1895 and 1896. The number of persons engaged on the machine unit 
was in each case considerably greater than the number engaged on 
the hand product. In unit 56, 4 persons worked on the hand, while 45 
were engaged on the machine product; the figures for unit 57 are 9 
persons as against 24, and those for unit 58 are 3 as against 24. In 
point of durability there is little difference in the hand and machine 
made ledgers; but the machine-made books excel in style and finish.

Unit 59 is for the manufacture of pass books, and the operation first 
to be considered, as in the case of ledgers, is that of ruling the paper. 
The steam ruling machine used under the modern method required 30 
minutes as against 20 hours by hand—a ratio of 40 to 1 in favor of the 
machine method. The next operation, cutting the paper, which under 
the hand method was accomplished by the use of a paper cutter oper
ated by hand in 2 hours, should be compared with operations numbered 
3 and 11 under the machine method, and required 30 minutes with the 
steam paper cutter. Bronzing the covers with the steam bronzing 
machine required 15 minutes, while under the method of printing the 
covers first with sizing on a printing press with foot power and then 
applying the bronze by hand with a brush required 4 hours, or sixteen 
times as long.

For the operation immediately following, printing covers in black, the 
work of the printing press with foot power is shown in comparison 
with that of the modern steam press. With the former the covers were 
printed in 2 hours as against 30 minutes with the steam press. Folding 
sheets and covers, which under the primitive method was performed by 
hand with a paper folder in 4 hours and 30 minutes, is comparable with 
two operations under the modern method. The first of these, putting 
cover boards and paper together, was performed by hand without imple
ments in 30 minutes; the next, folding the books (which under the 
modern system is done after the sewing together of boards and paper), 
required 1 hour and 6 minutes by the use of a steam folding machine, 
making a total of 1 hour and 36 minutes, or about one-third the time 
required by hand. In the operation of sewing the books the cover 
boards and paper were sewed together with a steam book sewing 
machine in 1 hour and 6 minutes as against 20 hours required by hand
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with the needle—a ratio of more than 18 to 1 in favor of the machine 
method. By the use of a cloth-backing machine with steam power, and 
attended by 2 females, the backs were put on the books in 36 minutes, 
while under the hand method with a brush and folder it required 7 
hours, or more than eleven times as long.

For compressing the books, the hand press used under the primitive 
method has been replaced by the modern hydraulic press. On this 
unit the former required 2 hours and 30 minutes, being operated by a 
man whose wages were $2 per day, while with the hydraulic press 
operated by a boy at 85 cents per day the books were compressed in 15 
minutes—a ratio in time of 10 to 1 and in wages of 23 to 1 in favor of 
the machine method. The next operation, rounding the corners of the 
books, was accomplished under the modern method by the use of a 
cornering machine with steam power in 30 minutes, while ten times as 
long, or 5 hours, were required with the hammer and chisel used under 
the primitive method.

The total time required under the modern method for the comple
tion of the unit was 6 hours and 56 minutes as against 70 hours and 
30 minutes under the hand method. The hand unit was made in 1860 
by 7 persons, while the machine unit was produced in 1896 by 19 persons. 
The machine unit is superior to that of the hand both in durability and 
finish.

Forming backs for blank books, as shown in unit 60, required 15 hours 
with the steam back-forming machine as against 150 hours with former, 
shaping stick, and sponge by hand. Add to these figures the time 
shown for overseeing, etc., and we have, as shown in the summary, a 
total of 15 hours' and 20 minutes under the modern method as against 
156 hours under the primitive method for forming 3,000 backs. The 
primitive unit was produced by 2 persons in 1860, while 6 persons 
produced the modern unit in 1896.

Sewing blank-book sections is shown in unit 61 and is incidental to 
a class of blank-book making. The sewing formerly done by hand with 
the needle is under the modern system performed by the aid of the 
book sewing machine with steam power. It required 18 hours to sew 
8,000 sections with the machine, to which should be added 9 hours 
consumed in gluing down the cord ends, making a total of 2t hours 
as against 96 hours for the hand sewing. The aggregate time worked 
on the unit was 100 hours under the hand method and 27 hours and 
40 minutes under the machine. Two persons were engaged in 1860 
on the hand product and 8 in 1896 on that of the machine. The 
machine sewing is said to be more durable than the hand work for the 
reason that a cut or broken thread loosens but one section of machine 
sewing, while in hand work the entire book is loosened.

B o o k b in d in g .—It will be seen by an examination of that portion ot 
the detailed table which relates to bookbinding that the methods 
employed in the production of units 62, 63, and 64 were somewhat simi-
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lar to those discussed under the head of blank-book making, but as 
the quality and size of the books here shown difter so materially from 
those already considered these will form a separate group.

The first operation was folding the sheets, in which the folding 
machine with steam power is presented in comparison with hand work. 
The greatest difference is shown in unit 62, in which the machine 
accomplished in 18 hours and 34.3 minutes the work that required 100 
hours by the use of the bone folder by hand—a ratio of more than 5 to 
1 in favor of the machine. Unit 63 shows a ratio of 4 to 1 and unit 65 
of 5 to 1 in favor of the machine method. In all these units the work 
of the folding machine is shown to greater advantage than in the units 
representing blank-book making. Cutting waste leaves and back 
linings with a steam cutting machine, which appears in unit 63 only, 
required 15 minutes as against 4 hours with a hand cutter—a ratio of 
16 to 1 in favor of the machine. Compressing the books with a com
pressing machine required 2 hours and 8.6 minutes as against 10 hours 
with a hammer in unit 62; in unit 63 the time was 6 hours as against 
10, while in unit 64 this operation is not shown. In unit 62 com
pressing and binding 1,000 paper-covered books with compressing 
and binding machines required 9 hours and 17.1 minutes as against 
60 hours with needles, hammer, and forwarders’ tools by hand. The 
compressing and sewing machines used in unit 63 required 24 hours to 
compress and bind 1,000 books, while with needles and hammer it 
required 50 hours; and in unit 64 the sewing alone with a machine 
required 5 hours and 35 minutes as against 33 hours by hand.

The next operation in which the work of modern machinery is com
parable with hand work is that of trimming the books. In units 62 
and 63 the trimming machine run by steam required 2 hours aud 
17.2 minutes and 3 hours, respectively, as against 5 hours by hand 
in each instance. In unit 64 the plow cutter used under the hand 
method required 75 hours and the trimming machine used under the 
modern method required 5 hours. There is no explanation made for 
the relatively greater time reported for the trimming in this unit. 
Bounding the backs of books, as reported in unit 63, required 35 
hours by hand with hammer and clamp, while with the back-forming 
machine with steam power it required 6 hours, or about one-sixth of 
the time required by baud. Cutting the cloth and boards for covers 
in unit 63 by the use of the steam cover-cuttiug machine required 2 
hours, while under the hand method there were two operations for 
this work, aggregating 7 hours and 20 minutes. In unit 64, with a 
board-cutting machine, it required 6 hours to cut the boards as against 
18 hours required for the work by using hand shears.

In the operation of cover making, unit 63 shows the time worked with 
the aid of the case-making machine with steam power as 2 hours and 
30 minutes, while with the folder, gluepot, and brush used under the 
earlier method it required 12 hours and 30 minutes, or five times as
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long. In putting the gold letters on the backs of covers the stamping 
machine required 2 hours for each of units 63 and 64, while with finish
ers’ tools the hand work required 6 hours in unit 63, and with a hand 
stamp used in unit 64 it required 100 hours.

From an examination of the totals for the units, as shown in the 
summary, it is seen that the greatest saving of time was effected in unit 
62, in which an aggregate of 40 hours and 42.9 minutes was required 
under the machiue method for the completion of the unit as against 
186 hours and 20 minutes under the hand method—a ratio of about 4J 
to 1 in favor of the machine. In unit 63 the time was 101 hours as 
against 260 hours and 50 minutes, and in unit 64 it was 119 hours and 
55 minutes as against 456 hours. The dates of jmxluction of these 
units are as follows: Unit 62, 1890 under the hand and 1896 under the 
machine method; unit 63, 1890 and 1895, and unit 64, 1862 and 1895. 
In unit 62, 20 persons worked on the hand and 32 on the machine 
product; in unit 63, 38 persons were engaged on the hand product as 
against 29 on the machine; in unit 64 there were 19 persons employed 
on the hand and 18 on the machine product. Both in point of dura
bility and finish the machine-bound books are superior to those bound 
by hand.

C u t t i n g  G o l d  L e a f .—For the cutting of gold leaf for book 
lettering the gold-leaf cutting machine operated by hand power has 
considerably reduced the time necessary for the work under the more 
primitive method, in which a palette knife was used. In unit 65 the 
cutting of 100 books (2,500 leaves) of gold leaf required 20 hours under 
the hand method, while with the machine above noted the work was 
accomplished in 3 hours, or in about one-seventh the time under the 
earlier method. The time for overseeing on this unit was 1 hour under 
the primitive method, while under the modern method it was too small 
for consideration. The hand cutting was done by 2 persons in 1888 
and that of the machine by 3 persons in 1896. There appears to be no 
difference in the unit as completed under the different methods.

P e r f o r a t i n g  B a n k  C h e c k s .—The steam perforating machiue used 
in the production of unit 66, with 1 female to operate it, required 
only 9 hours to perforate 150,000 checks, while with a hand perforating 
roll it required 1 man 750 hours. Add 18 minutes to the 9 hours above 
for machinist, foreman, etc., and the aggregate time for the hand work 
is still more than eighty times as long as for the machine work. One 
person perforated the checks under the primitive method in 1856, while 
under the modern system in 1896 there were 6 persons engaged. The 
work under the machine method is said to be superior to the hand 
perforation.

B u l i n g  P a p e r .—Units 67 and 68 afford an opportunity to compare 
the work of the paper-ruling machine run by steam power with that of 
the hand ruling machine (unit 67) and the still more primitive method 
in which the implements used were the ruler and quill (unit 68). In
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unit 67, 100 reams of double-cap paper were ruled on both sides with 
faint lines by the use of a hand ruling machine in 110 hours as against 
12 hours on the ruling machine with steam power—a ratio of nearly 12 
to 1 in favor of the modern machine. In unit 68 the ruling of 100 
reams o f single-cap paper with faint lines on both sides required 4,800 
hours under the primitive method with a ruler and quill, while with 
the modern ruling machine the work was accomplished in 2 hours and 
30 minutes—a ratio of 1,920 to 1 in favor of the modern method.

The total time worked on unit 67 was 146 hours under the prim
itive method, while under the modern method it required 12 hours and 
50 minutes. In unit 68 there was no operation other than ruling under 
the hand method, while the time for ruling under the machine method 
was increased to the extent o f 15 minutes for a foreman. The hand 
ruling in unit 67 was done in 1860 and that of the machine in 1896. In 
unit 68 the hand work was done in 1819 and the machine in 1895. 
Three persons were employed under the hand method on unit 67 and 6 
under the machine, while 1 person was engaged on the work under the 
earlier method in unit 68 and 2 under the modern. The ruling under 
the machine method is always more accurate and uniform.

BOOTS AND SHOES.

The 7 units for boots and shoes embrace seven different and distinct 
styles and grades of foot wear and are considered to be fairly repre 
sentative of that industry. They are as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Hand. Machine.

69 Boots. Men’s cheap grade, kip, pegged boots, 
half-double soles.

Men’s cheap grade, kip, pegged boots, 
half-double soles.

70 Shoes. Men’s fine grade, calf, welt, lace 
shoes, single soles, soft box toes.

Men’s fine grade, calf, welt, lace 
shoes, single soles, soft box toes.

71 Shoes. Men’s medium grade, calf, welt, lace 
shoes, single soles, soft box toes.

Men’s medium grade, calf, welt, lace 
shoes, single soles, soft box toes.72 Shoes. Men’s grain, pegged, brogan shoes, 

tap soles.
Men’s grain, pegged, brogan shoes, 

tap soles.
73 Shoes. Women’s fine grade, kid, welt, but

ton shoes, single soles, patent- 
leather tips, soft box toes.

Women’s fine grade, kid, welt, but
ton shoes, single soles, patent- 
leather tips, soft box toes.74 Shoes. Women’s cheap grade, kid, turned, 

lace shoes, single soles, plain toes.
Women’s cheap grade, kid, turned, 

lace shoes, single soles, ulain toes.75 Shoes. W omen’s cheap grade, grain, pegged, 
button shoes, single soles, plain 
toes.

Women’s cheap grade, grain, McKay 
sewed, button shoes, half-double 
soles, plain toes.

Quan
tity.

100 pairs 

100 pairs 

100 pairs 

100 pairs 

100 pairs

100 pairs 

100 pairs

In the presentation of the data concerning this industry it may be 
well to state that the great difficulties attending the collection of accu
rate and reliable statistical information regarding the production of 
articles which involve any considerable detail in manufacture is 
nowhere more clearly illustrated than in this instance. From the time 
the agent of the Department first called upon the manufacturer to the
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date of final verification it was found that, while all seemed to enter 
into the spirit of the investigation and manifested a disposition to 
render all possible aid, nevertheless, at the last moment, and after the 
tabulation sheets had been revised and approved by the parties who 
furnished the original data, further errors and ambiguities were dis
covered which made it necessary for the Department to return the 
data for a second, and'a portion for even a third, verification. Aside 
from the sacrifice of time on the part of the persons furnishing the 
information, this feature of the work has necessarily demanded the 
utmost care and attention by the Department, and in every case where 
there was any question or doubt as to the accuracy of the data special 
pains were taken to have the matter rectified.

There is probably none of the older industries of the country in 
which the introduction of machinery has been more rapid, or has played 
a more important part in saving time and reducing labor cost, than in 
that pertaining to the manufacture of boots and shoes. Following the 
primitive shoemaker, who worked on the bench in his own home making 
shoes to measure for the community, the first change introduced the 
old-fashioned shoe shops, which were large enough to accommodate 
but 3 or 4 workmen. Then followed the primitive factory system, in 
which the greater portion of the work was done by hand and the 
balance by machinery, and in time this system gradually gave way to 
the modern factory system in vogue at the present time, in which, with 
the exception of the upper-cutting department, machinery has almost 
entirely displaced hand methods.

For the purpose of this report the data concerning the boot and shoe 
industry have reference to the methods employed in the second and in 
the last stages above mentioned. While the third stage was important 
as being the system under which the subdivision of labor was intro
duced, it nevertheless remained for the modern system to readjust and 
organize it so as to realize the greatest possible efficiency, both in the 
saving of space and reducing the time and labor cost of the product.

In 1880, when the subdivision of labor had about reached its limit 
and the present system had become perfected, efforts were next directed 
to the production of subordinate parts of the product, which up to that 
time had received but little attention. This departure has resulted in 
the gradual and steady growth of a large number of establishments 
which make a specialty of preparing the rough soles, heels, counters, 
box toes, welting, etc. In the production of some of the units herein 
set forth, one or more of the parts were purchased by the manufac
turers, so that it was necessary to obtain the data relating to them 
from these outside establishments, and this accounts for the several 
entries in the detailed table relating to the time and labor cost of steam 
power.

An examination of the detailed table shows that, while a large pro
portion of the operations in each unit are quite similar, there is consid- 
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erable difference in the time. The reason for this will be readily 
understood when attention is called to the fact that the several units 
represent entirely different grades of shoes, and that while the descrip
tion of the machine used, work done, and the occupations may be 
similar, yet the actual amount of time and energy expended upon each 
particular part and the number of operations required to produce the 
unit are always regulated by the particular style and quality of the 
product. It is, therefore, important that this should be borne in mind 
when making any comparison between the several units in this industry.

Ordinarily the greatest efficiency is obtained in the production of 
the cheaper grade of shoes, and a comparison of the aggregate time 
for the several units shows this to be the case. But, as will be seen by 
the detailed table, it frequently happens that in some operations greater 
efficiency is attained in the liigher-grade product. In some operations 
the time reported appeared somewhat inconsistent, but when the data 
were submitted for revision and approval by the persons who furnished 
the information, attention was called to these discrepancies, and in 
every instance corrections were made or some special reason assigned. 
In some cases it was due to the difference in the style or quality of the 
product, or to the use of more modern machinery, while in others the 
skill o f the workmen played an important part, and in a number of 
instances it was found that where the workmen were paid by the piece 
they performed the work in less time than those who were paid by the 
hour or day. But in every case the data as published have been 
revised and approved by the parties who furnished the original 
information, and the results shown are considered to be as nearly cor
rect as it is possible to make them.

It will be seen by reference to the descriptions of the units as shown 
above that in all except the last the hand and machine units are alike. 
In unit 75 the cheapest kind of women’s handmade shoes are compared 
with the cheapest grade of the machine-made product, and while not 
exactly comparable in every particular, they are given more especially 
for the purpose of showing the operations in making the McKay sewed 
shoes, which are so largely worn by women.

Owing to the difference in the style and quality of the various units, 
which, as before stated, usually govern the method of production, no 
attempt at an exhaustive comparison of the various operations has been 
made. In order, however, to more clearly present the matter, the 
leading operations in unit 73 have been selected, together with such 
operations in the other units as seem worthy of comparison.

By referring to that part of the detailed table which relates to this 
industry it will be seen that in all the units except 72 the first opera
tion under the hand method is that of measuring for sizes of shoes, cut
ting patterns, and fitting lasts. Unit 72, being a coarse, loose-fitting 
shoe, was usually made up in standard sizes, similar to the factory 
product of the present day, but in all the other units this preparatory
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work was a necessary part of the primitive method of production, and 
as no two pairs of shoes were made from exactly the same measure
ment it required considerable time. If the shoemaker were to make 
up 100 pairs of shoes from the same patterns and lasts, there would be 
a great saving in time, but as the nature of his trade and the demand 
for his product did not warrant such a course, it was necessary to take 
new measurements and fit new patterns and lasts for each pair, and 
such being the condition under which the hand work was performed, 
it seems entirely proper that this preparatory work should be 
accounted for in each of the 100 pairs in the unit. On the other hand, 
in the factory product the work of preparing the patterns and lasts 
can not well be included in the unit, for the reason that they are made 
in standard sizes and styles by outside establishments that make a 
specialty of such work, and are purchased by the shoe manufacturers 
in the same manner as other tools and machinery, and are sometimes 
used for years without alteration.

While a comparison of the primitive hand with the modern machine 
operations is the primary object of the report, still there are some im
portant operations in which, in both cases, the work was performed by 
hand. In all such cases it is natural to suppose that the time required 
under the factory method would be considerably less than under the 
hand method, in fact, a comparison of the time for cutting out cloth lin
ings in all the units, for lasting in units 69, 73, and 74, and for cutting 
out quarters and vamps in units 69, 70, 71, and 72, seems to warrant this 
conclusion. But when the time for this latter operation is seen to be 
13 hours and 53.3 minutes in unit 73 under the machine or factory method 
as against 8 hours and 20 minutes under the hand method, it appears 
that the greatest efficiency is obtained under the primitive method. 
This is a somewhat anomalous case, and when called to the attention 
of the manufacturer he stated that the time was correct, and that a smart 
cutter unhampered by “  union rules” could perform the work in the time 
specified in the hand unit. This is further qualified by both parties by 
the statement that the difference in the quality of the upper stock was 
largely in favor of the hand unit, the data for the hand unit being for 
one pair of shoes which was cut from carefully selected custom stock, 
while in the machine unit the stock was distributed to the workmen in 
bulk, and in cutting the uppers greater care was required in order to 
avoid imperfections in the leather. In unit 71 this work was accom
plished in 7 hours and 52 minutes under the machine method, while it 
required 25 hours, or more than three times as long, under the hand. 
In unit 72 the same proportion of saving is shown, the time being 3 
hours and 20 minutes under the machine method as against 10 hours 
under the hand.

In the operation of cutting out cloth linings, which was also done by 
hand under both methods in unit 73, it required 1 hour and 6.7 minutes 
under the machine as against 3 hours and 20 minutes under the hand
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method, or three times as long under the hand method. The best re
sults attained in this operation are shown in unit 74, in which the work 
was accomplished in 28.1 minutes under the machine as against 3 hours 
under the hand method—the ratio here being more than 6 to 1 in favor 
of the machine method.

In the operation of sewing back seams of quarters the sewing machine 
has taken the place of the awl, needle, thimble, and clamp. In unit 73 
this work was accomplished in 50 minutes under the machine as against 
33 hours and 20 minutes under the hand method, requiring but one- 
fortieth the time necessary by hand, while in unit 71 it was done in 1 
hour and 0.4 of a minute under the machine and 25 hours under the 
hand method—a ratio of about 25 to 1 in favor o f the machine method. 
Sewing the back seams of vamps shows about the same ratio, it requir
ing 25 hours by hand and 41.7 minutes by machine in unit 73 and 25 
hours by hand as against 1 hour and 1.5 minutes under the machine 
method in unit 71. In sewing the button pieces by hand it required 75 
hours in unit 73 as against 33.3 minutes by the sewing machine—a ratio 
of 135 to 1 in favor of the machine method.

The next important operation is that of making the linings. In 
unit 73 this work was accomplished in 2 hours and 40 minutes under 
the machine and 33 hours and 20 minutes under the hand method. In 
unit 74 the work was performed in 2 hours and 0.8 of a minute under 
the machine as against 25 hours under the hand method. These figures 
show that it required twelve and a half times as long to make the lin
ings by hand as by machine.

In the operation of sewing the linings to quarters the machine-made 
units show a marked efficiency over hand work, GO hours being required 
by hand as against 2 hours and 46.7 minutes by machine in unit 73 and 
40 hours as against 1 hour and 20.6 minutes in unit 74. The greatest 
saving is shown in unit 70, where it required 100 hours under the hand 
as against 2 hours and 41.1 minutes under the machine method—a ratio 
of 37 to 1 in favor of the machine method. In sewing around the tops 
and button scallops by hand it required forty-two times as long as by 
machine in unit 73, the figures being 100 hours by hand as against 2 
hours and 23 minutes required by the use of the sewing machine. 
Considerable progress has also been made in cutting, working, and 
finishing buttonholes. As will be seen in unit 73, it required 175 hours 
to do this work by the use of the hand punch, needle, and thimble 
as against 5 hours under the machine method—a ratio o f 35 to 1 in 
favor of the machine. In unit 75 this work was accomplished in 4 
hours and 30.7 minutes by machine as against 73 hours and 20 minutes 
by hand. Even the work of sewing on buttons has been done by 
machinery for a number of years. In unit 73 this operation was 
accomplished in 58.7 minutes by machine as against 25 hours by hand. 
In unit 74 fastening eyelets in 100 pairs of women’s lace shoes was 
done in 1 hour and 28 minutes by the modern machine as against 25 
hours by the use of the hammer and punch under the hand method.
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The work of sewing the vamps to the quarters is probably the most 
difficult part of the upper stitching, yet in this operation great effi
ciency is shown in the results accomplished by the modern sewing- 
machine as compared with the awl, needle, thimble, and clamp. In 
unit 73 this work was accomplished in 10 hours by machine as against 
100 hours by hand, while in unit 70 the time was 200 hours under the 
hand method as against G hours and 40 minutes under the machine. 
The best results attained in this operation are shown in unit 74, it 
requiring only 2 hours and 0.8 of a minute by machine as against 80 
hours by hand—a ratio of about 40 to 1 in favor of the machine 
method. The operation of sewing toe tips to vamps follows next. In 
unit 71 this work was performed in 1 hour and 3G.7 minutes under the 
machine and in 50 hours under the hand method, while in unit 73 
it was done in 1 hour and 40 minutes by machine and in 30 hours by 
hand.

The operations employed in cutting the insoles and outsoles vary 
somewhat in the different units. Under the hand method in unit 73 
by the use of the knife and pattern (operation 59a), the insoles were 
cut out in 3 hours and 20 minutes, and after being tempered, fitted to 
the last, skived, and hammered they were rounded to shape in opera
tion 59b in 8 hours and 20 minutes, or an aggregate of 11 hours and 40 
minutes as against 50 minutes by the aid of the sole-cutting machine 
and dies under the machine method. In unit 75 this work was accom
plished in a single operation in 19.7 minutes by machine as against 
3 hours and 20 minutes under the hand method, while in unit 71, by 
the aid of the sole-cutting and rounding machines (operations GO and 64), 
it required 1 hour and 17.3 minutes as against 21 hours and 40 minutes 
under the hand method. The greatest contrast in this operation is 
shown in unit 74, in which, by the aid of the stripping and sole-cutting 
machines and dies (operations 31 and 32), the work was accomplished 
in 1.6 minutes as against 5 hours under the hand method—a ratio 
of 188 to 1 in favor of the machine method. The remarkable efficiency 
shown in the machine operation in this unit can not properly be com 
pared with the work performed in the other units, as the material 
(strawboard) from which the insoles were cut was so thin that several 
pairs of soles could be cut at a time. In cutting and rounding the out
soles three operations (42, 52, and 105) were required under the machine 
method in unit 73, and the work was accomplished in 2 hours and 
36.6 minutes as against 36 hours and 40 minutes uuder the hand method; 
in unit 71 this work was performed in 8 hours and 20 minutes in a single 
operation under the hand method and in 1 hour and 32.4 minutes in 
three operations (48, 50, and 56) under the machine method, while in 
unit 75, with the aid of the leather-stripping and sole-cutting ma
chines and dies (operations 24, 25, and 45), it required only 26.5 
minutes as against 5 hours by the use of the knife and pattern under 
the hand method. The operation of cutting out heel lifts with the aid 
of the heel-cutting machine was performed in 17.3 minutes in unit 73 as
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against 10 hours by the use of the knife and pattern under the hand 
method—a ratio of about 35 to 1 in favor of the machine method.

One of the most interesting parts of the work in making boots 
and shoes is the lasting. It is the one operation above all others that 
gives shape to the product, and on account of the skill required in 
assembling the material and the great importance of having the shoes 
properly lasted the application of machinery to this part was long 
deferred. In the manufacture of the finest and lightest grades of 
women’s foot wear this work is still done by hand, but where heavy 
upper stock is used, and in the production of men’s shoes, the lasting 
machine is now in general use. In unit 71, under the hand method, 
by the use of the knife, hammer, last, and pincers, the insoles are first 
tacked to the lasts, operation 102a, then, after the counters and welts are 
prepared, this is followed, in operation 102b and 103, by inserting the 
counters and shanks and drawing the uppers over the lasts and tacking 
them to the insoles ; under the machine method, with the aid of the last
ing jacks and pincers, the counters, shank pieces, and insoles are inserted 
and the uppers pulled over the lasts and fastened at the heel and toe 
in operation 102, after which the material thus assembled passes to 
the laster (operation 103), and with the aid of the lasting machine and 
pincers the uppers are drawn down tightly over the lasts, tacked to the 
insoles, and the lasting is completed, the aggregate time being 9 hours 
and 43.4 minutes under the machine method as against 123 hours and 
20 minutes under the hand method. In unit 70 the time required for 
this operation was 18 hours by machine as against 86 hours and 40 
minutes by hand, while in unit 75 (operations 62 and 63) the work was 
accomplished in 6 hours and 13.6 minutes by machine and 38 hours and 
20 minutes by hand. As will be seen by units 69, 73, and 74, this oper- 

- ation also permits of a comparison between the primitive hand and the 
modern hand method as employed in the factory of the present day. 
In unit 73 the lasting was done by hand in 27 hours and 46.7 minutes 
under the factory method and 103 hours under the primitive method, 
while in unit 69 it required 24 hours and 3 minutes under the modern 
nand method as against 45 hours under the primitive method. In unit 
74 the factory time for this operation—4 hours and 55 minutes as against 
80 hours under the primitive method—indicates that the work was far 
less thorough, and, therefore, can not properly be compared with the 
same operation in other units. The price paid for the work— 1 cent per 
pair as against 10 cents in unit 73—seems to warrant this conclusion.

The introduction of machinery for the purpose of fastening the soles 
to the uppers is probably the most important departure from primitive 
methods that has taken place in this industry. Under the primitive 
method the soles were either pegged or sewed to the uppers by hand, 
but in 1858 the pegging machine came into general use and conse
quently the production of the coarser grades of foot wear was greatly 
facilitated. In 1860 the McKay sewing machine, which sews through
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the outsole, upper, and insole in a single operation, was perfeeted, and 
with the aid of this machine the first flexible, machine-sewed shoes 
were placed upon the market. Later on the Goodyear turn and welt 
sewing machines were introduced, with the result that the methods oi 
making the finer grades of shoes have changed to such an extent that 
it requires an expert to discern the difference between the hand and 
machine sewed product. In the several units for this industry all of 
these machines are represented. It will be seen in unit 72 (operation 
58) that the soles were pegged on in 2 hours and 13.3 minutes by the 
pegging machine as against 13 hours and 20 minutes by the use of the 
hammer and awl under the hand method, while in unit G9 (operation 
88) it required 2 hours and 46.7 minutes by the pegging machine and 50 
hours under the hand method. As regards this operation in unit 75 
the manufacturer states that the McKay sewed shoes originally took 
the place of the cheaper grade of hand-turned shoes as well as the best 
grade of women’s hand-pegged shoes, but as the turn sewing machine 
was subsequently introduced, for which one unit is reported, the opera
tions necessary in making McKay sewed shoes are compared with those 
required in making hand-pegged shoes. In this unit the soles were 
pegged to the uppers and insoles in 25 hours by hand, while with the 
aid of the McKay sewing machine the soles were sewed on in 1 hour 
and 38.3 minutes. In unit 74, with the aid of the turn sewing machine 
the soles were sewed on in 1 hour and 38.3 minutes as against 98 hours 
by the use of the awl, pincers, strap, etc., under the hand method a 
ratio of about 60 to 1 in favor of the machine. In the preceding units 
the work of fastening the soles is accomplished by a single operation, 
but in the case of welt shoes two operations are required. After the 
shoe is lasted the welt, which is a thin, narrow strip of flexible sole 
leather, is prepared and sewed to the upper and insole, then, after 
being hammered and trimmed and the bottom filled, the outsole is 
put in place and sewed to the welt. As will be seen by the detailed 
table, in units 70, 71, and 73, the time required for sewing welts to 
uppers and insoles by the use of the awl, strap, hammer, etc., under 
the hand method was 98 hours in each case, while with the aid of the 
welt sewing machine the work was accomplished in 5 hours and 43 
minutes in unit 70, 6 hours and 15.8 minutes in unit 71, and 4 hours in 
unit 73. In the operation of sewing the outsoles to the welts there is 
very little difference between units 70 and 71. In both units, by the 
use of the round and square awls, under the hand method it took 200 
hours, while with the aid of the sole sewing machine it was done in 5 
hours and 43 minutes in unit 70 and 5 hours and 14.7 minutes in unit 
71. As in the previous operation the greatest contrast in this is shown 
in unit 73, only 2 hours and 46.7 minutes being required by machine as 
against 150 hours by baud—a ratio of about 54 to 1 in favor of the 
former method.

The next operation is that of leveling the bottoms. In unit 70 (oper-
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ations 108, 109, and 110) this work was accomplished in 7 hours and 
22.5 minutes under the machine and 33 hours and 20 minutes under 
the hand method, in unit 71 in 3 hours and 10.7 minutes by machine 
as against 25 hours by hand, in unit 73 it was done in 2 hours and 
4G.7 minutes under the machine and 20 hours under the hand method, 
while the greatest efficiency in this portion of the work is shown in 
machine unit 75 (operations 6G and G7), the time being only 1 hour and 
38.3 minutes.

In the operation of nailing heels on shoes, in unit 73 the work was 
accomplished in 1 hour and 20 minutes under the machine as against 
35 hours and 50 minutes under the hand method, and in unit 71 in 3 
hours and 56 minutes by machine as against 25 hours by hand. The 
operation of trimming or shaving the heels comes next. In unit 73, by 
the use of the knife and heel shave this work was accomplished in 25 
hours under the hand method as against 50 minutes by the heel
trimming machine—a ratio of 30 to 1 in favor of the machine. In unit 
70 the time required by the machine was 2 hours and 27.5 minutes as 
against 53 hours and 20 minutes by hand. The greatest efficiency in 
this operation is shown in the work of the machine in unit 75, where it 
required only 39.3 minutes to trim 100 pairs of heels.

In the operation of scouring the heels an opportunity is given for 
noting the variation in method employed in the hand work. In unit 
71, by the use of the rasp, file, and sandpaper under the hand method 
the work was accomplished in 8 hours and 20 minutes as against 1 hour 
and 18.7 minutes by the heel-scouring machine. In unit 72, by the use 
of the paste and sandstone it required 7 hours and 55 minutes as 
against 50 minutes by machine, and in unit 73, by the use of the file, 
edge glass, and sandpaper it took 41 hours and 40 minutes by hand as 
against 1 hour and 6.7 minutes by machine, while in unit 74, where the 
rasp and sandpaper were used, the scouring was accomplished in 10 
hours under the hand as against 39.3 minutes under the machine 
method. With the aid of the steam-power breasting machine the work 
of breasting the heels was accomplished in 25 minutes in unit 73 as 
against 3 hours and 20 minutes by the use of the hammer and knife 
under the hand method, while in unit 74, with the aid of the foot-power 
breasting machine it required 39.3 minutes as against 3 hours and 20 
minutes by hand. Unit 72 being a cheap, coarse shoe, the operation 
of breasting the heels was not performed.

In the operation of trimming the edges of soles different tools and 
methods were employed in the hand units. In unit 73, with the aid of 
the edge-trimming machine and the rand knife the work was performed 
in 1 hour and 40 minutes as against 31 hours and 40 minutes by the use 
of the knife, edge glass, and sandpaper under the hand method. In 
unit 70, by the use of the knife, plane, and edge glass it required 75 
hours under the hand method and 10 hours and 33.3 minutes by 
machine, while in unit 75, by the use of the knife, rasp, and steel scraper
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it took 10 hours by hand as against 1 hour and 38.3 minutes under the 
machine method.

The next operation is that of blacking and burnishing the edges of 
soles. In unit 73, with the aid of the edge-setting machine the work 
was done in 2 hours and 22.G minutes as against 20 hours by the use of 
the burnishing iron and lamp under the hand method. In unit 71 it 
took 3 hours and 16.7 minutes by machine and 16 hours and 40 minutes 
by hand, and in unit 69 it required 2 hours and 1.4 minutes by machine 
as against 23 hours and 20 minutes by hand.

In the operation of blacking and burnishing the heels, the heel- 
burnishing machines, power brushes, and felt wheels have taken the 
place of the hand burnisher, lamp, and rub stick. In unit 73 this work 
was accomplished by machine in 1 hour and 44.3 minutes, including the 
time for beading the heel seats, as against 18 hours and 20 minutes 
under the hand method. In unit 70 it was done in 3 hours and 18.5 
minutes by machine and 11 hours and 40 minutes by hand, while in 
unit 75 it required only 1 hour and 18.6 minutes by machine as against 
5 hours by hand.

The operation of scouring and cleaning the bottoms and heel tops 
comes next. In this part the buffing and cleaning machines have dis
placed the steel scraper, rasp, edge glass, and hand buffer. In unit 73 
the work was performed in 1 hour and 35.3 minutes under the machine 
as against 11 hours and 40 minutes under the hand method. In unit 70 
it required 4 hours and 15.8 minutes by machine and 25 hours by hand, 
while in unit 75 (operations 68, 79, 80, and 81) it took 1 hour and 51.5 
minutes under the machine as against 15 hours under the hand method.

The last important operation in this industry is that of blacking and 
burnishing the shanks and heel tops. In unit 73 this work was accom
plished in 2 hours and 55 minutes under the machine as against 20 hours 
under the hand method. In unit 70 (operations 128 and 130) it took 50 
hours by hand and 4 hours and 15.8 minutes by machine, and in unit 69 
(operations 107,108,109, 111, and 112) the time under the machine was 
4 hours and 36.9 minutes as against 11 hours and 40 minutes under the 
hand method. In unit 75 this operation was performed in 2 hours and 
23.3 minutes under the machine method, but in the hand unit, and also 
in units 72 and 74, owing to the cheap quality of the product, the bot
toms were finished plain, no blacking or burnishing being performed.

A  careful comparison of that part of the detailed table which relates 
to this industry shows a considerable number of operations in the 
machine units which do not appear in the hand units. Aside from those 
operations which are peculiar to the factory method of production, 
such as the work performed by buncliers, engineers, firemen, foremen, 
machinists, markers, monogramers, packers, stampers, sweepers, watch
men, etc., there are a number of other operations, the nature of which 
indicates that in some instances they are the result of an exhaustive 
subdivision of labor, while in others it is quite clear that they arise from
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the fact that under the factory method more attention is given to the 
smaller details which go to make up a more stylish and better-finished 
product.

So far as the seven units for this industry are concerned, there is 
nothing that indicates any important change in the character of the 
employees. Excepting in a few minor operations the work is generally 
performed by adults, there being not over 7 per cent of all employees 
reported who were under 20 years of age. In this connection, however, 
it should be stated that the units for this industry were produced in one 
of the New England States, in which the laws relating to the employ
ment of children are very strict and are rigidly enforced. As regards 
the displacement of males by females, it should also be noted that in 
the New England States there are comparatively few factories in the 
shoe industry where this has taken place, though in the shoe factories 
in other sections of the country it is not uncommon to find women and 
girls operating machines and doing work that formerly was performed 
by men. On the other hand, in States west and south of New England 
men and boys have for years been largely employed in the upper- 
stitching department, while in New England, and particularly in the 
production of women’s shoes, this part of the work has always been 
reserved for females.

A  comparison of that part of the summary table which relates to 
this industry shows that in both the hand and machine units the great
est efficiency is obtained in the production of the cheaper grades of 
foot wear. Taking unit 72, it will be seen that the aggregate time 
required of all employees for making 100 pairs of men’s brogan shoes 
was 62 hours and 4.6 minutes under the machine method as against 
283 hours and 20 minutes under the hand method—a ratio of nearly 5 
to 1 in favor of the machine method. In unit 75 it required an aggre
gate of 83 hours and 10.7 minutes to make 100 pairs of women’s cheap, 
McKay sewed, button shoes by machine as against 538 hours and 20 
minutes to make the same number of cheap, grain, pegged, button 
shoes under the hand method—a ratio of more than 6 to 1 in favor of 
the machine method. In unit 70 the work of making 100 pairs of men’s 
fine, calf, welt shoes was accomplished in 296 hours and 38.6 minutes 
by machine and 2,225 hours by hand, and in unit 71 a like number of 
men’s shoes of medium grade was made in 234 hours and 36.3 minutes 
by machine and in 1,831 hours and 40 minutes by hand—a ratio in each 
case of about 8 to 1 in favor of the machine method. In unit 69 it took 
154 hours and 4.9 minutes to make 100 pairs of men’s kip, pegged boots 
by machine as against 1,436 hours and 40 minutes under the hand 
method—a ratio of about 9 to 1, while in unit 73 it required 173 hours 
and 29.5 minutes to make 100 pairs of women’s fine, kid, welt, button 
shoes by machine as against 1,996 hours and 40 minutes by hand—the 
ratio in this case being nearly 12 to 1 in favor of the machine method. 
In unit 74 it took 80 hours and 22.3 minutes to make 100 pairs of
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women’s cheap, kid, turned, lace shoes by machine as against 1,025 
hours and 20 minutes under the hand method—a ratio of nearly 13 to 1. 
Taking all units combined, the ratio would be about 1 by machine to 9 
by hand.

So far as the wearing qualities of the various units are concerned, 
the machine-made shoes of the present day are said to be equally as 
good as the handmade shoes of thirty years ago, while for style and 
finish they undoubtedly excel the handmade product.

The various units representing this industry were made in 1895 so 
far as machine production is concerned, except unit 73, which was made 
in 1896. The hand product numbered 69 was made in 1859; that num
bered 70, in 1865; that numbered 71, in 1863; that numbered 72, in 
1855; that numbered 73, in 1875; that numbered 74, in 1858, and 
that numbered 75, in 1868. Two persons each produced the hand units 
69 and 75, and each of the other hand units was produced by 1 
person. Machine unit 69 was produced by 113 persons, units 70 and 
73 by 140 persons each, unit 71 by 371 persons, unit 72 by 98 persons, 
unit 74 by 85 persons, and unit 75 by 269 persons.

BOXES.

This industry is represented by 15 units, which are described as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

76 Boxes, paper Strawboard, paper-covered, collar 
and cuff boxes, 6Jx6Jx3 inches, 
with partitions.

Strawboard, paper-covered, collar 
and cuff boxes, 6Jx6Jx3 inches, 
with partitions.

1,000

77 Boxes, paper Strawboard, manila-covered, 
quart-flask cartons.

Strawboard quart-flask cartons. . . 1, 000
78 Boxes, paper Strawboard, paper-covered, men’s 

hat boxes, 6x10x12 inches.
Strawboard, paper-covered, men’s 

hat boxes, 6x10x12 inches.
1,000

79 Boxes, paper Strawboard, paper-covered, neck- 
tieboxes, 17Jx2fxl|inches,with 
partitions.

Strawboard, paper-covered, neck
tie boxes, 17^x2|xlJ inches, with 
partitions.

1, 000
80 Boxes,paper Paper-covered board, round pill 

boxes, £xlj inches.
Round pill boxes, JxlJ inches, 

cardboard tops, covered straw- 
board bottoms, covered card- 
middle sides and collars.

10 gross

81 Boxes,paper Strawboard, paper-covered, shoe 
boxes, 11Jx 6x3J inches. 

Strawboard, paper-covered, sus
pender boxes, 15|x6Jx2i inches.

Strawboard, paper-covered, shoe 
boxes, llix6x3J inches.

1,000
82 Boxes, paper Strawboard, paper-covered, sus

pender boxes, 154x6^x24 inches.
1,  000

83 Boxes,wood
en.

Pine baking-powder boxes, 
19x13x10 inches.

Pine baking-powder boxes, 
19x13x10 inches.

100
84 Boxes,wood

en.
Cedar cigar boxes, 8x4Jx2J inches, 

trimmed and lined.
Cedar cigar boxes, 8Jx4Jx2 inches, 

trimmed and lined.
1,000

85 Boxes,wood
en.

Cedar cigar boxes, 8x4|x2 inches, 
trimmed and lined.

Cedar cigar boxes, 8x44x2 inches, 
trimmed and lined.

1,000
86 Boxes,'wood- Pine soap boxes, 18x16x8 inches.. Pine soap boxes, 18x16x8 inches. . . 100
87 Boxes,wood

en.
Pine starch boxes, 18x16x9 inches. Lock-corner, pine starch boxes, 

18x16x9 inches.
100

88 Boxes, wood
en.

20-pound tobacco boxes, 10Jxl0Jx8 
inches.

20-pound tobacco boxes, 10Jxl0Jx8 
inches.

100
89 Casting

flasks.
Lock-corner, 3-pin, pine casting 

flasks, 28x18x11 inches.
Lock-corner, 3-pin, pine casting 

flasks, 28x18x11 inches.
100

90 Mailing
tubes.

5-ply strawboard mailing tubes, 
15xlJ inches.

5-ply strawboard mailing tubes, 
15x14 inches.

1,000
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It will be seen by reference to the detailed table that the methods of 
manufacture employed in making these units vary greatly, and that 
the units are so different in character that each must be taken up 
separately for comparison as to hand and machine methods. In many 
instances there is a considerable difference in the construction of the 
boxes made under the two methods; this, together with the different 
processes employed in their manufacture, renders a comparison of 
operations often difficult and unsatisfactory.

C o l l a r  a n d  C u f f  B o x e s .—In the operation of cutting and scoring 
the pieces the double-scoring machine was used under the modern 
method, having replaced the knife used by hand under the more primi
tive method. The time required by the use of the machine was 2 
hours as against C hours by hand. The cutting machine has replaced 
the knife and gauge in the operation of cutting these pieces into 
lengths, the time required on the unit being 1 hour under the machine 
and 5 hours under the hand method. In the next operation, that of 
cutting out the corners of the boxes and the covers, the cornering 
machine takes the place of thb knife. The machine operation was per
formed in 1 hour, while the hand required 5 Lours. The operation of 
cutting out the paper to cover these boxes, which required 2 hours 
with a knife under the earlier method, was accomplished with the cut
ting machine under the modern method in 45 minutes, or in about one- 
third the time required by hand. In the operations of trimming the 
covers and gluing on the labels the work was done by the modern 
method in one-half the time required by the primitive method.

Referring to the totals, as shown in the summary, it is seen that 58 
hours and 30 minutes were required to produce this unit under the 
hand method, while under the machine method only 33 hours were 
necessary, or a little more than one-half the time required under the 
hand. The hand unit was made in 18G8 and the machine in 1895, 12 
persons being employed in the production of the hand unit and 13 in 
that of the machine.

F l a s k  C a r t o n s .—The operation of cutting out and creasing the 
cartons, performed under the modern method with the cutting and 
creasing press, is compared with the operations of scoring and cutting 
the boards, performed under the primitive method with the scoring 
machine and the rotary cutter, both run by foot power. The time 
required under the hand method was 2 hours and 37.5 minutes, thirteen 
times as long as the 12 minutes required under the machine method. 
The operation of gluing and pressing thejoints, performed with the gluing 
machine and roller in 1 hour under the machine method, is com
pared with the operations of folding and lapping the edges and putting 
on the end pieces, which required 3 hours and 52.5 minutes with 
paste brush and gauges under the hand method. The operation of 
tying cartons in packages was performed by hand under both methods, 
although the time reported under the modern is but one-half that
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under tlie primitive method. The detailed table shows that the opera
tions of conveying the paper and boards to cutters, cutting the paper 
for the covers, and putting the paper on the board, requiring 3 hours 
on the hand, were not performed on the machine product. Also the 
work of printing the firm name on the cartons, requiring 51 minutes on 
the machine, was not performed on the hand unit.

On examining the totals for this unit, as shown in the summary, it is 
seen that the unit was produced under the modern method in 3 hours 
and 54 minutes, while 10 hours, or nearly three times as long, were 
required by hand. These units were made in 1895,2 persons being 
employed in the production of the hand, while 14 were engaged on the 
machine unit.

M e n ’s H a t  B o x e s .—In the first operation, that of cutting out the 
sides for the covers, bodies, and stays, the shears have been replaced by 
the cutting machine and the time required for this operation has been 
reduced from 5 hours to 25 minutes—a ratio of 12 to 1 in favor of the 
modern method. The machine operation o f cutting out the ovals for 
the covers, bottoms, and stays, which under the modern method was 
performed with the oval machine, is compared with the hand operations 
of cutting out the ovals for covers, bottoms, and stays, and cutting out 
the covering for the covers and bottoms, which were performed by the 
use of the knife and pattern. The time required under the modern 
method was 25 minutes as against 17 hours and 30 minutes required 
under the primitive—a ratio of 42 to 1 in favor o f the machine. The 
hand operation of cutting out the covering for the sides, performed 
with shears, is compared with the cutting out of the trimmings and cov
ering for the sides performed with the cutting machine. The time 
required under the machine method was 25 minutes, while 2 hours and 
30 minutes, or six times as long, were required by hand. The covering 
machine has replaced the gluepot and brush in the operation of cover
ing the sides and molding in the tops of the covers and the bottoms, 
and the time necessary for this operation has been reduced from 80 
hours to 8 hours and 20 minutes. The operation of gluing the covering 
on the covers and bottoms, performed by hand under both methods, 
required 40 hours under the primitive method, while only 8 hours and 
20 minutes were necessary under the modern method. Several other 
operations of gluing, performed by hand under both methods, show a 
small saving of time under the modern method. Under the primitive 
method 10 hours were necessary for overseeing, while only 50 minutes 
were required under the modern method.

According to the totals, shown in the summary, it is seen that 205 
hours were required to produce 1,000 of these boxes by hand, while by 
the machine method only 63 hours and 45 minutes were required, or 
less than one-tliird the time required by hand. The hand product was 
made in 1860 and the machine in 1896, 5 persons being employed in 
the production of the hand and 13 of the machine product. The 
machine-made box is said to be superior to that made by hand.
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N e c k t i e  B o x e s .—In the operation of scoring the pieces the felt 
knife has been replaced by the double-scoring machine, the time 
required on this unit for the work being reduced from 6 hours to 2 
hours. The cutting machine, used under the modern method to cut the 
forms into lengths, has taken the place of the felt knife used under the 
primitive method. This operation was performed by the machine in 1 
hour, while 3 hours and 30 minutes were required by the hand method. 
The machine operation of cutting out the corners of the covers, per
formed with the cornering machine in 1 hour, is compared with the 
hand operation of cutting out the corners of the boxes and covers, which 
required 5 hours when performed with the felt knife. The operations of 
cutting out the paper for covering the boxes and lining the partitions 
were performed under the modern method with the slitting machine 
and the undercutting machine in 1 hour and 30 minutes, while under the 
primitive method the felt knife was used and 4 hours were required 
for the work. The operation of pasting on the top and bottom labels, 
which required 5 hours on the handmade box, was not performed on 
the machine product; the same is true of the operation of staying the 
corners of the boxes and covers, which required 4 hours under the 
machine method.

The summary shows that 59 hours were required to produce this 
unit under the primitive method, while under the modern method the 
time was 35 hours. The hand product was made in 1868 and that of 
the machine in 1895. Seven persons were employed in the produc
tion of the hand, while 14 were engaged on the machine unit.

P i l l  B o x e s .—The difference in the construction of these boxes 
under the two methods and the different processes used in their manu
facture make a comparison of operations impossible. Taking up the 
totals, as shown in the summary, it is seen that 150 hours were required 
by the hand method, while by the machine method only 19 hours and
29 minutes were necessary, or a little more than one-eighth the time 
required by hand. The hand unit was made in 1858 and the machine 
in 1894, 4 persons being employed in the production of the hand prod
uct, while 20 were engaged on the machine.

S h o e  B o x e s .— The improved lining machine run by steam has 
replaced the machine operated by hand in the work of lining the boards, 
and has reduced the time necessary for this operation on the unit from
30 hours to 3 hours. The hand operation of cutting the boards into 
sizes, performed with lever shears, and the operation of scoring and 
bending the parts, performed by use of the scoring machine with foot 
power, are compared with the machine operations of cutting the boards 
into sizes and scoring them, performed with the cutting and scoring 
machine, and cutting out the bottoms, performed with the slitting 
machine. The time required under the modern method was 2 hours as 
against 35 hours required under the primitive method. In the opera
tion of cutting out the corners of the covers the cornering machine run
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by foot power has been replaced by the machine run by steam, and the 
time required for this work has been reduced from 2 hours to 30 minutes. 
The paper-slitting machine has replaced the lever shears in the opera
tion of cutting the covering paper into strips, making the time required 
30 minutes under the modern method as against 5 hours under the 
primitive. In the operation of staying the corners of the covers the 
staying machine performed the work in 3 hours and 45 minutes, while 
28 hours, or seven times as long, were required under the hand method 
in which glue brushes were used. The lever shears aud brushes have 
been replaced by the covering machine in the operation of cutting and 
pasting the paper on the bodies of the boxes, the time required being 3 
hours and 45 minutes under the machine as against 37 hours and 30 
minutes, or ten times as long, required under the hand method. In the 
next operation, cutting and pasting the paper on the sides of the covers, 
the covering machine has replaced the lever shears and brush, and has 
reduced the time required from 40 hours to 3 hours and 45 minutes, a 
little more than one-eleventh as long as required under the hand method. 
In cutting and pasting the paper on the tops and bottoms the top label
ing machine is used, having replaced the lever shears and brushes used 
under the primitive method. The time required for this operation was 
7 hours aud 30 minutes with the machine, while 38 hours, or five times 
as long, were necessary with the hand implements. The time given for 
overseeing is 4 hours under the primitive method and 1 hour and 45 
minutes under the modern method.

On examining the totals for this unit, as shown in the summary, it is 
seen that the unit was produced under the modern method in 34 hours 
and 30 minutes, while 228 hours, or nearly seven times as long, were 
required by hand. The hand unit was made in 1867, the machine unit 
in 1895, and 14 persons worked on the hand product, while 16 were 
employed on the machine product. The machine-made box is said to 
be superior to that produced by hand.

S u s p e n d e r  B o x e s .—The two machine operations, cutting the boards 
into sizes and scoring them and cutting out the bottoms, are compared 
with the two hand operations—cutting out the sides and bottoms and 
scoring the sides and covers. Under the hand method this work was 
performed with the lever shears and the scoring machine, operated by 
hand, and required 6 hours, while under the machine method, in which 
the double-scoring machine and the slitting machine, run by steam, 
were used, only 1 hour and 30 minutes were necessary. In each of the 
next two operations, cutting the covering paper into strips and cutting 
out the muslin for stays, the work of the steam cutting machine is 
compared with that of the cutting machine operated by hand* The 
time required for each operation is 20 minutes under the modern method 
as against 1 hour under the primitive. In the next operation the 
staying machine has replaced the paste brush in staying the corners 
of the covers, and the time necessary for this work has been reduced
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from 18 hours to 3 hours. The covering machine has replaced the lever 
shears and the glue brushes in the operation of cutting the strips into 
lengths, gluing them on the sides, and molding in bottoms, and in the 
operation of cutting the trimmings into lengths and gluing them on 
the covers. The time required in both instances was 36 hours under 
the primitive method as against 8 hours and 10 minutes, or about one- 
fourth as long, under the modern. In the operation of cutting the 
strips into lengths and gluing them on the tops and bottoms the top- 
and-bottoming machine, used under the modern method, accomplished 
the work in 6 hours, while with the lever shears and glue brushes used 
under the primitive method six times as long, or 36 hours, were 
required. The operation under the machine method of lining the 
boards on both sides, which required 40 minutes, was not performed 
under the hand method.

The totals in the summary show that 145 hours were required by 
the hand method for the completion of the unit, while by the machine 
method this work was accomplished in 41 hours and 50 minutes, less 
than one-third the time required by hand. Both the hand and machine 
product were made in 1895, 14 persons being employed in the pro
duction of the hand and 23 of the machine unit.

P in e  B a k i n g -P o w d e r  B o x e s .—In the first operation, planing the 
lumber, the planing machine has replaced the hand plane, making the 
time required on this unit by the modern method 28 minutes as against 
9 hours and 36 minutes, or about twenty-one times as long, under the 
primitive method. The sawing machine has replaced the handsaw 
in the two operations of cutting the lumber into lengths and into 
widths. Bach of these operations under the machine method re
quired 40 minutes, while 9 hours and 36 minutes, or fourteen times 
as long, were required under the hand method. In the operation of 
tonguing and grooving the edges the tonguing and grooving machine 
was used under the modern method, having replaced the tonguing plane 
and the grooving plane used under the primitive method of produc
tion. The time required under the hand method was 9 hours and 36 
minutes as against 20 minutes by the machine—a ratio of 29 to 1 in 
favor of the modern method. The nailing machine has taken the place 
of the hammer in the work of nailing the boxes together, and on this 
unit the operation was accomplished in about one-fourth the time 
required by hand, or 1 hour and 20 minutes as against 4 hours and 48 
minutes. In trimming the edges of the boxes the plane has been re
placed by the trimming machine, making the time necessary for this 
operation 20 minutes, or one-seventh of the 2 hours and 24 minutes 
required under the hand method. The time chargeable to this unit for 
overseeing shows a considerable reduction under the machine method, 
the figures being 4 minutes required under the modern as against 48 
minutes under the primitive method. The operation of cutting the 
lumber to thickness, which required 28 minutes under the machine
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method, was not performed under the hand method, and the work of 
conveying material and boxes, which required 40 minutes under the 
modern method, is not found under the primitive method.

The totals for this unit show that it was produced by machine in 
5 hours and 4 minutes, while 46 hours and 24 minutes, or nine times 
as long, were required by hand. The hand unit was made in 1850 and 
the machine unit in 1895, 7 persons being employed in the production 
of the hand, while 19 were engaged on the machine unit.

C e d a r  C i g a r  B o x e s .—Data were secured for two units under this 
head, and that numbered 84 is taken up first. In the first operation, 
cutting the lumber into sizes, the saw run by steam power has taken 
the place of the gauge, table, and circular saw with foot power. The 
time necessary for this operation was 13 hours and 20 minutes under 
the hand method, while under the machine method 7 hours, or about 
one-half as long, were required. The hand operation of nailing the 
boxes together and trimming the edges and hinges, performed with 
hammers, planes, tack pullers, and knives, is compared with four 
machine operations in which this work was performed with the nailing 
machine and the nail-pulling machine, both run by foot power; the box
trimming machine, run by steam, and the knife, operated by hand. 
The time required was 40 hours under the primitive method as against 
21 hours and 30 minutes under the modern method. In the operation 
of gluing the hinges on the boxes the work was performed by hand 
under both methods. The time required under the hand was 6 hours and 
40 minutes as against 3 hours required under the machine method. This 
difference in time is accounted for by the fact that the employees who 
worked at this operation on the machine unit were specialists, and 
therefore much more expert than the employees working on the hand 
unit, who performed all parts of the work and consequently were less 
expert in any one of them. The time required for overseeing under the 
modern method was 3 hours, while under the primitive method only 1 
hour was necessary. The short time required under the hand method 
is accounted for by the fact that there were only 2 persons besides the 
proprietor working on this unit, the proprietor acting as sawyer and 
packer and at the same time overseeing the work. The operation of 
smoothing the ends and lids of the boxes, which required 5 hours under 
the machine method, was not performed under the hand method.

According to the totals shown in the summary for unit 84, it is seen 
that 102 hours and 15 minutes were required to produce this unit 
by the modern method, while by the primitive method 148 hours and 40 
minutes were necessary. Both the hand and the machine products 
were made in 1895, 3 persons being employed on the hand unit, while 
13 were engaged in the production of the machine unit.

The work on the previous unit, number 84, began with cutting the 
lumber into sizes, while unit number 85 embraces the earlier operation 
of cutting the logs into lengths. The extra work of sawing out and 
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planing the lumber accounts for the longer time required to produce 
this unit. Steam power was used under the primitive method to 
run the saws, and the difference in the time required under the two 
methods is therefore not so great as it would be had only hand tools 
been used under the early method. The operation of cutting the logs 
into lengths, which, under the primitive method, was performed with a 
handsaw, is compared with the operation of cutting the logs into 
lengths and delivering them to the veneer saw, which was performed 
with a handsaw and cant hooks under the modern method. The time 
required was 2 hours by the modern as against 3 hours by the prim
itive method. In the operation of cutting the lumber into widths 
the saw run by steam power was used under both methods, the time 
required being 5 hours under the primitive method and 8 hours under 
the modern. The hand operation of planing the lumber, performed 
with a hand plane, is compared with the three machine opera
tions—planing the lumber, performed with the planer run by steam; 
inspecting and finishing the lumber, performed with the hand plane, 
and jointing the lumber, performed by the double jointer run by steam. 
The time under the machine method was 16 hours as against 50 hours 
required under the hand method. In the operation of cutting the lum
ber into sizes the saw run by steam was used under both methods, the 
time required being 5 hours under the primitive as against 3 hours 
under the modern method. The operation of nailing the boxes together 
was performed with hammers in 37 hours and 30 minutes under the 
hand method, while under the machine method this work was accom
plished with the nailing machine, run by foot power, and the hammer in 
32 hours and 30 minutes. The operation of cutting out the hinges and 
putting them on the boxes was performed by hand under both methods, 
the knife and glue brush being used under the primitive and the paper 
cutter and swab under the modern method. The time required was 8 
hours under the machine as against 12 hours and 30 minutes under the 
hand method. The operations of hauling the lumber to kiln, seasoning 
the lumber, trimming the edges of boxes, drawingtacks from the lids, and 
smoothing the boxes, which required 14 hours and 30 minutes under the 
modern method, were not performed under the primitive method.

On examining the totals for unit 85, as shown in the summary, it is 
seen that 179 hours were required to produce this unit by the hand 
method, while 159 hours and 15 minutes were required by the machine. 
The hand unit was made in 1855, the macliiue in 1895; 17 persons being 
engaged on the hand, while 30 persons and 1 horse were employed 
in the production of the machine unit.

P in e  S o a p  B o x e s .—In the operation of planing the lumber the 
time required by the use of the planing machine was 36 minutes, while 
9 hours and 36 minutes, or sixteen times as long, were required by the 
use of the hand planes. The next two operations, cutting the lumber 
into lengths and into widths, were each performed with the handsaw
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under the primitive method in 9 hours and 36 minutes, while under the 
modern method, in winch the sawing machine was used, each of these 
operations was performed in 36 minutes, or one-sixteenth the time 
necessary by hand. The nailing machine has replaced the hammer in 
the operation of nailing the boxes together, the time required being 4 
hours and 48 minutes by the hand, and about one-tliird that time, or 1 
hour and 30 minutes, by the machine method. The hand operation of 
trimming the edges of the boxes, performed with a plane, is compared 
with the machine operation of trimming the edges of the pieces, for 
which a trimming machine was used. The time was 2 hours and 24 
minutes under the hand method and 15 minutes, or about one-tenth the 
time, under the machine. In the operation of putting the advertise
ment on the boxes, the stencils and brush were used under the primitive 
method, and the time required was 2 hours and 24 minutes, while 
under the modern method, in which a printing press was used, this work 
was done in 30 minutes, or about one-fifth the time required under the 
hand method. The time chargeable to overseeing was 1 hour and 36 
minutes under the hand method and only 6 minutes under the machine 
method. The operation of tonguing and grooving the edges of the 
lumber, which under the modern method required 30 minutes, was not 
performed under the primitive method.

Taking up the totals, as shown in the summary, it is seen that 41 
hours were required to produce this unit under the earlier method, 
while only 5 hours and 51 minutes, or about one-seventh the time, 
were required under the modern. The hand unit was made in 1860 and 
the machine in 1895, and 9 persons were employed in the production of 
the hand, while 17 were employed on the machine unit. The machine- 
made box is said to be superior to that produced by hand.

P in e  S t a r c h  B o x e s .—The machine product is a lock-cornered box, 
glued together, while the box produced under the hand method has 
plain corners, nailed together. For this reason the operations in 
which the boxes are put together are not compared. In the operation of 
planing the lumber, the jack and smoothing planes have been replaced 
by the planing machine, and the time in this instance has been reduced 
from 9 hours and 36 minutes to 30 minutes—a ratio of 19 to 1 in favor 
of the machine method. In the next two operations, cutting the lum
ber into lengths and into widths, the sawing machine has replaced the 
handsaw, the time required for each of these operations being 36 
minutes under the modern method as against 9 hours and 36 minutes, 
or sixteen times as long, under the primitive method. The trimming 
machine was used under the modern method in trimming the boxes, 
having replaced the plane used under the primitive method. The time 
required was 3 hours and 12 minutes with the hand tools and 27 min
utes, or about one-seventh as long, with the machine. The operation 
of putting the firm name on the boxes was performed with the printing 
press in 6 minutes under the machine method, while under the hand 
method, in which this work was performed with a stencil and brush,
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3 hours, or thirty times as long, were required. The time for oversee
ing was 1 hour and 36 minutes under the primitive method, while 
under the modern method only 6 minutes were required.

Taking up the totals, as shown in the summary, it is seen that 43 
hours and 48 minutes were required to produce this unit under the 
hand method, while under the machine method only 4 hours and 30 
minutes, or a little more than one-tenth the time, were necessary. The 
hand unit was made in 1860 and the machine in 1895, 7 persons being 
employed in the production of the hand, while 16 were employed on the 
machine unit. The machine-made box is said to be better than that 
made by hand.

T o b a c c o  B o x e s .—In the operation of planing the lumber the plan
ing machine has replaced the plane and bench, the time required being 
30 hours under the hand and about one-seventh as long, or 4 hours 
and 24 minutes, under the machine method. The cut-off saw and the 
double saw were used under the machine method in the operation of cut
ting the lumber into sizes, having replaced the handsaw used under the 
hand method. The time worked on this operation was 2 hours and 
12 minutes under the modern, and 30 hours, or about fourteen times 
as long, under the primitive method. In the operations of nailing 
the sides together and nailing in the heads the nailing machine has 
replaced the hammer, and the time required for each oi these operations 
has been reduced from 5 hours to 1 hour and 6 minutes. The opera
tion of smoothing the boxes, which under the machine method required 
1 hour and 6 minutes, was not performed under the hand method. 
Cutting out the linings, which required 18 hours and 20 minutes under 
the primitive, is not necessary under the modern method because the 
waste strips produced in the machine sawing are used as linings.

On examining the totals for this unit, as shown in the summary, it is 
seen that 100 hours were required for its production by hand, while by 
machiue only about one-sixth the time, or 16 hours and 30 minutes, 
were necessary. The hand unit was made in 1893, the machine in 1897. 
One man did all the work on the handmade box, while 15 persons were 
employed in the production of the machine unit.

C a s t in g  F l a s k s .— In the first two operations, cutting the lumber 
into widths and into lengths, the sawing machine has replaced the 
handsaw, the time required being 5 hours as against 20 hours for the 
first operation and 4 hours as against 16 hours for the second—a ratio 
of 4 to 1 in favor of the modern method in each instance. The lock- 
corner machine has taken the place of the chisel and mallet in the oper
ation of cutting the spaces for lock corners. The time required was 
60 hours under the hand method and 6 hours under the machine. The 
time necessary for overseeing was 1 hour and 19.5 minutes under the 
hand, while only 18.1 minutes were required under the machine method.

The summary shows that 152 hours and 19.5 minutes were required 
to produce this unit by hand, while under the machine method about 
one-third that time, or 57 hours and 34.3 minutes, were necessary.
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This unit was produced in 1897 under both methods. Three persons 
were employed in the production of the handmade flask, while 5 were 
engaged in the machine product.

M a i l i n g  T u b e s .—On account of the difference in the processes of 
manufacture under the two methods the earlier operations can not be 
separately compared. The first two operations under the primitive 
method—cutting the boards into sizes and pasting the tubing together, 
which were performed with the cutting machine run by hand and the 
paste brush—are compared with the machine operations of cutting the 
boards into strips and forming the tubes and cutting them into lengths, 
which were performed with the slitting machine and the tube-making 
machine. The time required was 1 hour and 12 minutes under the 
machine method as against 5 hours and 30 minutes, or nearly five times 
as long, under the hand method. The hand operation of collecting the 
tubes and tying them in bundles required, under the primitive method, 
1 hour; this is comparable with tying the tubes in bundles, for which 
only 12 minutes were necessary, no tools being used under either 
method. The operation of drying the tubes, which under the hand 
method required 30 minutes, was not performed on the machine-made 
tube, these tubes being cut into the desired length after making, and 
falling from the machine at one place, where the bundler tied them 
together. The handmade tubes were made of desired length in the 
first instance and then distributed in the drying room. Here the 
bundler collected them when dry and tied them together.

Taking up the totals, as shown in the summary, it is seen that 7 hours 
and 52.5 minutes were required to produce this unit by hand, while only 
1 hour and 28.2 minutes, or less than one-fifth as long, were necessary 
by machine. The hand unit was made in 1897 and the machine in 1895, 
4 persons being employed in the production of the hand unit, while 3 
were engaged on the machine. The handmade tube is said to be 
stronger than that made by machinery.

BREAD AND OTHER BAKERY PRODUCTS.

This industry is represented by 13 units, described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

91
92

1,000
1,000Bread........... 1-pound loaves graliam bread . . .  

1-pound loaves “ homemade” 
bread.

1-pound loaves graham bread -..  
1-pound loaves “ homemade” 

bread.
93 Bread........... 1,000

94
95
96

1,000 pounds 
1, 000

Bread........... lf-pound loaves Vienna bread .. Impound loaves Vienna bread .. 1, 000
97
98
99

1, 000
1,000 pounds 
1, 000 poundsCrackers___ Round lemon crackers, packed.. Lemon crackers (sweet biscuits), 

packed.
100 Crackers___ Cream soda biscuits, packed----- Cream soda biscuits, packed----- 1, 000 pounds
101 Craskers___ “ Standard” soda biscuits, 

packed.
Ginger snaps, packed..................

“ X X "  soda biscuits, packed . . . 1,000 pounds

102 Gingersnaps Ginger snaps, packed.................. 1, 000 pounds
103 Pretzels___ Pretzels, 35 per pound................. Pretzels, 35 per pound................. 1,000 pounds
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It will be observed that unit 96 is for 1,250 pounds of the product, 
unit 97 for 125 pounds, and each of the other units for 1,000 pounds. 
An examination of that portion of the detailed table which relates to 
this industry shows that the methods employed in the manufacture of 
the different units for bread vary in no important particular, and that 
the production of crackers was accomplished in practically the same 
manner for all the units. It was also found that some of the principal 
operations were, in a measure, common to all the units in the industry. 
For this reason the operations on these units have, wherever practi
cable, been grouped and considered together. The first operation con
sidered is that of sifting the flour. In some of the units this work is 
called “ mixing and sifting,” but the results are substantially the same. 
No sifting operation is shown in the production of navy bread in unit 
94. Under the modern method a steam sifter was used, and in the 
primitive establishment a hand sieve or sifter did the work. The time 
for this work varied considerably under each method for different units. 
The capacity of the implement used, the thoroughness of the work 
done, and the character of the material to be sifted perhaps would 
account for these differences as between the different units. The steam 
sifter required 5.2 minutes in unit 93 and 15.4 minutes in unit 92 
for sifting the flour for 1,000 pounds of bread, while in 96 the time 
required for 1,250 pounds was 24 minutes—a slightly longer time in 
proportion than in any other unit for bread. In unit 91 the time was 
6.5 minutes and in 95 it was 2.7 minutes. To perform this work by 
hand required from 24 minutes in unit 95 to 1 hour and 40 minutes 
in unit 91, units 92 and 93 showing 1 hour and 33.8 minutes and 46.2 
minutes, respectively. As shown by these figures, about fifteen and 
one-half times as long were required for this operation by hand as by 
machine in unit 91, six times as long in unit 92, nine times as long in 
unit 93, etc. This operation in the units for crackers, ginger snaps, 
and pretzels shows a much longer time required under the hand method, 
while the time shown under the machine method is about the same as 
that given for bread, except that unit 103 shows a longer time for the 
machine. In unit 98 the machine sifted the flour in 16.7 minutes as 
against 6 hours required by hand; in unit 99 the time was 12.5 minutes 
as against 5 hours, and in unit 101 it was 7.5 minutes as against 3 hours 
and 30 minutes. It required twenty-eight times as long by hand as by 
machine in unit 101, twenty-four times as long in unit 99, twenty-one 
and one-half times as long in unit 98, etc. In unit 103, however, the 
machine did its work only three times as rapidly as the hand operator.

The next operations, those of mixing and kneading the dough (and 
in some cases making the sponge), were done with steam mixers under 
the modern method, while under the primitive a trough, or sometimes a 
trough and a scraper, were the only facilities for this work. The best 
results are seen in unit 99, where the machine did the mixing for 
1,000 pounds of crackers in 1 hour and 52.5 minutes as against 25
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hours, or thirteen times as long, required by hand. The mixing for 
bread shows a eomparatively uniform difference in time under the 
primitive and modern methods. In unit 91 the time required under 
the machine method was 1 hour and 37.2 minutes as against 0 hours 
and 20 minutes required by hand, while in unit 94 the machine accom
plished its work in 1 hour and 0.6 minutes as against 8 hours required 
by hand. In mixing for crackers, etc., considerable more time, com
paratively, was required under the hand method than in the mixing 
for bread, while the difference under the machine method was not so 
great. Mixing the dough for 1,000 pounds of crackers with a steam 
mixer in unit 98 required 2 hours and 30 minutes, while by hand it 
required 18 hours. In unit 101 the time was 1 hour and 22.5 minutes 
under the modern method and 11 hours and 30 minutes under the hand. 
In the production of ginger snaps a hand machine was used for mixing 
and required 20 hours and 2.5 minutes to accomplish as much as was 
done by the steam mixing machine in 2 hours and 8.5 minutes. This 
operation in the other units shows similar results to those noted. The 
next operation considered is peculiar to the production ot bread, and 
in each unit except 91 the work was done by hand under both methods. 
This is the operation of molding the loaves and putting them in pans. 
In unit 91 the molding was done with a bread machine, and this, 
together with putting the loaves in pans and setting loaves to prove, 
required 2 hours and 46.5 minutes as against 5 hours, the time required 
by hand. In the remaining units for bread this operation required 
more time under the modern method than under the primitive, except 
in unit 95, and there it required very little less. The operation does 
not occur in unit 94.

In the production of crackers it is seen that the rolling of the dough 
under the modern method was done in two operations, and that the 
second one also included cutting, while in the hand method these 
operations were distinct. This condition makes it desirable to con
sider these two operations together. Under the machine method the 
steam brake and iron rollers have taken the place of the rolling pin, 
and a steam rolling and cutting machine has superseded the simple 
hand cutter. The best result of the machine method is found in unit 
101, in which the dough for 1,000 pounds of crackers was rolled, cut, 
and put into pans in 3 hours and 45 minutes under the machine 
method as against 54 hours required by hand—a ratio of nearly 14£ 
to 1 in favor of the machine method. The time required for this work 
under the modern method in units 98, 99, and 100 was 11 hours and 
6.8 minutes, 10 hours and 25 minutes, and 5 hours, respectively, while 
the time under the hand method was 80 hours tor unit 98 and 60 
hours each for units 99 and 100. in unit 102, for making ginger 
snaps, the snap machine rolled, cut, and put the snaps in pans at one 
operation, and this, with the operation of straightening the snaps in the 
pans, required 7 hours and 8.7 minutes as against 62 hours and 30
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minutes, or nearly nine times as long, with hand implements. A  similar 
operation in the production of pretzels was performed in the modern 
establishment with a rolling and stamping machine, which rolled and 
cut 1,000 pounds of pretzels in 1 hour and 30 minutes, while the hand 
operator with a knife and proving boards required 51 hours for the 
same work—a ratio of 34 to 1 in favor of the machine method. The 
other operations for the production of the various units in this industry 
show no notable differences in appliances. As a rule, considerable less 
time was required under the machine than under the hand method for 
the same operation. Under the machine method some operations are 
found which do not appear in the production by hand. Among these 
are conveying material and products, overseeing, furnishing power, etc., 
and the time required for them was comparatively short.

From a study of the totals for these units, as shown in the summary, 
it is seen that the best results were attained in the production of crack
ers, ginger snaps, and pretzels. The best showing in the units for 
bread is found in that numbered 91, where under the modern method 
it required 8 hours and 56.1 minutes to produce 1,000 pounds of bread 
as against 28 hours, or three times as long, required by hand. Unit 97 
was produced under the machine method in 8 hours and 24 minutes as 
against 10 hours under the hand method. As stated before, this unit 
is for 125 pounds, much less than the quantity represented by the other 
units of this industry. In the other units for bread the time under the 
machine method ranged from 18 hours and 33.5 minutes in unit 94 to 31 
hours in unit 96, while under the hand method it ranged from 30 hours 
and 46.5 minutes in unit 93 to 52 hours and 48 minutes in unit 94. The 
units for the production of crackers, 98, 99, 100, and 101, show under 
the machine method 35 hours and 33.5 minutes, 32 hours and 42.5 min
utes, 2o hours and 50 minutes, and 18 hours and 37.5 minutes, respec
tively, as against 160 hours, 150 hours, 123 hours and 20 minutes, and 
105 hours for the corresponding work by hand. The ratios in favor of 
the machine method here indicated are about 4£ to 1 in each of units 98 
and 99, 4§ to 1 in unit 100, and 5§ to 1 in unit 101. In making ginger 
snaps the total time required under the modern method was 27 hours 
and 51.8 minutes, while under the primitive method it required 156 
hours and 15 minutes, or about five and two-thirds times as long. 
To make 1,000 pounds of pretzels under the modern method required 32 
hours and 30 minutes as against 108 hours, or three and one-third times 
as long, under the hand method.

The machine product in each case (except in unit 91) and hand units
92, 93, 95, 96, and 97 were made in 1895. Hand units 94, 98, and 100 
were produced in 1858, units 99 and 101 in 1859, unit 102 in 1857, and 
unit 103 in 1880. In unit 91 both the hand and the machine products 
were made in 1897. In unit 91,1 person was engaged on the hand, while 
12 persons were employed on the machine product. In each of units 92,
93, 95, and 97 the hand product required the labor of 2 persons, while 
the corresponding machine units were produced by 23, 31, 35, and 21
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persons, respectively. It required 16 persons in unit 94 to produce tlie 
liand product and 22 tlie machine. In unit 96,9 persons worked on the 
band product and 33 on tlie machine, and in unit 98,19 persons worked 
on the band and 17 on the machine product. In unit 49, the numbers 
are 12 under the band and 19 under the machine method, and in unit 
100,18 persons were engaged under each method. Units 101 and 102 
show 17 and 13 persons, respectively, under the hand method, and 21 
and 18 under the machine, and in unit 103 there were 9 persons under 
the hand as against 7 under the machine method. So far as quality is 
concerned, the modern product is in most cases claimed to be superior 
to the handmade article. This claim is made chiefly on the ground that 
the machine-made product is more uniformly and thoroughly mixed.

BRICK AND SEWER PIPE.

This industry is represented by 5 units, which are described as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
num
ber. Hand. Machine.

104 Common red brick, 8x4x2£ inches. 
Fire-clay paving brick, standard 

size.
6-inch straight clay sewer pipe... 
Standard 8-inch straight clay 

sewer pipe.
9-inch sand and cement sewer pipe.

Common red brick, 8x4x2| inches. 1,000
105 Fire-clay paving brick, standard 

size.
8- inch straight clay sewer pipe... 
Standard 8-inch straight clay

sewer pipe.
9- inch sand andcement sewerpipe.

1, 000

106
107

108

Sewer pipe.. 
Sewer pipe..

Sewer pipe..

100 feet 
100 feet

100 feet

B r i c k .—The two presentations for brick show such differences in the 
appliances used under the modern method that they are considered 
separately.

Under the modern method, in unit 104, the clay was dug and loaded 
on cars with a steam shovel and transported to the brick machines on 
cars run by steam power, while under the primitive method the digging 
and loading on carts were done with picks and shovels and the convey
ing to the pug mill was accomplished partly by horse power and partly 
by hand. To place sufficient clay at the machine to make 1,000 brick 
by the former method required 31.5 minutes as against 4 hours and 40 
minutes, or nearly nine times as long, by the latter. In the operation 
of making bricks the brick machine has taken the place of the old pug 
mill and molding by hand. This machine grinds the clay and molds 
the bricks at one operation, and in this case produced 1,000 brick in 
13.5 minutes, while 2 hours and 40 minutes, or more than twelve times 
as long, were required with the primitive implements. In the modern 
establishment the engineer and fireman were employed a total of 13.5 
minutes in furnishing the power for this unit, while under the primitive 
method horses furnished the power and required a total of 2 hours and 
20 minutes. The aggregate time for the production of this unit under 
the modern method was 7 hours and 29.3 minutes as against 20 hours 
and 36.7 minutes, or nearly three times as long, under the primitive
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method. Both the hand and the machine work were done in 1895. 
There were 21 persons engaged in the production of the hand unit, 
while 119 persons were required on the machine unit.

In the production of paving brick (unit 105) the steam crushing 
machine and drying pans crushed and ground the clay for 1,000 brick 
in 59.7 minutes, while the primitive grinding mill run by an ox required 
4 hours and 45.7 minutes, or nearly five times as long, for this work. 
By the use of a steam pug mill the clay was tempered, or mixed with 
water, in 11.9 minutes as against 3 hours and 7.5 minutes with a trough 
and shovel by hand—a ratio of nearly 16 to 1 in favor of the machine 
method. The wire-cutting brick machine required 5 persons—1 man and 
4 boys—to operate it, and these persons in 1 hour accomplished as much 
as the hand operator with a mold and hand wire cutter did in 4 hours 
and 45.7 minutes. The total time necessary for the complete produc
tion of 1,000 paving brick by the modern method was 8 hours and 
42.8 minutes, while by the primitive method it required 33 hours and 
52.1 minutes, or nearly four times as long. The hand unit was produced 
in 1830 by the labor of 11 persons, while 37 persons produced the 
modern unit in 1896. The handmade bricks are considered better in 
quality and bring a better price than the machine-made product.

S e w e r  P i p e .—This branch of the industry is represented by three 
units—two for clay pipe and one for pipe made of sand and cement. 
In units 106 and 107 the processes are so similar that they are consid
ered together. In these units the clay was ground and tempered under 
the modern method by the use of steam pans, while under the primi
tive method this work was done in unit 106 with a grinding mill and 
in unit 107 with a mill and mixing box, operated in both cases by horse 
power. The steam machines accomplished this work in 1 hour and 
23.3 minutes for unit 106 and in 1 hour and 15.1 minutes for 107 as 
against 2 hours and 13.3 minutes and 5 hours, respectively, under the 
primitive method. In forming and finishing the pipe, sewer-pipe 
presses were used under the modern method for forming, while the 
finishing was done with a knife. Under the primitive method potters’ 
wheels were used for this work. The modern method required, in unit
106, 2 hours and 13.4 minutes, and in unit 107,1 hour and 52.6 minutes, 
while the work with the wheel required 4 hours and 45.7 minutes in 
unit 106 and 6 hours and 40 minutes in unit 107. The remaining oper
ations were performed by hand under both methods, and differences in 
time are accounted for by different and better facilities in some in
stances than in others for the same work. . The total time for the pro
duction of the machine units was almost identical for each, being 9 
hours and 30 minutes in unit 106 and only 0.4 o f a minute more in unit
107. Under the primitive method it required 16 hours and 11.4 min
utes to produce unit 106 and 26 hours and 10 minutes for unit 107. 
The ratios here shown are nearly 2 to 1 and 3 to 1, respectively, in favor 
of the machine method. Both modern units were produced in 1896 
and the hand units in different years, unit 106 in 1845 and unit 107 in
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1832. The persons employed in their production were 8 and 7 for the 
respective hand units and 35 and 24 for the machine. There is little if 
any difference in the quality of the hand and machine products, but 
the machine-made pipe is better in finish.

Unit 108 was made of sand and cement and required much less time 
than was necessary to make clay pipe. The steam mixer accomplished 
as much in 5.0 minutes as a man with a hoe did in 28.6 minutes. The 
greatest saving of time on this unit is in the operation for tamping the 
mixture in the molds. The hydraulic drain-tile machine did this work 
in 11.1 minutes as against 5 hours and 42.9 minutes, or more than thirty 
times as long, with a hand tamping iron. The total time necessary to 
make 100 feet of 9-incli sand and cement pipe under the modern method 
was 2 hours and 12.2 minutes as against 8 hours and 44.4 minutes under 
the primitive—a ratio of 4 to 1 in favor of the machine method. One 
man made the hand unit in 1894, while 18 persons produced the machine 
unit in 1896. The machine-made pipe is more uniform in thickness 
and thinner and lighter than the handmade.

BROOMS AND BRUSHES.
This industry is represented by 13 units, which are described as 

follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

109 Brooms . No. 2 hearth brooms, wire wound, 
2 9-stitcli bands, 10 pounds corn 
per dozen.

No. 2 hearth brooms, wire wound, 
2 9-stitch hands, 10 pounds corn 
per dozen.

100 dozen

110 Brooms . No. 6 house brooms, wire wound, 
3 12-stitch hands, 20 pounds corn 
per dozen.

No. 6 house brooms, wire wound, 
3 12-stitch bands, 20 pounds corn 
per dozen.

100 dozen

111 Brooms . X X  railroad warehouse brooms, 
wire wound, 4 13-stitch bands, 
32 pounds corn per dozen.

X X  railroad warehouse brooms, 
wire wound, 4 13-stitch hands, 
32 pounds corn per dozen.

100 dozen

112 Brooms . No. 1 whisls brooms, wire wound, 
2 11-stitch bands, 8 pounds corn 
per dozen.

No. 1 whisk brooms, wire wound, 
2 11-stitcli bands, 8 pounds corn 
per dozen.

100 dozen

113 Brushes Wiredrawn, Russian bristle hair
brushes, 2-piece oval backs, 300 
holes.

Wiredrawn, Russian bristle hair
brushes, 2-piece oval hacks, 300 
holes.

1 gross

114 Brushes Wiredrawn,tampico horse brushes, 
2-piece oval backs, 179 holes, 
leather hand straps.

Tampico horse brushes, solid oval 
backs, 179 holes, leather hand 
straps.

1 gross

115 Brushes Double-wing, wiredrawn, tampico 
scrub brushes, 2-piece backs, 
pointed ends, 119 holes.

Double-wing, tampico scrub 
brushes, solid hacks, pointed 
ends, 119 holes.

1 gross

116 Brushes Double-wing, wiredrawn, tampico 
scrub brushes, 2-piece backs, 
pointed ends, 119 holes.

Double-wing, tampico scrub 
brushes, solid backs, pointed 
ends, 119 holes.

1 gross

117 Brushes Wiredrawn, horsehair shoe 
brushes, 2-piece oval hacks, 120 
holes in each body, 40 in each 
dauber.

Horsehair shoe brushes, solid oval 
backs, 120 holes in each body, 40 
in each dauber.

1 gross

118 Brushes Wiredrawn, horsehair shoe 
brushes, 2-piece hacks, 120 holes 
in each body, 40 in each dauber.

Horsehair shoe brushes, solid oval 
backs, 120 holes in each body, 40 
in each dauber.

1 gross

119 Brushes Wiredrawn, hog-bristle stove 
brushes, 2-piece backs, pointed 
ends, 100 holes in each body, 22 
in each dauber.

Hog-bristle stove brushes, solid 
backs, pointed ends, 100 holes in 
each body, 22 in each dauber.

1 gross

120 Brushes Wiredrawn, hog-bristle stove 
brushes, 2-piece backs, pointed 
ends, 100 holes in each body, 22 
in each dauber.

Hog-bristle stove brushes, solid 
backs, pointed ends, 100 holes in 
each body, 22 in each dauber.

1 gross

121 Dusters. No. 15 standard split turkey- 
feather dusters, 115 15-inch 
feathers.

No. 15 standard split turkey- 
feather dusters, 115 15-inch 
feathers.

1 gross

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



140 REPORT OF THE COMMISSIONER OF LABOR.

In the manufacture of brooms the use of modern machinery has sup
planted the more primitive methods in the operation of sorting and 
bleaching the corn, removing seeds, cutting hurl from the stalk and 
sorting it to size, and in sewing, winding, and trimming the brooms. 
The other operations were performed in practically the same manner 
under the modern as under the more primitive method. The four kinds 
of brooms represented are hearth brooms, house brooms, railroad ware
house brooms, and whisk brooms, the size of the unit in each case being 
100 dozen.

H e a r t h  B r o o m s .— Of the operations necessary to the production of 
unit 100 only five show a difference between modern and primitive 
methods. Under the modern method the corn was bleached in a bleach
ing room, the time required for this operation being 1 hour and 40 min
utes, while the time for the same operation under the more primitive 
method of using a bleaching box was 2 hours and 30 minutes. Under 
the modern method the seeds were removed from the corn by the use 
of a steam scraping machine in 6 hours and 40 minutes as against 15 
hours with the revolving scraper operated by hand, or more than twice 
as long. Cutting the hurl to size and sorting it was accomplished under 
the modern method in 0 hours and 40 minutes by the use of a steam 
hurl-cuttiug and sizing machine; under the primitive method this work 
was performed entirely by hand in 15 hours, the only implement used 
being a knife. The ratio in this operation is also more than 2 to 1 in 
favor of the machine method. The brooms were wound under the ma
chine method on steam winding machines, operated by men who also 
used knives and hammers, the time required on the unit for this opera
tion being 40 hours. Under the more primitive method the work was 
done with a winding machine operated by foot power, with the same 
hand implements as those used in the modern method, the time required 
being 51 hours. Trimming the ends of the brooms was performed under 
the modern method with a clipping machine operated by hand in 1 
hour and 20 minutes; with shears, the implement used under the primi
tive method, this work required 2 hours and 30 minutes, or nearly 
twice the time. The seven operations of sorting, dyeing, grading, re
moving the heart from the hurl, sewing, removing the loose fiber, and 
bunching the brooms were performed by hand in substantially the same 
manner under both methods, the total time for the seven operations 
being 77 hours under the machine method and 84 hours and 30 min
utes under the hand. This difference in time may perhaps be accounted 
for by the improved system and more efficient workmen under the 
modern method. The three operations of staining, striping, and var
nishing the handles are reported on the machine side only, for the 
reason that the handles were purchased stained, striped, and var
nished by the establishment from which the data for the more primi
tive method were secured.

The total time required on this unit was 179 hours and 30 minutes
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by the baud and 157 hours and 56 minutes by the machine method. 
The hand production was made in 1881, while that of the machine was 
made in 1895, 5 persons being engaged on the hand and 25 on the 
machine product.

H o u s e  B r o o m s .—Of the operations necessary to the production of 
this unit, number 110, a difference is shown between the modern and 
the more primitive methods of manufacture in the following : The corn 
under the modern method was sorted to size by means of a steam siz
ing machine, with which the work was performed in 36 hours and 21.4 
minutes; under the more primitive method the sorting was done by 
hand on a sizing table in 50 hours. As in the case of the hearth 
brooms, the bleaching of the corn under the modern method was done 
in a bleaching room, the time for this operation being 2 hours and 51.4 
minutes as against 5 hours required under the more primitive method 
in which a bleaching box was used. Cutting the hurl from the stalks 
and sorting it to size was performed on the hurl-cutting and sizing 
machine in 7 hours and 8.6 minutes; by the hand method, with a knife, 
the work required 25 hours, or three and one-half times as long. The 
winding was done on steam winding machines under the modern 
method, the operators also using knives and hammers, and the time 
required was 60 hours and 34.3 minutes as against 100 hours required 
on the winding machine run by foot power and with the same hand 
implements as those used in the modern method. For sewing the 
brooms under the modern method a broom-sewing machine run by 
steam was used, which did the work in 28 'hours and 34.3 minutes. 
This work was accomplished under the more primitive method, by 
the use of vises, needles, thimbles, and knives, in 83 hours and 45 
minutes—a ratio of nearly 3 to 1 in favor of the machine method. 
Under the modern method the seeds were removed from the corn by 
the use of a steam scraping machine in 4 hours and 17.1 minutes, while 
the work was accomplished under the primitive method by the use of 
the revolving scraper operated by hand in 15 hours—a ratio of about 
34 to 1 in favor of the machine method. The ends of the brooms were 
trimmed under the modern method with a clipping machine operated 
by hand in 2 hours and 51.4 minutes, while with the hand shears used 
under the more primitive method the operation required 20 hours, or 
seven times as long. Under the modern method the handles were sized 
by the use of sizing cups and sponges in 5 hours and 42.9 minutes, 
while the work was accomplished in less time—5 hours—under the 
more primitive method of dipping the handles in the sizing barrel. 
Striping the handles under the modern method was performed by the 
use of a painting machine in 2 hours and 51.4 minutes. Under the 
more primitive method the handles were not striped. Varnishing the 
handles under the modern method, in which varnish cups and sponges 
were the implements used, was accomplished in 3 hours and 38.6 min
utes as against 7 hours and 30 minutes with the cup and brush used
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under the more primitive method—a ratio of 2 to 1 in favor of the 
modern method. The eight operations of sorting the corn for insides, 
covers, and hurls, grading the corn, removing the heart from the hurl, 
dyeing the corn, picking off seeds, bunching the brooms, pasting 
labels on handles, and sacking the brooms, were performed by hand in 
substantially the same manner under both methods, the total time for 
the eight operations being 97 hours and 8.6 minutes under the machine 
method and 119 hours and 10 minutes under the hand.

The total time required on this unit was 295 hours and 51.3 minutes 
under the machine and 445 hours and 25 minutes under the hand method. 
The hand product was made in 1881 and the machine in 1895, 9 persons 
being engaged on the hand and 105 on the machine product.

R a i l r o a d  W a r e h o u s e  B r o o m s .—In the production of railroad 
warehouse brooms there is no material difference, in the description of 
methods used and relative time worked, from the data shown for the 
previous unit. The larger size of the broom accounts for the increased 
time under both hand and machine methods. The total time required 
on this unit was 313 hours and 44.5 minutes under the machine and 492 
hours and 55 minutes under the hand method. The hand product was 
made in 1881, while that of the machine was made in 1895, 9 persons 
being engaged on the hand and 102 on the machine product.

W h i s k  B r o o m s .—With the exception of winding, the several opera
tions necessary to the production of whisk brooms show practically the 
same methods and time as are shown for hearth brooms, unit 109. The 
fact that more winding was required on the whisk broom than on the 
hearth broom accounts for the longer time consumed in this operation, 
viz, 53 hours and 20 minutes on the steam winding machine and 63 
hours on the machine run by foot power as against 40 hours and 51 
hours, respectively, for the hearth brooms. The total time required on 
this unit was 159 hours and 5 minutes by the machine method and 190 
hours and 42 minutes by the hand. The hand product was made in 
1881, while that of the machine was made in 1895, 5 persons being 
engaged on the hand and 24 on the machine product.

H a i r b r u s h e s .—Of the operations necessary for the production of 
this unit, JSTo. 113, a difference is shown between the modern and the 
more primitive methods of manufacture in the following: Rounding 
the faces of the blocks (1 gross) was accomplished by the use of a 
rounding machine run by steam power in 36 minutes, while under the 
hand method, in which vises and drawing knives were used, this opera
tion required 2 hours and 34.3 minutes, or more than four times as long. 
The blocks, which were purchased in the rough by the establishment 
employing modern methods and subsequently cut and planed, were 
received ready planed at the factory in which the more primitive 
methods prevailed. The faces of the blocks were smoothed in 18 
minutes by the use of the modern steam sand drum, while with the 
vises, spokeshaves, and sandpaper used under the primitive method 3
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hours aud 25.7 minutes were required—a ratio of more than 11 to 1 in 
favor of the machine method. The holes to receive the bristles were 
bored in the blocks (300 in each) by the use of the steam boring 
machine in 2 hours and 52.8 minutes under the modern method as 
against 12 hours required under the primitive method of using boring 
machines run by foot power—a ratio of more than 4 to 1 in favor of 
the machine method. The preparation of the bristles comes next in 
order. By the use of the steam rotary trimmer under the machine 
method the ends of the bristles were trimmed in 36 minutes, while 
under the more primitive method this work was performed by hand, 
with shears, in 2 hours and 10.8 minutes, or more than three and one- 
half times as long. The brushes were shaped under the modern 
method by the use of a brush-shaping machine run by steam power in 
1 hour and 12 minutes, while under the primitive method, in which the 
work was performed by hand with the use of vises, saws, and drawing 
knives, this operation required 8 hours and 24 minutes, or seven times 
as long. Smoothing the backs was accomplished under the modern 
method by the use of steam sand drums in 10 hours as against 21 hours 
and 36 minutes required for this work by the use of the hand imple
ments—spokeshaves, knives, saws, files, and emery paper—a ratio of 
over 2 to 1 in favor of the machine method. The operations of var
nishing the faces of blocks; washing, bleaching, and tying bristles in 
bundles; sorting the bristles; combing, dragging, and tying bristles in 
bundles ; cutting, mixing, and weighing bristles; drawing bristles into 
holes; gluing backs on blocks, and varnishing and polishing backs 
were performed by hand in identically the same manner under both the 
modern and the primitive methods, the total time for the eight opera
tions being 120 hours and 3.7 minutes under the modern and 121 hours 
and 49.9 minutes under the primitive method.

The total time required on the unit was 140 hours and 51.1 minutes 
under the machine and 172 hours and 22.3 minutes under the hand 
method. The hand product was made in 1870, while that of the machine 
was made in 1895, 113 persons being engaged on the hand and 117 on 
the machine product.

H o r s e  B r u s h e s .—Of the operations necessary to the production 
of this unit, No. 114, only four will admit of a direct comparison 
between the work accomplished under the two methods. These are 
marking the blocks for holes, boring holes in blocks, drawing tampico 
fiber into holes, and trimming the ends. Many of the operations are 
performed in such a widely different manner under the modern from 
those under the more primitive method that comparison is difficult or 
impossible. For example, operations numbered 5, 6, and 8, under the 
modern method—smoothing, branding, and buffing the brushes—have 
no corresponding operations under the more primitive method, and 
operations lettered A, B, C, D, and E, shown in the table under the 
hand method—gluing backs on blocks, shaping blocks, shaving edges

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



144 REPORT OF THE COMMISSIONER OF LABOR.

and planing blocks, cutting out leather straps, and tacking the backs 
on blocks—have no corresponding operations under the machine 
method. The blocks were marked for holes under the modern method 
by the use of a punch press run by steam power, the time worked on 
the unit being 30 minutes, as against the 1 hour required for the 
operation with the perforated pattern and whiting used under the more 
primitive method. The holes for the tampico fiber were bored in the 
blocks by the use of steam boring machines in 4 hours and 17.8 min
utes, while with the boring machine run by foot power used under the 
more primitive method 7 hours were required. The number of holes 
bored in each block was 179 under both methods. The operations num
bered 3 and 4 under the machine method should be considered together. 
The first, drawing the tampico fiber into holes, was performed by the 
use of steam brush-drawing machines in 12 hours and 2.7 minutes, and 
the trimming of the ends of fiber was done with a steam trimming 
machine in 42 minutes, the total time for the two operations being 12 
hours and 44.7 minutes. This work, which was done by hand under the 
more primitive method, the implements used being vises and shears, 
required 30 hours, or more than twice as long. Varnishing the brushes 
and tacking straps on the backs were performed by hand in the same 
manner under both methods, the total time for these operations being 
5 hours and 12 minutes under the modern and 4 hours and 30 minutes 
under the primitive method.

The total time required on the unit was 27 hours and 56.5 minutes 
by the machine and 68 hours and 30 minutes by the hand method—a 
ratio of about 2¿ to 1 in favor of the machine method. The hand 
product was made in 1883, while that of the machine was made in 1895, 
12 persons being engaged on the hand and 25 on the machine product.

S c r u b  B r u s h e s .— The descriptions of the two units, 115 and 116? 
are much the same under each method, except that the backs of the 
machine-made brushes are solid, while those of the handmade brushes 
are in two pieces. Each unit consists of 1 gross of brushes. In unit 
115 the results of the use of steam-power machinery are presented in 
contrast with those of hand work, while unit 116 shows a comparison 
of the work accomplished by the use of machinery run by water power 
with that of hand work. It will be observed that the establishments 
in which the more primitive methods prevailed have reported a consid
erable difference in the time worked in the different operations, although 
the methods are substantially the same.

In unit 115 but four of the operations are comparable under the two 
methods of manufacture. Under the modern method the blocks were 
marked for holes by the use of a punch press run by steam power, with 
which the operation was accomplished in 30 minutes, while 1 hour was 
required for marking with the perforated pattern and whiting used 
under the more primitive method. The holes for the tampico fiber 
were bored in the blocks by the use of steam boring machines in 2
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hours and 51.4 minutes, while with the boring machine run by foot 
power used under the more primitive method 11 hours and 25 minutes 
were required, or four times as long. There were 119 holes bored in 
each block—17,136 holes for the unit—under both methods. The com
bined operations of drawing the tampico fiber into the holes and trim
ming the ends of the fiber, which under the modern method were 
performed on brush-drawing and trimming machines with steam power 
in 8 hours and 36.6 minutes, were performed by baud with vises and 
shears in 34 hours and 16 minutes—a ratio of 4 to 1 in favor of the 
machine method. Under the modern method the blocks were smoothed 
by the use of a steam revolving sand drum in 45 minutes. There is no 
operation comparable with this shown in the tabulation of the more 
primitive method. The blocks were purchased in the rough under the 
primitive method and fully shaped under the modern, and for this rea
son no comparison as to the work is made. The total time required on 
the unit was 14 hours and 40 minutes under the machine and 53 hours 
and 26 minutes under the hand method—a ratio of more than 3¿ to 1 
in favor of the machine method. The hand product was made in the 
same year as the machine, 1895, 8 persons being engaged on the hand 
and 16 on the machine product.

In unit 116 only three of the operations are comparable under the 
modern and the primitive methods of manufacture, viz, boring holes in 
the blocks, setting tampico fiber into the blocks, and trimming the 
ends of the fiber. Under the modern method the holes were bored in 
the blocks by the use of a boring machine run by water power in 4 
hours and 16.9 minutes, while with the foot-power boring machines used 
under the primitive method the time required for this operation was 5 
hours and 1 minute. The combined operations of setting the tampico 
fiber in blocks and trimming the ends of the fiber, performed respec
tively on a brush-setting and a trimming machine run by water power, 
required but 6 hours and 12.1 minutes. These operations, performed by 
hand under the primitive method, with vises and shears, required 23 
hours and 59.4 minutes, or nearly four times as long. Under the mod
ern method the blocks were smoothed by the use of a revolving sand 
drum run by water power, the time required for the operation being 1 
hour and 15 minutes. The blocks were then branded with a branding 
machine in 4.9 minutes. There were no corresponding operations to 
these under the more primitive method. As in the case of unit 115, 
the blocks were purchased in the rough and with two-piece backs under 
the primitive method, while under the modern method they were pur
chased solid and fully shaped. The operations, smoothing the blocks 
and branding the brushes, shown under the machine method, have no 
corresponding operations under the hand method. The total time 
required on the unit was 12 hours and 53.3 minutes under the machine 
and 33 hours and 56.4 minutes under the hand method—a ratio of about 
2¿ to 1 in favor of the machine method. The hand product was made 
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in 1893, while the machine was made in 1895, and 35 persons were 
engaged on the hand and 7 on the machine product.

S h o e  B r u s h e s .—In the manufacture of shoe brushes the principal 
operations under both the modern and the more primitive methods are 
practically the same as those described in the units previously reported, 
the same machinery and implements being used with substantially the 
same results. There are, however, two operations found here which do 
not appear in the former units, namely, boring holes in handles, and 
attaching daubers and handles to the brushes.

In unit 117 the holes were bored in the handles by the use of the 
steam boring machine in 45 minutes, while the hand boring machine 
required 1 hour and 45 minutes, or more than twice as long. The 
daubers and handles were attached to the brushes under the modern 
method by the use of an automatic screw driver operated by hand iii 1 
hour and 12 minutes, which is but a few minutes less time than that 
reported for the operation under the primitive method in which the 
implements used were a brace, with a screw-driver and bit, and hammer, 
requiring 1 hour and 30 minutes. The total time required for this unit 
was 26 hours and 52.4 minutes under the machine and 70 hours and 15 
minutes under the hand method—a ratio of more than 2£ to 1 in favor 
of the machine method. The hand and machine product were both 
made in 1895, 12 persons being engaged on the hand and 18 on the 
machine product.

In unit 118 there is no difference in time shown under the two 
methods for boring the holes in handles or for attaching daubers and 
handles to the brushes. The total time required for this unit was 22 
hours and 3.5 minutes under the machine and 68 hours and 1 minute 
under the hand method—a ratio of more than 3 to 1 in favor of the 
machine method. The hand product was made in 1893, while that of 
the machine was made in 1895, and 41 persons were engaged on the hand 
and 10 on the machine product.

S t o v e  B r u s h e s .—Units 119 and 120 show no important variation 
from the operations reported under scrub brushes and shoe brashes.

F e a t h e r  D u s t e r s .—There is but one operation in this unit, 121, in 
which any difference in time worked or implements used is shown 
under the two methods—the shaving of the inside of quills. This is 
accomplished under the modern method by the use of electric splitting 
machines in 8 hours as against the work of the hand splitting knives 
used under the more primitive method, requiring 24 hours, or three 
times as long. In addition to this work of shaving the inside of the 
quills, the splitting machine removes the pith from them, which is not 
done under the hand method. The total time required for this unit 
was 51 hours under the machine and 64 hours under the hand method. 
The hand product was made in 1870, while that of the machine was 
made in 1895, 15 persons being engaged on the hand and 26 on the 
machine product.
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BUTTONS AND BUTTONMOLDS.

This industry is represented by 8 units, which are described as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

122 100 gross 
100 gross 
100 gross 
100 gross 
100 gross

123 Buttonmolds 40-line Yankee buttonmolds.........
124
125 Buttons........
126 Buttons........ 20-line brass-ball coat buttons___ 201ine brass-ball coat buttons . . . .
127 100 gross 

40 gross128 Buttons........ Vegetable-ivory cloak buttons___ Vegetable-ivory cloak buttons___
129 Buttons........ Vegetable-ivory coat buttons........ Vegetable-ivory coat buttons..... 40 gross

In this industry machinery, aud in some cases the same kind of power, 
is used under both the hand and machine methods. In making button- 
molds, for instance, water power is used under both methods, and in 
making vegetable ivory cloak buttons, steam power is used under both. 
A  comparison between strictly hand and machine methods is not shown 
in this industry, but rather a comparison between primitive and crude 
machinery and methods and the modern improved machinery and 
methods. The work of the old hand and foot power machine is com
pared with that of the modern machine run by steam, and in most cases 
an article of superior finish is produced by the modern method. The 
considerable difference in the time required by the two methods is 
accounted for not only by the improved machinery used at the later 
date, but also by the application of factory methods, which has resulted 
in more skillful and better disciplined employees. An examination of 
the detailed table shows that the methods of manufacture employed in 
making these units varied with the nature of the unit produced. For 
this reason only the units which are similar in construction are con
sidered together.

B u t t o n m o l d s .—The method employed in the manufacture of units 
122 and 123 being the same, these two units are considered together. 
All corresponding operations were performed with the same motive 
power under both methods, and the same tools were used under both, 
except in the operation of turning the molds. In the first operation, 
that of preparing the stock for 100 gross of molds, no tools were used 
under either method, the time required in each instance being 12 
minutes under the hand method and 3 minutes under the machine. The 
next operation is that of cutting the stock, the circular saw being used 
under both methods. The time required for each of the two units was 30 
minutes under the primitive and 15 minutes under the modern method. 
In the operation of turning the molds the button machine has replaced 
the lathe. The best results attained by the use of the button machine 
are shown in unit 123, in which this work was done in 1 hour and 39
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minutes under the modern as against 17 hours and 36minutes, or nearly 
eleven times as long, required by the use of the lathe under the primi
tive method. In unit 122 this operation was accomplished in 1 hour 
and 20 minutes under the machine as against 13 hours and 51 minutes, 
or more than ten times as long, required under the hand method. The 
tumbling barrel is used under both methods in smoothing the molds, 
the time required for each unit being 6 minutes under the hand and 3 
minutes under the machine method. In the operation of keeping the 
machinery and tools in order, the time required in unit 122 was 46.5 
minutes under the hand method as against 8.4 minutes under the 
machine, while in unit 123, 1 hour and 1.8 minutes were required under 
the hand and 11.4 minutes under the machine method, the ratio being- 
more than 5 to 1 in each instance. The time required for overseeing 
was nearly three times as long under the primitive method as under 
the modern.

Examining the totals for these two units, as shown in the summary, it 
is seen that the best results were attained, so far as a saving of time is 
concerned, in unit 123, in which an aggregate of 2 hours and 18 minutes 
were required under the machine method for the completion of the unit 
as against 19 hours and 42.3 minutes, or nine times as long, required 
under the hand method. In unit 122 the time required under the ma
chine method was 1 hour and 54.3 minutes as against 15 hours and 37.9 
minutes, or more than eight times as long, required by the hand. The 
longer time required to produce unit 123 is probably due to the fact 
that this unit is a much larger mold than that in unit 122. The hand 
unit in each case was made in 1832, while each machine unit was pro
duced in 1895. The number of persons engaged on the hand unit was 
in each instance greater than that engaged on the machine product. 
In making unit 122, 15 persons worked on the hand, while 3 were en
gaged on the machine product; 18 persons worked on hand unit 123, 
while 4 worked on the machine product.

B o n e  B r a c e  B u t t o n s .—The hand operation of preparing the stock 
for 100 gross of these buttons, which was performed with the cleaver 
and block, is compared with the machine operation of cutting the stock, 
which was performed with a circular saw. The time required was 3 
hours under the hand method as against 11 hours and 31.2 minutes 
under the machine. It is proper to say that the result accomplished by 
this operation under the two methods was probably not the same. In 
the next operation, forming the buttons, the button machine usedunder 
the modern method accomplished this work in 14 hours and 24 minutes, 
while under the primitive method, in which the lathes and drills were 
used, 132 hours, or about nine times as long, were necessary. The im
proved tumbling barrel, run by steam, has replaced the tumbling barrel 
operated by hand in the operation of scouring and polishing the buttons. 
The time required was 13 hours and 12 minutes under the hand as 
against 7 hours and 12 minutes under the machine method. The opera-
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tions of keeping machinery in order, overseeing, and furnishing power, 
which required 3 hours and 36 minutes under the machine method, 
were not necessary under the hand.

The totals in the summary show that 148 hours and 12 minutes were 
required to produce this unit by hand, while only 36 hours and 43.2 
minutes, or less than one-fourth as long, were required by machine. 
The hand product was made in 1842 and the machine product in 1895,
7 persons being employed under each method. The machine-made but
ton is of better style and finish than that produced by hand. It will 
be observed by reference to the detailed table that boys performed an 
important part of the work under the modern method.

M e t a l  B r a c e  B u t t o n s .—The first two operations, cutting out 
blanks for the fronts and for the centers, were each performed with a 
press operated by foot power under the hand method, and each re
quired 10 hours, while under the machine method, in which a press and 
gang dies were used, each of these operations was performed in 12 
minutes, or in one-fiftieth of the time required by the primitive method. 
The next operation, cutting out blanks for the backs, was also per
formed with the foot press under the hand method and required 10 
hours, while under the machine method, in which a steam press was 
used, 5 hours were required. It is noticed that for each of the two 
previous operations under the machine method, in which blanks were 
cut out for fronts and centers, only 12 minutes were required, while for 
this latter operation of cutting out blanks for backs 5 hours were nec
essary. This difference is explained by the fact that scrap stock was 
used in the latter case, thus preventing the use of the gang dies, which 
were used in the press when the blanks for the fronts and centers were 
cut out of the whole stock. This operation was performed in 12 minutes 
when whole stock was used. The operation of assembling the parts, 
stamping the buttons, and piercing the holes was performed with the 
press used under the machine method in 5 hours, while under the hand 
method, in which presses and drop stamp were used, 54 hours and 10 
minutes, or nearly eleven times as long, were required. The time nec
essary for overseeing was 1 hour under the primitive method as against 
15.6 minutes under the modern. The operations of making tools, doing 
general work, furnishing power, and watching the establishment, which 
required 29.4 minutes under the machine method, were not necessary 
under the hand.

The totals, as found in the summary, show that 85 hours and 10 
minutes were required to produce this unit under the primitive method, 
while only 11 hours and 9 minutes, or about one-eighth as long, were 
necessary under the modern method. The hand product was made in 
1865 and the machine in 1896, 8 persons being employed in the pro
duction of the hand, while 10 worked on the machine.

B r a s s  B u t t o n s .—In unit 126 the operation of cutting out the blanks 
for shells and drawing the shells was performed with the steam press
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under the modern method in 3 hours and 20 minutes, while under the 
primitive method the hand press was used, and the time required was 
26 hours and 40 minutes, or eight times as long. In unit 127 this work 
can not be separated from the operation of stamping the design, both 
operations requiring 4 hours with the steam press under the modern 
method as against 42 hours and 40 minutes with hand presses and a 
drop stamp and die operated by foot power. In the operation of cut
ting out and piercing the blanks for the backs in unit 126 the press 
run by steam has replaced that operated by hand, the time required 
being 13 hours and 20 minutes under the hand as against 3 hours and
20 minutes, or one-fourtli the time, under the machine method. The 
next operation on unit 126 is that of making the eyes and fastening 
them to the backs. This work was performed with the automatic 
button machine in 3 hours and 20 minutes under the modern method, 
while under the primitive method, in which foot presses were used, 53 
hours and 20 minutes, or sixteen times as long, were required. The 
work of the two previous operations, cutting out blanks for the backs 
and making the eyes and fastening them to the backs, was performed 
in one operation in unit 127. The automatic button machine used 
under the machine method accomplished this work in 4 hours as 
against 51 hours and 40 minutes, or nearly thirteen times as long, 
required by the hand method, in which presses operated by hand and 
foot power were used. The operation of closing the shells, unit 127i 
was performed with the hand press under the primitive method in 20 
hours as against 4 hours required by the use of the automatic button 
machine under the modern method. In unit 126 this operation was 
performed with the press operated by foot power under both methods, 
but it required nearly twice as long in the primitive establishment as 
in the modern. The operations of making tools, setting dies, oversee
ing, furnishing power, and watching establishment, which in unit 126 
required 1 hour and 11.7 minutes under the modern method, were not 
necessary under the hand. Also in unit 127 the operations of making 
tools, doing general work, overseeing, and furnishing power, which 
required 44 minutes under the modern method, were not performed 
under the primitive.

On examining the totals for these units, as shown in the summary, it 
is seen that by far the best results were attained in unit 127, in which 
an aggregate of 14 hours and 14 minutes were required under the 
machine method for the completion of the unit as against 115 hours 
and 40 minutes, or about eight times as long, required under the hand 
method. In unit 126 the time required under the modern method was
21 hours and 51.7 minutes as against 113 hours and 20 minutes, or more 
than five times as long, required under the primitive. The hand unit 
in each case was made in 1830, while the machine unit was produced 
in 1895. Nine persons were employed in the production of hand unit 
126, while 13 worked on the machine product, and 6 persons worked 
on hand unit 127, while 9 were employed on the machine product.
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V e g e t a b l e -Iv o r y  B u t t o n s .— The same methods being employed 
in the manufacture of units 128 and 129, these units are considered 
together. In the operation of forming the buttons the button machine 
was used under the machine method, having replaced the lathe used 
under the hand method. The best results attained by the use of the 
button machine are shown in unit numbered 128, in which 10 gross of 
buttons were formed in 15 hours as against 190 hours, or nearly thirteen 
times as long, required by the use of the lathe under the hand method. 
In unit 129 this operation was accomplished in 10 hours under the 
machine as against 88 hours and 12 minutes, or more than eight times 
as long, under the hand method. The operation of drilling the holes 
in the buttons in unit 128 was performed with the drill press under the 
modern method and with the drill under the primitive method, the 
time required being 5 hours under both. In unit 129 this work was 
performed with the drill press in 5 hours under the machine method, 
while under the hand, in which lathes and drills were used, 22 hours 
were required. In the operation of dyeing the buttons a kettle was 
used under both methods, the time required under the primitive method 
being 5 hours for unit 128 and 5 hours and 30 minutes tor unit 129, 
while under the modern method only 30 minutes were required for each 
unit. This difference in the time required was caused mainly by the 
greater number of buttons dyed at one time under the modern method. 
The tumbling barrel was used under both methods in the operation of 
smoothing the buttons, the time required tor each unit being 3 hours 
under the hand and 15 minutes, or one-twelith as long, under the 
machine method. In both units the riddle operated by steam per
formed the work of separating the buttons under the modern method, 
while under the primitive method no tools were used for this operation 
on unit 128, and on unit 129 the riddle operated by hand was used. 
The time required for each unit was 2 hours under the hand and 9 min
utes, or about one-thirteenth as long, under the machine method. In 
the operation of sewing the buttons on cards, in which needles and 
thimbles were used under both methods, a considerable difference in the 
time required under the two methods is noticed. Under the modern 
method this work was done in 12 hours and 15 minutes in each instance, 
while under the primitive method 18 hours and 30 minutes were required 
for unit 128 and 33 hours for unit 129. This difference in time is said 
to (be caused by the better class of employees and the factory methods 
employed in the manufacture of the machine-made unit, the better- 
adapted needle used, and by the fact that the cards used under this 
method were punctured much more easily than those used under the 
hand method. The time necessary for keeping machinery in order and 
sharpening tools was 11 hours under the primitive method and 1 hour 
and 45 minutes under the modern for unit 129. The time for this work 
on unit 128 under the primitive method is not separable from that for 
the operation of furnishing power. The time chargeable to thesejinits 
for overseeing shows a considerable reduction under the machine
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method. For unit 128 the time was 10 hours uuder the hand method 
as against 30 minutes under the machine, and for unit 129 it was 11 
hours under the hand method and 30 minutes under the machine. The 
operations o f preparing the stock, specking the stock, sorting the stock, 
and packing the buttons required the same time under both methods, 
the work being done by hand in each instance.

Taking up the totals for these units, as shown in the summary, it is 
seen that the best results were attained in unit 128, in which an aggre
gate of 88 hours and 51 minutes were required by the machine method 
for the completion o f the unit as against 305 hours and 15 minutes, or 
more than three times as long, by the hand method. In unit 129 the 
time required by the modern method is shown to have been 78 hours 
and 38 minutes as against 203 hours and 18 minutes, or less than three 
times as long, by the primitive. The hand product in unit 128 was 
made in 1862 and that in unit 129 in 1857, while the machine jirocluct 
in both units was made in 1895. In the production of hand unit 128 
there were 31 persons employed, while 83 worked on the machine 
product. Nineteen persons worked on hand unit 129, while 85 were 
employed on the machine product. The buttons made under the mod
ern method are said to be better in style and iinish than those produced 
under the primitive method.

CARPETS.

This industry is represented by 6 units for the manufacture of car
pets and 4 units for sewing carpets, as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber. Name.

130 Carpet, body 
Brussels.

131 Carpet, in
grain.

132 Carpet, in
grain.

133 Carpet, in
grain.

134 Carpet, rag.

135 Carpet, vel-
vet.

136 Sewing car
pet.

137 Sewing car
pet.

138 Sewing car
pet.

139 Sewing car
pet.

Description.

Hand.

9-wire body Brussels carpet, 
warp 1,300 worsted ends, 522 
linen ends, linen filling, 18 
picks per inch.

Ingrain carpet, cotton warp, 
wool filling, 1,088 ends, 26 
picks per inch.2-ply ingrain carpet, worsted 
yarn, 832 ends.

Ingrain carpet, worsted yarn, 
1,080 ends, 26 picks per inch.

Rag carpet, made from 175 
pounds cotton rags and 35 
pounds (240 ends) cotton warp 
yarn.

9-wire velvet carpet, warp 780 
worsted ends, 522 linen ends, 
790 cotton ends, linen filling 
i  pound per yard, 18 picks per 
inch.

Sewing ingrain carpet...................

Sewing tapestry Brussels carpet

Sewing W  ilton carpet.............

Sewing Wilton carpet.............

Machine.

9-wire body Brussels carpet, 
warp 1,280 worsted ends, 512 
cotton ends, 256 jute ends, 
linen filling J pound per yard, 
18 picks per inch.

Ingrain carpet, cotton warp, 
wool filling, 1,088 ends, 26 
picks per inch.2-ply ingrain carpet, worsted 
yarn, 1,072 ends, 26 picks per 
inch.

Ingrain carpet, worsted yarn, 
1,088 ends, 26 picks per inch.

Rag carpet, made from 175 
pounds cotton selvage and 85 
pounds (600 ends) cotton warp 
yarn.

9-wire velvet carpet, warp 216 
worsted ends, 432 cotton ends, 
648 jute ends, linen filling J 
pound per yard, 18 picks per 
inch.

Sewing ingrain carpet..................

Sewing tapestry Brussels carpet

Sewing Wilton carpet.............

Sewing Wilton carpet.............

Quantity.

1.000 yards

1.000 yards

1.000 yards

1.000 yards 

120 yards

1.000 yards

100 yards 

100 yards 

100 yards 

100 yards
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In this industry tlie units compared differ somewhat in weight, ma
terial, style, and finish, but they are as nearly alike as could be found, 
and it is thought that these differences do not materially affect the com
parisons. In the manufacture of carpets the work of the old-style ma
chine operated by hand is compared with that of the modern machine 
run by steam; in the sewing of carpets the comparison is between the 
work of the needle and thimble and that of the carpet sewing machine 
run by electricity.

C a r p e t s .—An examination of the detailed table shows that the 
methods employed in manufacturing carpets varied somewhat with the 
kind of carpets made, but that the principal operations found in this 
industry were common to almost all of these units. The greatest sav
ing o f time in the operation of scouring the yarn is shown in unit 133, 
in which the scouring machine has replaced the box, the time required 
being 125 hours under the hand method as against 11 hours and 15 
minutes, or about one-eleventh as long, under the machine method. The 
scouring machine used under the modern method performed this work 
in 3 hours on unit 130 and in 1 hour and 30 minutes on unit 135, while 
under the primitive method, in which the box and wheel were used, 30 
hours were required for this operation on unit 130 and 15 hours on unit 
135, ten times as long being required by hand as by machine in each 
instance. In unit 132 the scouring machine performed this work m 18 
hours under the machine method, while under the hand method, in 
which a tub and pole were used, 35 hours were necessary. This opera
tion was not performed on units 131 and 134. In the operation of dye
ing the yarn the dyeing machine used under the modern method per
formed this work in 10 hours on unit 130, while by the use of the copper 
boilers under the primitive method GO hours were required. The dyeing 
machine replaced the dye tub and poles in unit 132, the time required 
being G hours and 14.8 minutes under the machine as against 25 hours, 
or four times as long, required under the hand method. In unit 133 
this operation was accomplished by the use of the dye tub and poles 
in 17 hours and 30 minutes under the primitive method, while under 
the modern method, in which the dyeing machine and kettles were used, 
80 hours were necessary. This operation and the next, that of drying 
the yarn, were not performed on units 131, 134, and 135. In the opera
tion of drying the yarn the steam drying machine has replaced the dry 
room in units 130 and 132, the time required being 60 hours for unit 130 
under the hand method and 4 hours, or one fifteenth as long, under the 
machine. In unit 132 the time required was 25 hours under the primi
tive method as against 1G hours and 12 minutes under the modern. In 
unit 133 this operation was performed by the use of the dry house and 
racks under the hand method in 1 hour and 40 minutes, while under the 
machine method, in which the drying machine was used, G hours and 15 
minutes were required. No explanation is given for the differences in 
time shown for this and the operation for dyeing, but the figures have
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been reviewed and approved by the establishments furnishing them. A 
difference in the character of the work done would partly account for 
the differences in time.

In the operation of winding the warp yarn on spools the best results 
are shown in unit 132, in which the spooling machine performed this 
work in 17 hours and 24 minutes under the modern method, while 
under the primitive method, in which the wheel and runner were used, 
125 hours, or about seven times as long, were required. In unit 131 this 
operation was performed in 83 hours and 20 minutes by the use of the 
wheel and runner under the hand method as against 12 hours and 30 
minutes, or about one-seventh as long, required by the spooling machine 
under the machine method. In unit 130, by the use of the wheel and 
runner under the hand method, 255 hours were required as against 52 
hours and 30 minutes under the machine method, in which the spool
ing machine was used. In units 133,134, and 135 the results obtained 
by the use of the spooling machine were not so good, the time required 
on unit 133 being 30 hours under the hand as against 22 hours and 30 
minutes under the machine method. In unit 134 the ratio is about 2 
to 1 in favor of the machine, and in unit 135 it required more than three 
times as long under the primitive method as under the modern.

After spooling the warp, the next general result to be attained is 
its final preparation for the loom before the operation of weaving can 
begin. This result is reached either by winding tbe warp on beams or 
by setting the spools in a bank or frame. In units 131 and 132 the 
warp yarn was first made into a chain by the use of warping machines 
(or warping mills), and then at another operation it was wound on the 
beams, while in all the other units, except 134, it was wound upon the 
beams directly from the spools, thus practically dispensing with the 
separate operation of warping. In unit 134, which is for the produc
tion of rag carpet, under the modern method there was neither warping 
nor beaming, but the spools were set in a bank, or frame, and the looms 
were fed directly from the spools instead of beams, as shown in all the 
other units. In this connection it should be stated that it is often the 
case in the production of Brussels and velvet carpet that worsted warp 
is arranged in frames on the spools, while the cotton and linen, or jute, 
warp used in the production of the same unit is on beams. It should 
also be noted that in units 130 and 135 the cotton and jute warp used 
in the modern unit was beamed once as an operation incidental to 
sizing. No operation for sizing is shown in any of the hand units nor 
in any of the other machine units. Taking up the time shown in the 
detailed table for these operations, it is found that in unit 131 the warp
ing machine used under the modern method required 2 hours and 12 
minutes for warping the yarn, and that the beaming machine required 
the same time (2 hours and 12 minutes) to wind the warp on the beams, 
while the hand warping machine required 13 hours for warping, and 
the beaming by the use of pins by hand required 20 hours and 15 min-
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utes, thus making the time necessary to get the yarn from the spools to 
the beams 4 hours and 24 minutes under the modern method as against 
39 hours and 15 minutes, or more than nine times as long, required 
under the primitive method. In unit 132 the warping required 4 hours 
with the warping mill as against 12 hoars and 30 minutes with the 
hand warping machine, and the beaming with the beaming machine 
under the modern method and the hand beamer under the primitive 
method required 4 hours each, making a total time for both operations 
o f 8 hours under the modern and 16 hours and 30 minutes under the 
primitive method. In those units in which there was no distinct oper
ation for warping under the modern method, the beaming machines 
used requir ed 4 hours in unit 130, 11 hours aud 15 minutes in unit 133, 
and 7 hours in unit 135, while the two operations necessary under the 
hand method to attain the same result were accomplished by the use of 
warping mills in 90 hours in unit 130, in 2G hours and 50 minutes in 
unit 133, and in 160 hours in unit 135. By far the best results are 
shown in units 130 and 135, in which the ratios in favor of the modern 
method are 22£ to 1 and 23 to 1, respectively. In the unit for rag 
carpet (134), as has been said, there was neither warping nor beaming 
under the modern method, and it required 2 hours to arrange the spools 
in frames, while the warping and beaming by hand required 7 hours 
and 50 minutes. The operation of winding the filling on the bobbins 
under the hand method is compared with the machine operation of 
winding the filling on the cops. In unit 130 the wheel and runner have 
been replaced by the spooling machine and the cop-winding machine, 
the time required for this operation being 108 hours under the primi
tive method as against 18 hours and 45 minutes, or about one-sixth as 
long, under the modern. In units 131 and 132 the wheel and runner 
performed this work under the hand and the cop-winding machine 
under the machine method, the time required in unit 131 being 125 
hours under the hand as agaiust 54 hours under the machine method. 
In unit 132 the time required was 120 hours as against 55 hours and 12 
minutes. In unit 133 the reel used under the primitive method per
formed this work in 100 hours as against 55 hours required by the cop
winding machine under the modern method. In unit 134 the bobbin 
wheel performed this work under the hand method in 12 hours, while 
but 2 hours and 30 minutes were required by the use of the cop-wind
ing machine under the machine method. This operation was omitted 
in the data for unit 135 under the modern method, while under the 
primitive method 18 hours and 45 minutes are reported.

In the operation of weaving the carpet the hand loom has been 
replaced by the loom operated by steam. The best results attained by 
the use of the steam loom are shown in units 130 and 135 ; in the former 
1,000 yards of carpet were woven in 200 hours as against 1,680 hours, 
or more than eight times as long, required by the use o f the hand loom 
under the primitive method, and in unit 135 this operation was accom-
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plished in 1,333 hours and 20 minutes under the hand as against 166 
hoars and 40 minutes, or one-eiglith as long, under the machine method. 
In unit 134, in which the unit is 120 yards of rag carpet, the weaving 
was accomplished in 70 hours under the primitive as against 10 hours 
under the modern method; in unit 132 the time required was 663 hours 
and 20 minutes under the primitive as against 222 hours and 12 minutes 
under the modern method. In units 131 and 133 it is impossible to 
separate this operation from that of burling. The time required for 
the two operations in unit 131 was 500 hours under the primitive as 
against 237 hours and 40 minutes under the modern method, while in 
unit 133 it was 1,000 hours as against 372 hours and 30 minutes.

In the operation of measuring the carpet the measuring machine has 
replaced the yardstick. In units 130 and 135 the time required was 2 
hours and 30 minutes under the hand as against 40 minutes under the 
machine method. The same ratio, about 4 to 1, is found in unit 132, 
where the time required was 1 hour and 30 minutes as against 24 min
utes. In unit 134 the ratio is 2 to 1 in favor of the modern method. In 
the operation of rolling the carpet in units 130 and 135 no tools were 
used under the hand method and the time required was 5 hours, while 
under the machine method, in which the rolling machine was used, but 
40 minutes, or less than one-seventh as long, were necessary. In units 
131, 132, and 134 the hand roller has been replaced by the rolling 
machine. In unit 131 the time required was 1 hour by hand as against 
23 minutes by machine; in unit 132 it was 2 hours and 40 minutes by 
hand as against 24 minutes by machine, and for unit 134 it was 30 
minutes by hand as against 4 minutes by machine.

The operation of extracting the surplus dye from worsted yarn in 
unit 130 was performed with the whizzer in 1 hour under the machine 
method, while under the hand method, in which vats and sticks were 
used, 60 hours were necessary. This is the only instance in which this 
operation was performed under both the hand and machine methods.

A  considerable number of operations were required under machine 
X>roduction which do not appear in the production of the hand units. 
Of this character are the operations of conveying, baling, overseeing, 
furnishing power, watching establishment, keeping machinery in order, 
etc. A  few operations incidental to the hand method were not neces
sary under the machine method.

Taking up the totals for these units, as shown in the summary, it is 
seen that by far the best results were attained in unit 130, so far as a 
saving of time is concerned, in which an aggregate o f 509 hours and 1 
minute were required under the machine method for the completion of 
the unit as against 4,047 hours and 30 minutes, or about eight times as 
long, under the hand method; in unit 131 the time required under the 
machine method is shown to have been 324 hours and 17 minutes as 
against 755 hours and 15 minutes under the hand; in unit 132 the 
figures are 460 hours and 30.8 minutes under the machine method and
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1,015 hours and 40 minutes under the hand; in unit 133 the time was 
656 hours and 3.8 minutes as against 1,334 hours and 40 minutes; in 
unit 134 the time required was 21 hours and 40 minutes as against 97 
hours and 28 minutes, and in unit 135, 482 hours and 51 minutes as 
against 1,978 hours and 50 minutes. In units 131, 132, and 133, in 
which the unit is 1,000 yards of ingrain carpet, a considerable differ
ence in the time required is noticed under both hand and machine 
methods. The fact that the operations of scouring and dyeing the 
yarn which are performed in units 132 and 133 are not performed for 
unit 131 partly explains this difference. It is probable that the remain
ing difference may be accounted for by the difference in the methods 
and machinery used in the different establishments and a difference in 
products. The hand product for units 130 and 135 was made in 1850 
and the machine in 1895. In units 131,132, and 134 the hand product 
was made in 1860 and the machine in 1895. The hand product in unit 
133 was made in 1845, while the machine product was made in 1896. 
Eighteen persons worked on the hand product in unit 130, while 81 
were engaged on the machine; in unit 131, 12 persons worked on the 
hand product and 10 on the machine; in unit 132, 13 worked on the 
hand and 65 on the machine product; in unit 133,14 persons worked 
on the hand product and 539 persons and 2 horses on the machine; 
in unit 134, 6 persons worked on the hand and 10 on the machine 
product, and in unit 135, 33 persons worked on the hand product and 
97 on the machine. The machine-made carpet is said to be of better 
style and smoother finish than that made by hand.

C a r p e t  Se w i n g .—In sewing carpets the time required under the 
modern method varied very little, while under the primitive method 
the size and shape of the room to be covered and the quality and pat
tern of the carpet seem to affect the time required. Reference to the 
detailed table shows that the methods employed are practically the same 
for all the units. For this reason they are considered as a group. In 
the first operation, that of cutting the carpet to pattern, shears operated 
by hand were used under both methods, the greatest saving of time 
being shown in unit 139, where the time required was 1 hour under the 
primitive method as against 42.9 minutes under the modern. Under the 
machine method in units 137 and 139 the work of sewing the widths 
together is given in three operations—tacking the ends, sewing the 
widths together, and finishing the ends, while in units 136 and 138 all 
this work comes under sewing the widths together. For purposes of 
comparison all this work will be treated as one operation in each in
stance. The work of tacking the ends and finishing the ends was per
formed with the needle and thimble under both methods. Sewing the 
widths together was performed with a needle and thimble under the primi
tive method and with a carpet sewing machine under the modern method. 
The most marked advance shown in this operation is found in unit 138, 
in which the work was accomplished in 1 hour and 15.8 minutes under

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



158 REPORT OF THE COMMISSIONER OF LABOR.

the machine method as against 27 hours, or about twenty-one times as 
long, under the hand method. In unit 136 the operation was accom
plished in 1 hour and 14.4 minutes under the modern method, while 18 
hours, or about fourteen times as long, were required under the primi
tive method. In unit 137 the time required was 2 hours and 5.2 minutes 
under the modern as against 21 hours and 20 minutes, or about ten times 
as long, under the primitive method, and in unit 139, 2 hours and 42.9 
minutes were required under the modern as against 31 hours and 20 
minutes, or nearly twelve times as long, under the primitive method. 
The operation of pressing the carpet was performed by hand under both 
methods and the time required was the same, the pressing iron being used 
in each instance. In units 136 and 138 this work required 1 hour, while 
in units 137 and 139 only 30 minutes were necessary. The time for fur
nishing the electric power used in running the sewing machines could 
not be obtained, as this power was rented.

Comparing the totals for these units, as shown in the summary, it is 
seen that the best results were attained in unit 138, in which an aggre- 
gateof3 hours and 14.7 minutes was required under the machine method 
for the completion of the unit as against 29 hours and 6.7 minutes, or 
nine times as long, under the hand method. In unit 136 the time re
quired under the machine method was 3 hours and 8.2 minutes as against 
20 hours, or more than six times as long, under the hand,* the figures 
for unit 137 are 3 hours and 6.5 minutes under the modern method as 
against 22 hours and 30 minutes, or more than seven times as long, un
der the primitive, and for unit 139 the time was 3 hours and 55.8 min
utes by machine as against 32 hours and 50 minutes, or more than eight 
times as long, by hand. The hand product in units 136 and 138 was 
made in 18S5 and the machine product in 1895; in units 137 and 139 the 
hand product was made in 1855, while the machine product was made 
in 1897. Three persons worked on the hand product in units 136 and
138, while 5 were employed on the machine product. For units 137 and
139, 4 persons did the work under both methods. The machine sewing 
is said to be smoother than that done by hand.

CARRIAGE AND WAGON MATERIALS.

This industry is represented by 40 units, the descriptions being as 
follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Hand. Machine.

140 Axle clips .. Axle clips, gx2£ inches.................
141 Axle nuts .. 2-inch square-head axle nuts... 2-inch square-head axle nuts___
142 Axle yokes . Axle yokes, ¿-inch holes, 1 inch 

apart.
Axle yokes, ¿-inch holes, 1 inch 

apart.
148 Axles........... Ig-inch carriage axles...................

Single-lip body loops....................144 Body loops..
145 Bow sockets Leather-covered how sockets 

for top buggies.
Leather-covered bow sockets 

for top buggies.

Quantity.

1,000
100 8ets(400) 
9, 600

28 sets (56) 
100 sets(400) 
16 sets (96)
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ARTICLE PRODUCED OR WORE ACCOMPLISHED—Concluded.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

146 Bows........... Bows for carriage tops................. Ash bows for carriage tops......... 100sets(300)
147 Clevises ___ Clevises (or wbippletree hooks). Clevises (or wbippletree hooks). 100
148 Dashboards- Leather dashboards, 11x26 inches Lea ther dashboards, 11x26 inches 100
149 Felly plates. Felly plates for lg-inch rims___ Felly plates for 1-inch rims........ 1,000
150
151
152

100
Foot rails. . .  
Holdback 

irons.

100
Shaft holdback irons for 1-inch 

straps.
Shaft holdback irons for 1-inch 

straps.
100

153 Hubs........... 8-inch elm wagon hubs, Jersey 
finish.

8-inch elm wagon hubs, Jersey 
finish.

25 sets 1100)

154 Kingbolts . - g-inch clip kingbolts.................... g-inch clip kingbolts.................... 100
155
156

100
Reach plates 

and sock
ets.

Rub irons.. -

Double-drop reach plates and 
sockets.

Double-drop reach plates and 
sockets.

100

157 Rub irons, 1x6 inches.................. Rub irons, 1x6 inches................... 1,000
158 Shackles___ Platform spring shackles for 2J- 

inch wagon springs.
Platform spring shackles for 21- 

inch wagon springs.
100

159 Shaft coup
lings.

Shaft couplings............................. Shaft couplings for lg-inch axles 100
160
161

Slat irons. -. 
Spokes......... 2f-inch oak wagon spokes........... 2|-inch oak wagon spokes........... 1 set (52)

162 Spring clips. Scotch coach clips for lj-inch 
springs.

Scotch coach clips tor lf-inch 
springs.

100
163 Spring

hangers.
Spring bangers for wagons, 2Jxj-inch iron.

Spring hangers for wagons, 2£xg-inch iron.
50 sets

164 Springs....... Double-sweep,4-plate,steel ellip
tic springs, ffx36 inches.

Double-sweep,4-plate, steel ellip
tic springs, ljx36 inches.

100 pairs

165 Springs........ 4-plate steel elliptic springs, 
lfx36 inches.

4-plate steel elliptic springs, 
l|x36 inches.

100 pairs

166 Springs........ 4 plate steel elliptic springs, 
ljx46 inches.

4-plate steel elliptic springs, 
If x46 inches.

100 pairs

167 Stay-brace
ends.

Front stay-brace ends.................. Front stay-brace ends................... 100
168 Stay braces. Stay braces for double-perch 

gear, /¡¡-inch oval iron.
Stay braces for double-perch 

gear, Ig-inch oval iron. 
Gridiron step pads, 5x6 inches ..

100
169 Step pads... Gridiron step pads, 5x6 inches.. 100
170 Steps........... Carriage steps, 6-inch drop, 6-inch projection, pads 3Jx4 

inches, tees lx3f inches.

Carriage steps, 6-inch drop, 6 inch projection, pads 3Jx4 
inches, tees lx3J inches.

100

171 Steps........... Wrought-iron side-bar steps, 
round shanks.

Wrought-iron side-bar steps, 
round shanks.

100
172 Tire-bolt

nuts.
Nuts for yjj-inch tire bolts........... Nuts for xVinch tire bolts........... 10,000

173 Tire bolts. . . Tire bolts, ljx^s inches............... Tire bolts, lfx T3B inches............... 100, 000
174 Top braces . Wrought-iron top braces for 

carriages.
Wrought-iron top braces for 

carriages.
100 sets

175 T ops........... Leather top for carriage, 3 bows. Leather top for carriage, 3 bows. 1
176 Wheels........ Carriage wheels, height 3 feet 6 

inches and 3 feet 10 inches, 
hubs 3Jx6£ inches, spokes l f g 
inches, tread | inch.

Carriage wheels, height 3 feet 6 
inches and 3 feet 10 inches, 
hubs 3Jx6J inches, spokes l^s 
inches, tread | inch.

1 set (4)

177 Wbippletree
plates.

3-inch wbippletree plates........... 3-inch whippletree plates........... 100
178 Whip sock

ets.
Leather-covered whip sockets, 

61x1  ̂inches.
Leather-covered whip sockets, 6̂ xlJ inches.

10 dozen

179 Yokes and 
braces.

Kingbolt yokes and braces......... Kingbolt yokes and braces......... 100

Most of the articles included in this industry were made of iron or 
steel, and the hand work was largely performed by blacksmiths. The 
machine work was done by machines now common to the iron industry, 
such as power shears, drops and dies, trip hammers, trimming machines, 
automatic machines for bolts, etc. The saving in time by the use o f 
these machines is remarkable, the general rule being that the more del
icate the work the greater the saving in time by machines. In order to 
obtain a fair idea of the difference in the time required under the two 
methods for the production of the articles enumerated in the above 
descriptive table it is not necessary to mention all the various opera-
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tions in detail, nor even to note all of tiie various units. The most 
notable contrasts are here considered, and any other comparisons that 
are desired can be made by recourse to the summary and the detailed 
table. It is proper to suggest here that perhaps in no other industry 
is there seen a more marked effect upon production, caused by labor- 
saving machines, than in this industry and others which relate to iron 
and steel xiroducts. This effect is intensified when we take into con 
sideration the extent to which iron and steel in various forms enter into 
the mechanical industries, and also the long list of steel articles, such 
as knives, axes, plows, etc., which are in common use. This cheapening 
of production has not only lessened the price to the consumer but it 
has multiplied the uses to which iron and steel were once put. As to 
durability and finish it may be stated generally that the machine work 
equals the hand work in durability and excels it in finish.

A x l e  C l i p s .—In unit 140, relating to axle clips, it is seen that under 
the modern method the iron was cut into lengths with power shears for
1.000 clips in 30 minutes as against 33 hours and 20 minutes, or sixty- 
seven times as long, required with blacksmiths’ tools by hand. An 
upset machine and a trimming machine forged and trimmed the shanks 
in 7 hours, while it required 133 hours and 20 minutes, or nineteen 
times as long, for the blacksmiths to do the same work. Straightening
1.000 clips with a drop and die operated by foot power required 30 min
utes as against 41 hours and 40 minutes required with blacksmiths’ 
tools by hand—a ratio of 83 to 1 in favor of the machine method. The 
next and principal operation, forging the clips, under the modern method 
with a steam drop and die required a total of 10 hours for 2 men, while 
blacksmiths required 400 hours. In other words, 2 men with this drop 
and die accomplished as much in a given time as 80 blacksmiths using 
the ordinary blacksmiths’ tools. Pointing the ends of the shanks with 
the steam pointing machine required 40 minutes as against 8 hours and 
20 minutes required by hand. The steam threading machine cut the 
threads on the shanks in 3 hours and 50 minutes, while by hand it 
required 10 hours and 40 minutes. Under the modern method it 
required 52.5 minutes for overseeing and furnishing power, while in the 
blacksmith shop this work was not required. In the hand production, 
however, an operation for finishing is found which does not appear in 
machine production, the machines having done their work so perfectly 
that no extra finishing operation was necessary. This finishing alone 
required 33 hours and 20 minutes, or about 10 hours more than the 
total time required for the production of the unit by the modern method.

The total time necessary for the production of this unit by the 
modern method, the time of all persons being included, was 23 hours 
and 22.5 minutes as against 660 hours and 40 minutes required by 
hand—a ratio of 28J to 1 in favor of machine production. The hand 
work was performed by 2 persons in 1875, while the machine unit was 
made in 1896 by 9 persons.
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A x l e  N u t s .—Under the modern method of production, as seen in 
the presentation for unit 141, these nuts were cast and then, after hav
ing been annealed in a furnace, were smoothed by the use of steam 
tumbling machines, while under the primitive method they were forged 
and finished at a single operation. The total time for making 4C0 axle 
nuts under the modern method was 2 hours and 42 minutes as against 
400 hours by hand—a ratio of 148 to 1 in favor of the modern method. 
A  man and a boy did the hand work in 1850, while 11 persons were 
engaged on the machine unit, which was made in 1895.

A x l e  Y o k e s .—In unit 142 the steam automatic-clip yoke machine 
made complete at one operation 9,600 axle yokes in 10 hours, while it 
required an aggregate of 1,920 hours for the blacksmith and his helper 
to accomplish the work, thus showing the capacity of this machine to 
be equal to 192 blacksmiths. Besides the time shown for the opera
tion of the machine there were required on this unit 45 minutes for a 
machinist, foreman, engineer, and watchman. Two persons performed 
the hand work in 1857, while 5 persons were engaged on the machine 
yokes, which were produced in 1896.

A x l e s .—The steam shears used in the production of unit 143 cut 
into lengths the iron bars for 56 carriage axles in 30 minutes, while 
with blacksmiths’ tools it required 18 hours and 40 minutes, or more 
than thirty-seven times as long. The time required under the modern 
method with a steam hammer to form the spindles was 2 hours and 20 
minutes as against 168 hours, or seventy-two times as long, required 
by hand, and the time for forming the beds with the steam hammer 
and measuring the axles with a gauge required 9 hours and 10 minutes 
as against 112 hours required by hand—a ratio of 12 to 1 in favor of 
the machine method. Turreting the heads, which corresponds to mak
ing and putting on the collars under the hand method, was accom
plished in 10 hours under the machine method, while under the hand 
method 112 hours, or more than eleven times as long, were required. 
The steam thread cutter in the modern establishment cut the threads on 
the spindles in 35 minutes as against 28 hours required by hand with 
a vise and die plates—a ratio of 48 to 1 in favor of the machine method. 
Under the primitive method an extra operation for finishing with files 
required 28 hours, and under the modern method there are found 
eighteen operations that do not appear in the hand work. These extra 
operations under the modern method include trimming, grooving, 
polishing spindles, making nuts, boring boxes, examining work, over
seeing, etc., and required 20 hours and 50 minutes. The work done on 
nuts and boxes required 8 hours and 45 minutes, and this time should 
be omitted when comparing the aggregate time under the two methods.

The proper comparison for the total time would therefore be 34 hours 
and 40 minutes for the machine work as against 466 hours and 40 
minutes for hand work, or nearly thirteen times as long as required 
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under the machine method. Two persons did the hand work in 1850 
and 33 persons produced the machine-made axles in 1897.

B o d y  L o o p s .—The appliances in the modern establishment con
sisted of the power shears, trip hammers, drop hammer, bending 
machine, lathe, and drill press, run by steam. All the work on unit 
144, except drilling for bolts, was performed in 11 hours and 36 minutes 
under the modern method, while the same work with blacksmiths’ tools 
required 250 hours, or about twenty-two times as long. The drilling, 
which required 10 hours under the hand method, was x>erformed in 1 
hour and 6 minutes under the machine method.

The total time required for the production of 400 body loops under 
the modern method, as shown in the summary, was 13 hours and 6 min
utes as against 260 hours, or almost twenty times as long, required by 
hand. The hand work was performed in 1850 by 2 persons and the 
machine work in 1896 by 9 persons.

Bow  S o c k e t s .—An examination of that portion of the detailed 
table which relates to unit 145 shows so many operations under the 
hand method represented by combinations of several operations under 
the modern method that individual comparisons are not satisfactory and 
are omitted. Attention is directed to the totals, as shown in the sum
mary. Four persons did the hand work in 1865, working a total of 211 
hours and 20 minutes, while 25 persons in 1895 produced the modern 
unit in 18 hours and 50 minutes, or less than one-eleventh the time 
required by hand.

Bows.^-In the production of carriage boŵ s, as shown in unit 146, 
the steam saw has taken the place of the handsaw, and the planing 
machine and steam bending machine have superseded the drawshave 
and spokeshave. Under the modern method 30!) bows were produced 
in 32 hours and 40 minutes, while by the primitive method 2,000 hours 
wrnre required, more than sixty-one times as long being necessary 
by the hand as by the machine method. Six hours and 37.5 minutes of 
the time show n for machine work were for overseeing and furnishing 
power, operations that do not appear under the primitive method. The 
hand work was done by 1 person in 1865, while 11 persons wrere 
employed on the machine work in 1896.

D a s h b o a r d s .—Under the modern method of manufacture, as seen 
in unit 148, the iron frames were made by the use of the shears, press, 
punch, and trip hammer, operated by steam, and required 22 hours 
and 30 minutes for 100 dashboards, while with the blacksmiths’ tools 
under the primitive method 200 hours were required. The leather was 
cut in the modern establishment partly with a knife and partly with a 
trimming and rounding machine operated by foot power, and required 
8 hours as against 50 hours by the primitive method with a knife 
alone. Sewing the outside seams with a steam sewing machine 
required 10 hours as against 200 hours required by hand with a needle 
and awl. The drawmg-on machine operated by foot power drew the
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leather over the frames under the modern method in 8 hours, while 
under the primitive method this work was performed without tools 
and required 50 hours. Stitching the dashboards with a steam stitch
ing machine required 12 hours as against 500 hours required with a 
needle and awl, more than forty-one times as long being required under 
the latter method. The cleaning was done by hand with a sponge 
under both methods, but it is shown that it required only 2 hours in 
the modern establishment as against 25 hours required in the primitive 
establishment. The better condition in which the machines turned off 
their work, due to less handling and a difference in the skill of the 
workmen, may perhaps account for the difference in time.

The total time shown in the summary for the production of 100 dash
boards by the modern method is 65 hours as against 1,025 hours 
required by hand—a ratio of nearly 16 to 1 in favor of the modern 
method. Three persons performed the hand work in 1875 and 4 the 
machine work in 1895.

F e l l y  P l a t e s .—Unit 149 affords one of the best illustrations of 
the enormous time saved by modern machines in the production of 
small articles. Under the modern method the steam shears cut out the 
plates in 27.3 minutes as against 80 hours and 33.3 minutes required by 
hand—a ratio of 177 to 1 in favor of the modern method. The steam 
press was used under the machine method in the operation of punching 
the holes in the plates, having replaced the blacksmiths’ tools used 
under the hand method. The time required by the use of the press was 
54.5 minutes, while 22 hours and 13.3 minutes, or more then twenty-four 
times as long, were required by the use of blacksmiths’ tools. In the 
operation of bending the plates the steam press has replaced the black
smiths’ tools and the time required for this work has been reduced from 
8 hours and 20 minutes to 54.5 minutes—a ratio of about 9 to 1 in favor 
of the modern method.

The total time shown for the production of 1,000 felly plates under the 
modern method is 2 hours and 24.6 minutes as against 111 hours and 
6.6 minutes under the hand method, forty-six times as long being 
required under the hand as under the machine method. One person 
performed the hand work in 1858 and 8 persons were engaged in the 
production of the unit by the modern method in 1896.

F i f t h  W h e e l s .—The various forging and welding operations under 
the modern method were accomplished by the use of drops and dies 
operated by water power and required 40 hours and 19.8 minutes, while 
with the blacksmiths’ tools operated by hand 500 hours were required 
for this work, or about twelve times as long as by the machines. This is 
not so great a proportion of time saved as is found in some other units 
for forging, but when the complex nature of the article made is consid
ered this showing is really a very remarkable one. The leveling and 
truing was done by hand with blacksmiths’ tools under both methods, 
but there is shown a great difference in time, namely, 5 hours and 31.5
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minutes in the modem establishment as against 100 hours in the prim
itive. This difference is easily understood when we take into account 
the fact that the previous operations on machines were done so per
fectly that but little was left to be done by hand, whereas in the hand 
work the forging and welding were done so roughly as to leave a con
siderable amount of work for the succeeding operations of leveling and 
truing. Even after these operations an extra operation of smooth
ing and finishing, which required an additional 300 hours, was found 
necessary under the hand method, while it was not required under 
machine production.

The summary shows that to produce 100 fifth wheels under the 
modern method required 54 hours and 8.5 minutes, while by hand it 
required 1,000 hours, or eighteen and one-half times as long. Two 
persons performed the hand work in 1859 and 7 persons produced the 
machine unit in 1896.

H o l d b a c k  I r o n s .—Under the modern method of production, as 
shown in unit 152, these irons were cast and then finished in much the 
same manner as has been noted under axle nuts in unit 141, while 
under the primitive method the blacksmith forged them and drilled the 
holes with a hand drill. The total time necessary to produce 100 irons 
under the modern method was 1 hour and 5.5 minutes as against 62 
hours and 30 minutes required by hand—the ratio being more than 57 
to 1 in favor o f the machine method. The hand work was performed 
by 2 persons in 1850, while the machine unit was made by 11 persons 
in 1895.

H u b s .—In the production of wagon hubs, as shown in that portion 
of the detailed table which relates to unit 153, each operation presents 
a noticeable saving in time. Cutting the timber into lengths with the 
steam saw required 6 hours as against 37 hours and 30 minutes required 
with a handsaw. By the use of a steam turning lathe 100 hubs were 
turned in 16 hours and 40 minutes, while with an ax and a hand turn
ing machine this work required 250 hours—a ratio of 15 to 1. Mortising 
the hubs with a steam mortising machine required 8 hours and 20 
minutes as against 150 hours, or eighteen times as long, required by 
hand with an auger, mallet, and chisel. The steam boring machine 
saved the greatest amount of time proportionately, doing its work in 1 
hour, while with the hand auger 25 hours were required. Under the 
modern method the foreman and engineer required 7 hours and 30 
minutes, against which nothing is shown under the primitive method.

The total time required for the production of this unit, as shown in 
the summary, was 39 hours and 30 minutes under the modern method 
as against 462 hours and 30 minutes, or nearly twelve times as long, 
under the primitive method. Two persons produced the handmade 
hubs in 1879, while 6 persons did the machine work in 1895.

K i n g b o l t s .—In the manufacture of kingbolts, as shown under 
unit 154, the hand work was done in less than half the number of
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operations sliown for the machine work. Swaging the shanks by hand 
was done at one operation, while under the modern method four opera
tions were required. These four operations were performed with the 
shears, drop and die, trimming machine, and hammer, operated by 
steam, and required 4 hours and 24 minutes as against 120 hours, or 
twenty-seven times as long, required by hand with the ordinary black
smiths’ tools. Punching out and cutting off the clips with the steam 
drop and die and shears required 3 hours and 24 minutes, while this 
work by hand required 33 hours and 20 minutes. Forging and trim
ming the pads with the steam drop and die and trimming machine 
required 5 hours and 42 minutes as against 173 hours and 20 minutes 
required by hand—a ratio of 30 to 1 in favor of the machine method. 
Filing the clips, an operation unnecessary under the machine method, 
required 00 hours, or nearly four times as long as the aggregate time 
required for the production of the unit under the modern method.

The total time required for the production of this unit by the modern 
method was 16 hours and 48.3 minutes as against 476 hours and 40 
minutes required by hand—a ratio of more than 28 to 1 in favor of 
machine production. Two persons in 1850 did the hand work, while 
16 persons produced the machine-made bolts in 1896.

R e a c h  P l a t e s  a n d  S o c k e t s .—Under the modern method in unit 
156 the machines were operated by water power. Forging the plates 
arid finishing the ends with a drop and die and a trip hammer took 
8 hours and 20 minutes, while with blacksmiths’ tools 258 hours and 
20 minutes, or thirty-one times as long, were required. Forging the 
sockets with a drop and die was done in 20 hours as agaiust 341 hours 
and 40 minutes, or seventeen times as long, required by hand.

The total time for the machine work was 60 hours and 1 minute, 
while the hand work required a total of 975 hours, or sixteen times as 
long. The hand unit was made by 2 persons in 1855, while 9 persons 
produced the modern unit in 1896.

Run I r o n s .— The data for unit 157 show that under the modern 
method of production the irons were cast and finished in the same 
manner as were units 141 and 142. The total time required under the 
modern method to produce 1,000 rub irons was 13 hours and 29 minutes 
as against 625 hours, or forty-six times as long, required by the hand 
method. The hand work was done by 2 persons in 1850, while the 
machine unit was made by 11 persons in 1895.

S h a f t  C o u p l i n g s .—In unit 159 the steam press used in the modern 
factory is represented as forging the blanks for 100 couplings in 20 
minutes, while the same work by hand with blacksmiths’ tools required 
100 hours—a ratio of 300 to 1. Forging, trimming, and bending the 
lugs with drops and dies and a press required 3 hours and 5 minutes as 
against 162 hours and 30 minutes, or nearly fifty-three times as long, 
required by hand. Rounding the clips with a steam trip hammer 
required 1 hour, while by hand this operation required some forging
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and occupied 133 hours and 20 minutes. Under the hand method of 
production it was necessary to smooth the couplings after they had 
been made, but under the modern method no such operation was neces
sary. This extra hand operation required 50 hours, which is about 
seven times the entire time necessary to produce the couplings complete 
under the modern method.

The total time required under the two methods, as shown in the 
summary, was 7 hours and 7.7 minutes against 500 hours—a ratio of 70 
to 1 in favor of the machine method. Two persons in 1855 produced 
the hand unit, while 11 persons in 189G produced the machine unit.

S p o k e s .—Under the modern method of production, as shown in the 
detailed table for unit 161, the turning, trimming, and throating were 
accomplished with a spoke-turning machine, a cut-off saw, and a throat
ing machine, and required 2 hours and 4.8 minutes, while under the prim
itive method with an ax, drawshave, and plane the necessary time for 
this work was 10 hours. A  set of 52 spokes were tenoned with a tenon
ing machine in 21.6 minutes as against 5 hours required with a saw by 
hand. The facing machine and sand belt run by steam power faced 
and finished this unit in 1 hour and 33.6 minutes, while the same work 
by hand with a drawshave, spokeshave, file, and sandpaper required 
10 hours.

The total time required for the production of this unit under the 
modern method was 4 hours and 7.4 minutes and under the primitive 
method 2(5 hours and 30 minutes. The hand work was done in 1848 by 
2 persons and the machine work in 1895 by 7 persons.

S p r i n g  C l i p s .—Cutting the iron and forging 100 coach spring 
clips with steam shears and steam drop and die required 24 hours and 
30 minutes, while witli blacksmiths’ tools this work required 375 hours, 
or nearly fifteen times as long. By the use of a steam drop and die 
the finishing on this unit was done in 24 hours as against 125 hours 
required by hand.

The totals, as shown in the summary, are 49 hours and 18 minutes 
under the modern method as against 500 hours, or ten times as long, 
under the primitive method. Two persons did the hand work in 1877, 
while 7 persons produced the modern unit in 1896.

S p r i n g  H a n g e r s .—The detailed table shows that spring hangers, 
unit 163, were produced under the primitive method at a single opera
tion, and that this operation combined the work of six operations shown 
for the modern method. Under the modern method the work was done 
with a die, drop hammer, shears, trip hammers, and punching press, 
all operated by steam, and required 17 hours as against 300 hours 
required with blacksmiths’ tools by hand. Add to the time above 
mentioned for machine work 2 hours and 30 minutes for overseeing and 
furnishing power and we have a total of 19 hours and 30 minutes 
required for the production of the unit under the machine method as 
against 300 hours, or more than fifteen times as long, required for the
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hand work. The hand work was done in 1855 and required the labor 
ot' 2 persons, while the machine work was done in 1895 by 12 persons.

S p r i n g s .—There are three units shown in the detailed table for the 
production of carriage springs, namely, 164, 165, and 166. Such a 
similarity exists in the methods of manufacture of these three units 
that they are here considered as a group. There is a considerable dif
ference in the time required for similar operations on the various units. 
An examination of that portion of the detailed table which relates to 
these units will suggest that such differences arise principally from the 
fact that the units are all unlike, and therefore required more or less 
time as the units varied. The first operation necessary was cutting the 
steel into lengths. Under the modern method this work was done 
with steam shears and under the primitive method blacksmiths’ tools 
were used. This operation under the modern method required 10 hours 
each for units 164 and 166 and 13 hours and 20 minutes for unit 165 as 
against 66 hours and 40 minutes for units 164 and 166 and 50 hours 
for unit 165 by the hand method. Tapering or pointing the ends of 
the plates was done in the modern establishment by the use of steam 
rolls and trimming machines, except in unit 164, in which only the rolls 
were used, and in the primitive establishments blacksmiths’ tools were 
used. The machines accomplished this work on units 164 and 166 in 
20 hours for each and on unit 165 in 19 hours and 30 minutes, while the 
hand work required 200 hours each for units 164 and 165 and 300 hours 
for unit 166. Under the modern method the operation of making the 
heads and eyes on the plates was done on unit 164 by the use of a 
forge and steam heading machine and on unit 165 with a steam bend
ing machine and head press, requiring 20 hours in each case as against 
133 hours and 20 minutes on unit 164 and 200 hours on unit 165 required 
by hand. In unit 166 the work corresponding most nearly to this was 
making the heads and eyes on the plates and setting the clips, which 
under the modern method was done in four operations by the use of a 
heading machine, trimming machine, and eye-making machine, operated 
by steam, and a spring vise and hammer, requiring for all 17 hours, 
while the hand work with blacksmiths’ tools required 366 hours audio 
minutes. The next operation considered is that of punching the holes 
for bolts. For this work the steam punching press has superseded the 
appliances of a primitive blacksmith shop and did the work on unit 
164 in 30 hours, on unit 165 in 7 hours and 30 minutes, and on unit 166 
in 4 hours as against 500 hours for unit 164, 200 hours for unit 165, and 
100 hours for unit 166, required by hand. Fitting and tempering the 
plates was done by hand under both methods on units 164 and 165, but 
a difference in appliances enabled the work to be accomplished in the 
modern establishment in much less time than in the primitive. The 
time required for this operation under the modern method was 120 
hours for unit 164 and 80 hours for unit 165 as against 300 hours and 
400 hours for the respective hand units. In unit 166 the modern
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factory used a steam fitting inacliine and furnace, which did the work 
in 60 hours, while the hand work required 500 hours. Polishing, 
smoothing, and grinding varied according to the condition in which 
the work came from previous operations and also according to the 
manner in which the springs were finished, and the variations, in time 
can probably be accounted for in this way. Under the modern method 
steam grindstones, emery wheels, and emery belts were used, while 
the hand work was done with files. The machine work required 30 
hours for unit 164, 110 hours for unit 165, and 53 hours and 30 minutes 
for unit 166, while the hand work required 500 hours for unit 164, 100 
hours for 165, and 200 hours for 166. The above operations required 
most of the time shown for the complete production of these units under 
both methods, and the remaining ones are not here noted except as a 
group. These remaining operations consisted of beading and slotting 
plates, heading up springs, testing springs, etc., and under the modern 
method required 91 hours for unit 164, 58 hours and 40 minutes for unit 
165, and 88 hours and 12 minutes for unit 166; the time required for 
this work under the hand method was 300 hours for unit 164, 233 hours 
and 20 minutes for unit 165, and 300 hours for unit 166.

Taking up the totals as they appear in the summary, it is found that 
to produce unit 164 under the modern method required 321 hours as 
against 2,000 hours, or more than six times as long, required by hand; 
unit 165 required 309 hours for the machine work and 1,383 hours and 
20 minutes for the hand work, or more than four times as long, and the 
machine work on unit 166 required 252 hours and 42 minutes, while the 
hand work required 1,833 hours and 20 minutes, or more than seven 
times as long. The hand work on unit 164 was done in 1863 and the 
machine work in 1896, Avith 19 persons working on the former and 33 
persons on the latter. On units 165 and 166 the hand work was done 
in 1850 and the machine work in 1895; 2 persons produced each of these 
hand units, while the machine work required 42 persons on unit 165 and 
56 persons on unit 166.

S t a y  B r a c e s .—Unit 168 represents the production of 100 stay 
braces. The upsetting and forging in the modern establishment was 
done by the use of drops and dies run by water power and required 1 
hour and 50 minutes, while by hand with blacksmiths’ tools the time 
required was 100 hours, or nearly fifty-five times as long. Straighten
ing and truing the braces by hand, a portion of the work which was 
not necessary under the modern method, required 12 hours and 30 
minutes, or nearly three times as long as the total time for machine 
production.

The total time required for the production of this unit under the 
modern method was 4 hours and 19.4 minutes as against 150 hours, or 
nearly thirty-five times as long, required by hand. The hand work 
was performed by 2 persons in 1877 and the machine work in 1896 by 8 
persons.

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



CHAPTER I.— INTRODUCTION AND ANALYSIS. 169

S t e p s .— Units 170 and 171 show the production of carriage steps. 
The machine-made steps in unit 170 were cast and those in unit 171 
were wrought. The handmade steps were wrought in both instances. 
The total time shown in the summary for the production of unit 170 
under the modern method is 9 hours and 31.5 minutes as against 425 
hours, or more than forty-four times as long, required by hand. Unit 
171 required 9 hours and 56 minutes under the modern method and 
210 hours, or twenty-one times as long, under the primitive method. 
The hand work was done for each unit in 1850 by 2 persons. Eighteen 
persons produced machine unit 170 in 1895 and 10 persons produced 
machine unit 171 in 1896.

T ir e  B o l t  N u t s .—The steam press represented in unit 172 required 
only 1 hour and 40 minutes to make 10,000 nuts, while the blacksmith 
required 222 hours and 13.3 minutes for the same work—a ratio of 133 
to 1. The steam threading machine cut the threads in these nuts iu 5 
hours as against 111 hours and 6.7 minutes required by hand. The 
work under the modern method required for the machinist, foreman, 
engineer, etc., an additional time of 26.5 minutes, making a total of 7 
hours and 6.5 minutes as against a total of 333 hours and 20 minutes, 
or about forty-seven times as long, required by hand. One person did 
the hand work in 1857 and 7 persons produced the modern unit in 1896.

T i r e  B o l t s .—The best comparison resulting from the use of modern 
appliances in this entire classification is found in the production of tire 
bolts, unit 173. The automatic heading machine headed 100,000 bolts 
in 2 hours and 13.3 minutes, while the blacksmith required 1,666 hours 
and 40 minutes for the same work—a ratio of 750 to 1. Another auto
matic machine pointed these bolts in 5 hours as against 555 hours and 
33.3 minutes required by hand—a ratio of 111 to 1. The automatic 
threading machine cut the threads in 3 hours and 20 minutes, while the 
hand workman with a vise and die plate required 1,111 hours and 6.7 
minutes— a ratio of 333 to 1. The three automatic machines above 
named required only 10 hours and 33.3 minutes to do that which by 
hand required 3,333 hours and 20 minutes, or, in other words, these 
machines accomplished as much in one day as a blacksmith did in one 
year. It was necessary, however, under the modern method to have a 
machinist, foreman, engineer, fireman, and watchman, who required a 
total time of 1 hour and 10 minutes. This added to the time for the 
machines gives a total for the machine work of 11 hours and 43.3 min
utes as against 3,333 hours and 20 minutes, or two hundred and eighty- 
four times as long, required by hand. One person performed the hand 
work in 1857 and the machine work was done in 1896 by 8 persons.

T o p  B r a c e s .—The modern method of manufacturing top braces, as 
found in unit 174, is given in minute detail, embracing fifteen opera
tions besides those for foreman and engineer, but the hand method 
shows but a single operation. The appliances used under the modern 
method included power shears, drop hammers, cutting and trimming
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presses, welding machines, etc., all run by steam power and requiring 
52 hours to turn out 100 sets o f braces as against 1,800 hours required 
by hand with blacksmiths’ tools. The foreman and engineer in the 
modern establishment together required 1 hour. Two persons in 1855 
did the hand work and 28 persons produced the machine unit in 1805.

T o p s .—Unit 175 is for the production of one carriage top. Under 
the modern method the only machines run by steam were sewing 
machines. The machines did all the necessary sewing in 1 hour and 5 
minutes as against 9 hours required by hand with glovers’ needles. 
The remaining operations were done by hand under both methods and 
required 10 hours and 10.3 minutes in the modern establishment and 
25 hours and 35 minutes in the hand establishment. This difference 
may be accounted for by slightly different tools and difference in the 
skill of workmen.

The summary shows a total time of 11 hours and 15.3 minutes re
quired for the production of the modern unit as against 34 hours and 
35 minutes required for the primitive unit. One person did the hand 
work in 1850, while 14 persons made the modern unit in 1895.

W heels .—Unit 176 represents the production of four carriage 
wheels, and shows a saving in time in favor of the modern method of 
about 8 to 1. Boring and turning the hubs with a steam reaming 
machine and automatic lathe required 5.4 minutes, while the time 
required with a foot auger and lathe was 2 hours. Under the modern 
method a hub-mortising machine mortised 4 hubs in 12 minutes as 
against 8 hours required by hand with a bit, chisel, and maul. Rough
shaping the spokes with a spoke lathe required 30 minutes, while with 
a hand drawsliave, etc., 2 hours were required. The combination 
tenoning and mitering machine tenoned and mitered the hub end of 
the spokes in 18 minutes as against 3 hours and 30 minutes required 
with a handsaw. Throating, sizing, and finishing the spokes under 
the modern method was done with throating and sizing machines, 
sand belts, and tapering and compressing machines in six operations, 
requiring a total time of 57.6 minutes, while the same work by hand 
with drawshave, spokeshave, sandpaper, and tiles required 6 hours. 
Cutting the spokes to lengths and tenoning them for rims was done 
under the modern method with a combination sawing and tenoning 
machine in 6 minutes as against 1 hour required with a hand spoke 
auger. The next three operations in the modern establishment were 
for bending and dressing rims, and required 15 minutes. In the 
primitive establishment the rims were purchased bent and dressed, 
and therefore these operations do not appear in the table. The steam 
rim-boring machine bored the rims for spokes in 6 minutes as against 
2 hours and 30 minutes required with a brace and bit by hand—a ratio 
of 25 to 1. Rounding and smoothing the rims with a rim-rounding 
machine and sand belt required 27 minutes, while with the drawshave, 
files, and sandpaper the time required was 4 hours.
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The total time shown in the summary for the production of four 
carriage wheels under the modern method is 4 hours and 23.2 minutes 
as against 37 hours under the primitive method. The hand work was 
done in 1860 by 2 persons, while 27 persons did the machine work in 
1895.

The remaining units shown for this industry present about the same 
conditions and results as have already been shown in the other units.

C A R R IA G E S , W A G O N S , A N D  S L E IG H S .

This industry is represented by 6 units, the descriptions being as 
follows:

ARTICLE PRODUCED OR WORK. ACCOMPLISHED.

Cnit
Name.

Description.
Quantity.num

ber. Hand. Machine.

180 P.uggies .. Elliptic spring, leather top buggy, 
piano body, drop-bed axles, 
banded hubs, cloth trimmings.

Elliptic spring, leather top buggy, 
piano body, drop-beet axles, 
banded hubs, cloth trimmings.

1

181 Sleighs . . . Heavy team bobs, oak runners If 
inches wide, 24 inches deep.

Heavy team bobs, oak runners 1J 
inches wide, 24 inches deep.

1 set

182 Sleighs . . . Portland cutter, nickel arm and 
dashboard rails, broadcloth 
trimmings, tapestry rug, Ver
mont stffe shafts.

Portland cutter, nickel aim and 
dashboard rails, broadcloth 
trimmings, tapestry rug, Ver
mont style shafts.

1

183 Sleighs - . . Portland cutter, nickel arm and 
dashboard rails, cloth trim
mings, velvet carpet rug.

Portland cutter, nickel arm and 
dashboard rails, cloth trim
mings, velvet carpet rug.

1

184 Wagons .. Harm wagon, body brake, double 
box, spring seat, 3J-inch skein, 
wheels 3 feet 8 inches and 4 feet 
5 inches, lj-inch tread.

Earm wagon, body brake, double 
box, spring seat, 3J-incli skein, 
wheels 3 feet 8 inches and 4 feet 
5 inches, H-inch tread.

I

185 Wagons .. Standard platform road wagon, 2 
movable seats, leather dash
board, corduroy trimmings, pat
ent wheels.

Standard platform road wagon, 2 
movable seats, leather dash
board, corduroy trimmings, pat
ent wheels.

1

In the production of the articles mentioned in the above descriptions 
many of the smaller findings, such as bolts, nuts, screws, etc., were 
purchased. It should be noted that these small parts, under the hand 
method of production, required a larger proportion of time than many 
of the larger parts here shown. That portion of the summary which 
relates to carriage and wagon materials affords information as to the 
time necessary to produce some of these smaller parts.

B u g g i e s .—The production of buggies is given in detail under unit 
180. The machines used in the modern establishment were run by 
water power. Cutting out the material for the body, seat, and gear 
with the power saws required 17.3 minutes as against 3 hours and 45 
minutes required with handsaws—a ratio of 13 to 1 in favor of the mod
ern method. Squaring, sticking, and planing the various wooden 
parts required, with planing machines, 20 minutes, while with hand 
planes it required 18 hours and 50 minutes, or more than fifty-six times 
as long. The tenoning machine cut the necessary tenons for the body, 
seat, and gear in 11.4 minutes as against 4 hours, or more than twenty- 
one times as long, required with saws, chisels, and mauls. Making the 
gains or mortises with a gaining machine was done in 7.2 minutes,
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while with augers, chisels, and mallets by hand it required 1 hour. 
Under the modern method of production the holes for screws were 
made with a boring machine and a flexible shaft drill in 7.8 minutes 
as against 1 hour required with hand augers. Shaping the panels, 
seat frames, spring bars, axle beds, head blocks, and reaches with a 
shaping machine required 30.7 minutes, while with drawshaves and 
spokeshaves it required 4 hours and 30 minutes. Mitering the panels 
for the seat and body with the mitering machine required 8.6 minutes 
and with a saw and plane 2 hours, or fourteen times as long. Sanding 
or finishing the woodwork with a sand drum and belt required 15.1 
minutes as against 13 hours and 30 minutes required with files, 
smoothing plane, and sandpaper by hand—a ratio of nearly 54 to 1 . 
With a trip hammer and axle former the axles were welded, fitted, and 
set in 57.6 minutes, while with ordinary blacksmiths’ tools it required 4 
hours. The tire-bending machine bent the four tires in 3 minutes as 
against 30 minutes required for the blacksmith. Welding and setting 
the tires with a forge and tire-setting machine required 48 minutes, 
while with blacksmiths’ tools by hand 3 hours were necessary. The 
wheel-boring and boxing machines bored and boxed the hubs in 7 
minutes as against 1 hour and 30 minutes required by hand with 
woodworkers’ tools. Drawing the dashboard feet with a trip hammer 
required 2 minutes as against 1 hour required by hand. By the use of 
a forge and power hammer the dashboard frame was made and the feet 
welded on it in 30 minutes, whereas the blacksmith consumed 5 hours 
in doing this work. Making the stay braces with a trip hammer 
required 10.8 minutes as against 7 hours required by hand. Making 
the shaft irons and ironing the shafts by the use of a trip hammer, 
drill, punch press, etc., required 53 minutes, while with blacksmiths’ 
tools by hand it required 9 hours and 30 minutes.

Under the modern method ironing the gear and seat with ironers’ 
tools by hand required 1 hour and 26.4 minutes; under the primitive 
method ironing the gear, body, and seat was done with blacksmiths’ 
tools by hand, and required 16 hours. This difference in time is 
accounted for by the fact that, while the work under the modern 
method was done by hand, there has been a marked improvement in 
hand tools and a decided advance in the skill of the workmen, who, 
under the spur of competition and piece methods, have in many 
instances more than doubled their capacity. Painting and varnishing 
is another operation in which a great difference in the time required 
under the two methods is noticed. Under the modern method this 
work required 12 hours and 37.8 minutes, while under the primitive 
method 40 hours were necessary. This difference is said to be due to 
the division of labor in the modern establishment, which has resulted 
in more skillful workmen, and to the modern appliances used to facili
tate the work. One man did all the painting and varnishing on the 
hand product, while each of the several men engaged in this operation
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on tlie machine product had only his particular part of the work to do. 
If the painter in the primitive establishment mixed his own paints in 
the primitive way, as is very probable, and the paint in the modern 
establishment was purchased ready mixed, or mixed by modern 
methods, this also would account for part of the difference in time.

Operations 44 to 51 embrace the making of the cushion and back. 
Under the modern method all this work was done by hand, except the 
sewing, in which sewing machines were used. The total time necessary 
was 1 hour and 57 minutes under the modern as against 15 hours under 
the primitive method with hand tools entirely. Making the dashboards 
and tops has already been considered in detail under the head of “ Car
riage and wagon materials,77 and it is sufficient here to call attention only 
to the total time. Under the modern method the dashboard was made 
complete in 23.9 minutes as against 5 hours and 15 minutes required by 
hand. The production of the top under the modern method required 
4 hours and 21.8 minutes as against 24 hours and 30 minutes required 
by hand. The remaining operations necessary for the completion of the 
buggy included making the rug, trimming the shafts, and a few other 
unimportant operations, all of which required a very small proportion 
of the total time.

The total time shown in the summary for the production of the 
machine-made buggy is 39 hours and 8.2 minutes as against 200 hours 
and 25 minutes, or more than five times as long, for the hand work. 
As to durability, it is generally considered that handmade buggies 
surpass the machine made, and that as to finish the machine-made 
article perhaps excels the handmade. This handmade buggy was 
produced in 1865 by the labor of 6 persons, while 116 persons did the 
machine work in 1895.

S l e i g h s .—Unit 181 represents the production of one set of heavy 
team bobs. Cutting the material to the proper dimensions by the use 
of steam saws required 1 hour and 45 minutes as against 10 hours 
required with handsaws. Planing and shaping the woodwork with 
steam planing and sticking machines occupied 1 hour and 12 minutes 
as against 21 hours required with drawshave, planes, and files. The 
machine method, however, shows 1 hour and 39 minutes required to 
bend bolsters, runners, etc., with the steam box and steam bending 
machine. This work, under the hand method, was done in part by the 
saws, and it may perhaps be better for this reason to consider the two 
classes of operations just noted as one, thus showing 4 hours and 36 
minutes for machine work as against 31 hours for hand work for cutting, 
planing, and shaping the wooden parts. The mortising and tenoning 
machines made the necessary mortises and tenons in 1 hour and 48 
minutes, while the hand work, with brace and bit, saws, chisels, and 
mallet, required 8 hours. Making the wooden pins with a rod machine 
required 1.5 minutes, while the same work by hand with a dowel plate, 
chisel, and hammer required 30 minutes.
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The ironwork in the modern establishment was partly wrought and 
partly cast, while in the primitive establishment it was all wrought. 
Making the iron parts required six operations under the modern method, 
ana a total time of 5 hours and 33 minutes as against 27 hours required 
by the hand method. Under the modern method, shears, trip hammer, 
casting flasks, steam drill, etc., were used, while the hand work was 
done with blacksmiths’ tools and a hand drill. In ironing—that is, 
putting on the irons—a great difference is noticed in the time required 
undertime two methods. Under the modern method the steam boring 
machine was used, and such hand tools as a nut runner, hammers, 
screw-drivers, etc., while the hand work was done with a brace and bit, 
wrenches, blacksmiths’ tools, etc. The time shown for this work in the 
modern establishment is 5 hours and 12 minutes, and to this should 
probably be added 2 hours for setting up the bobs. The primitive work 
required 30 hours, as against this total of 7 hours and 12 minutes. This 
saving under the modern method is no doubt largely due to the fact that 
the irons used in the primitive establishment required shaping and 
adjusting, which was not necessary for the machine-made irons.

Reference to the summary shows a total time of 28 hours and 4.5 
minutes required for the production of the modern unit as against 115 
hours and 30 minutes, or more than four times as long, for the primi
tive unit. The data for the ironwork and for the woodwork on the 
hand unit were given for different years, and 5 persons were employed 
while the machine work was done in 1894 by 57 persons.

Units 182 and 183 are for the production of Portland cutter sleighs. 
Reference to that portion of the detailed table which relates to these 
two units shows that the method of manufacture is given in great 
detail for unit 182 and that the operations for the production of unit 
183 are so combined as to make the tabular statement for this latter 
unit very abbreviated. In view of these conditions it is the purpose 
here to consider unit 182 in detail and merely to note the totals for 
unit 183.

Under the modern method cutting the material to proper dimensions 
was done with steam saws at four operations and required 54.6 minutes, 
while under the primitive method this work was done with handsaws 
at one operation and required 6 hours. The steam planing machines 
dressed the material for a sleigh in 15.6 minutes as against 12 hours, 
or forty-six times as long, required with drawshave and planes. Making 
the mortises with a mortising machine required 30 minutes, while with 
bits, chisels, and hammer it required 3 hours. ¡Shaping and rounding 
the knees with the shaping machine and rounding machine were accom
plished in 30 minutes as against 2 hours required with the drawshave 
and spokeshave. A  steam tenoning machine cut the tenons in 12 min
utes, while by hand with saws this work required 2 hours, or ten times 
as long. Boring the holes in the beams with a boring machine required 
6 minutes as against 1 hour required with a brace and bit. The steam
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sand planer smoothed the dashboard, panels, and back in 9 minutes, 
while the hand workman with planes and sandpaper required 1 hour 
and 30 minutes for this work. The molding for the body was made 
with a sticking machine in 6 minutes as against 4 hours required by 
hand with planes and saws—a ratio of 40 to 1. Putting the shafts 
together in the modern establishment required 30 minutes, the tools 
used being a clamp, brush, and brace and bits. This operation is num
bered 24, and in the hand establishment included making the shafts as 
well as putting them together, the time necessary being 10 hours. The 
time for making the shafts by the modern method is not shown.

The next series of operations consist of those for making and 
putting on the irons, and are numbered from 27 to 45. Work of this 
character lias been considered so minutely under other heads that it is 
sufficient here to consider these operations as a whole. In the modern 
establishment the work was accomplished by the use of forges, trip 
hammers, forms, dies, drills, etc., operated by steam power, while in 
the primitive production the work was accomplished by the use of 
blacksmiths’ tools, hand drills, etc These nineteen operations under 
the modern method required 5 hours and 32.4 minutes as against 23 
hours and 45 minutes, or more than four times as long, required by 
hand.

The painting in the modern factory required 13 hours and 36 minutes, 
while in the primitive establishment it required 25 hours. While this 
work was done by hand in both cases, yet on account of the perfect 
system in the factory and the superior skill of the workmen nearly one- 
half of the time was saved, and it is claimed better work is done under 
the modern method,

Cutting out the cushion, back, linings, facings, etc., was done by hand 
under both methods, but in the modern establishment by using brass 
patterns the cutter was enabled to cut through several thicknesses of 
cloth at one time, while in the primitive establishment a paper pattern 
was used and the cutter could cut but one thickness at a time. These 
differences in methods enabled the cutting in the modern establishment 
to be done in 20.7 minutes as against 2 hours required in the primitive 
establishment. The necessary sewing and stitching on the cushion, 
back, etc., was done by steam sewing machines in 33 minutes, while by 
hand, with glovers’ needles, it required 5 hours and 30 minutes.

The remaining operations are not especially noteworthy, except that 
of the foremen. In the modern factory only 1 hour and 6 minutes are 
shown for the foremen as against 10 hours in the primitive establish
ment. This great difference is due mainly to the larger establishment, 
greater number of employees, and relatively larger product.

The total time shown for the production of unit 182 is 38 hours and 
51.6 minutes for the modern method and 131 hours and 35 minutes, or 
nearly three and one-lialf times as long, for the hand work; and for 
unit 183 the time is 27 hours and 23 minutes against 137 hours, or five
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times as long as under the machine method. The data for the iron
work and for the woodwork on hand unit 182 were given for different 
years, and 6 persons were employed, while 174 persons produced the 
machine unit in 1894. The hand work on unit 183 was done by 8 
persons in 1805 and the machine work by 110 persons in 1895. The 
machine work is claimed to be equal to the hand work in all respects.

W a g o n s .— That portion of the detailed table which relates to unit 
184 shows the process of manufacture of one farm wagon, and that 
relating to unit 185 of one platform road wagon. These wagons are 
so different, and the various operations in their production differ in so 
many particulars, that it is necessary to consider them separately.

In the production of a farm wagon, unit 184, the operation of cut
ting out all the material, except that for the wheels, box, and seat, was 
done under the modern method by the use of steam saws, and required
54.4 minutes as against 20 hours, or twenty-two times as long, required 
by the use of handsaws. Squaring and planing this material with 
planing machines required 25.4 minutes, while with hand planes it 
required 6 hours, or fourteen times as long. The next operation shown 
under the modern method is that of shaping the hounds, ends of axles, 
etc., but this work under the primitive method is so combined with two 
other operations that the three are necessarily considered together. 
These operations under the modern method were for shaping hounds, 
etc., with a band saw, turning ends of axles for skeins with an axle 
lathe, and turning ends of neck yoke with a turning lathe, and required
40.5 minutes as against 5 hours required by hand with a drawshave, etc. 
Shaping and polishing the gear, pole, etc., with shaping and polishing 
machines required 53 minutes, while with a spokeshave and file it re
quired 10 hours. Making mortises and tenons with mortising machines 
required 10.8 minutes as against 5 hours required with augers, hammer, 
chisels, and saws. The several operations necessary for the production 
of the hubs and spokes have been considered under the head of “ Car
riage and wagon materials/’ and it is not considered necessary to repeat 
the details of these operations. Under the modern method planing, 
shaping, and boring machines, a steam sanding belt, drawshave, files, 
and sandpaper were used to plane, bore, and finish the fellies, and 
required 2 hours and 42.2 minutes, while the same operations with an 
auger, drawshave, and spokeshave required 10 hours. Boxes were put 
in the hub with a wheel-boxing machine in 52 minutes as against 4 
hours required with a chisel, gauge, and hammer. Bending, welding, 
and setting the tires with bending and welding and setting machines 
operated by steam power required 1 hour and 12 minutes, and with 
blacksmiths7 tools, by band, 6 hours. Making, fitting, and putting on 
the irons for the gear, pole, etc., were done in the modern factory with 
steam blacksmiths’ tools, drills, etc., and required 10 hours and 22.9 
minutes as against 40 hours required by hand with ordinary black
smiths’ tools. Because of the fact that making the box and seat shows
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no comparisons essentially different from those for other parts of the 
wagon this work is here considered together. Under the modern method 
of production with such appliances as are usually found in a first-class 
factory it required 6 hours and 31 minutes, while with hand.implements 
this work required 35 hours. The conditions mentioned in regard to 
painting sleighs are found here and need not be specially noted.

Under the modern method some operations exist, such as department 
overseeing, common labor, furnishing power, etc., which do not appear 
under the primitive method, but they required so small a proportion of 
the total time as to require no notice. In the hand establishment, how
ever, some important operations were found which do not appear in 
machine work, such as squaring timber for spokes, cutting out fellies, 
boring dowel holes, making dowel pins, drilling holes for tire bolts, 
and bolting on tires, all of which required a total time of 21 hours. 
These operations were not necessary under the modern method because 
the parts mentioned were either purchased in condition for the suc
ceeding operation, or, as in the case of dowel holes and pins, were 
unnecessary because of a difference in the character of the fellies.

The total time shown in the summary for the production of a 
complete farm wagon under the modern method is 48 hours and 17.9 
minutes as against 242 hours required by hand. Deducting from the 
time for hand work the 21 hours shown above for extra operations, the 
true comparative figures are 48 hours and 17.9 minutes required under 
the machine method and 221 hours, or nearly five times as long, under 
the hand. The hand work was done in 1848 by 5 persons and the 
machine work by 75 persons in 1895.

it  is not necessary that unit 185 should be considered in the same 
detail as unit 184. The operations similar to those for hubs and spokes 
as found under the head of “ Carriage and wagon materials,7’ and those 
for which similar operations are found in unit 184, are not mentioned. 
The process of manufacture under the two methods differed in so many 
particulars that it has been found necessary in some instances to group 
operations and not attempt comparisons in detail; but whenever single 
operations could be satisfactorily compared it has been done.

The first group of operations considered are those for cutting out 
all except wheel materials to proper dimensions, and dressing, shaping, 
and smoothing the same, and are numbered 2, 3, 4, 5, 6, 7, 9, and 28. 
Under the modern method this work was done with steam saws, plan
ing and sticking machines, shaping machines, steam sand belts, etc., 
while under the primitive method handsaws, hand planes, drawshaves, 
sandpaper, etc., were used. The machine work required 7 hours and 
10.2 minutes and the hand work 42 hours, or nearly six times as long. 
Boring the holes for screws and bolts with the steam boring machine 
occupied 18 minutes as against 2 hours required by hand with the 
brace and bit. Cutting tenons, halving crossbars, posts, etc., and 
cutting gains were done in the modern factory with tenoning and 

7405—Yol. 1-----12

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



178 REPORT OF THE COMMISSIONER OF LABOR.

gaining machines, and required 48 minutes, while with saws, chisels, 
hammers, etc., in the primitive establishment they required 2 hours and 
50 minutes. By the use of a forge, trip hammer, etc., and hand black
smiths’ tools the irons for the braces, gear, and body were drawn, 
forged, and shaped in 2 hours and 36 minutes, while in the primitive 
shop with blacksmiths’ tools alone this work required 25 hours, or 
nearly ten times as long. The group of operations for making the 
cushions, backs, and falls, numbered 80 to 84, were accomplished with 
knives, shears, sewing machines, needles, stuffing sticks, etc., under 
the modern method in 2 hours and 30 minutes as against 18 hours and 
50 minutes required with the cruder implements used in the hand 
establishment.

The total time shown in the summary for the production of this 
wagon under the modern method is 53 hours and 28.2 minutes as 
against 204 hours and 15 minutes, or nearly four times as long, required 
by hand. The data for ironing and trimming and those for other work 
on the hand unit were given for different years, and 6 persons were 
employed. The machine work was done by 127 persons in 1895. The 
modern product is said to be superior to the primitive in style and 
finish and its equal in durability.

C A S K E T S , C O F F IN S , A N D  U N D E R T A K E R S ’ G O O D S.

This industry is represented by 10 units, and the descriptions are 
as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

186 Casket boxes Outside boxes for caskets............. Outside boxes for caskets............. 10
187 10
188 Casket lin

ing trim-
Pinking for casket linings ........... Pinking for casket linings........... 100 yards

189 Casket lin
ing trim-

Pinking for casket linings........... Pinking for casket linings........... 100 yards

190 Casket lin
ing trim-

Puffing for casket linings ............. Puffing for casket linings............. 100 yards

191 Casket lin
ing trim-

Puffing for casket linings............. Puffing for casket linings............. 100 yards

192 Caskets........ Octagon white wood casket, 5 feet 
3 inches long, plain finish, full 
lined.

Octagon whitewood casket, 5 feet 
3 inches long, plain finish, full 
lined.

1

193 Caskets........ Octagon whitewood casket, 5 feet 6 inches long, cloth covered, 
half lined.

Octagon whitewood casket, 5 feet 6 inches long, cloth covered, 
half lined.

1

191 Coffins......... Poplar coffin, 6 feet long, plain 
finish, trimmed and lined.

Poplar coffin, 6 feet long, plain 
finish.

1
195 Coffins......... Pine coffin, 5 feet 6 inches long, 

plain finish.
Pine coffin, 5 feet 6 inches long, 

plain finish.
1

An examination of that portion of the detailed table which relates to 
this industry will show that the method of manufacture employed in each 
of the various kinds of articles represented varied in no important par-
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ticular, the operations necessary for the production of one unit being 
practically duplicated in others representing the same article. For this 
reason these units may be considered in groups and the operations 
showing a marked advance in the machine over hand methods may be 
pointed out by groups. These operations are taken up in substantially 
the order in which they occur in the manufacture of the different 
units.

C a s k e t  B o n e s .—In the operation of cutting the lumber into lengths, 
a swing saw run by steam power was used under the machine method, 
while a crosscut saw operated by hand was used under the hand 
method of production. The better results attained by the steam saw 
are shown in unit 187, in which the lumber necessary for the manufac
ture of 10 casket boxes was cut into lengths in 24 minutes as against 3 
hours and 20 minutes, or more than eight times as long, required by 
the use of a crosscut saw under the hand method. In unit 180 this 
work was accomplished in 24 minutes under the machine as against 2 
hours and 15 minutes under the hand method—a ratio of nearly 0 to 1 
in favor of the machine method. The next operation necessary is that 
of cutting the lumber into widths. In this operation a ripsaw run by 
steam was used for the machine production and an ordinary ripsaw 
operated by hand for the hand production. As in the previous opera
tion, the better results are shown in unit 187, in which the steam saw cut 
the lumber into widths in 15 minutes, whereas 5 hours, or twenty times 
as long, were required under the hand method. In unit 186 the opera
tion was accomplished in 18 minutes with the steam saw as against 3 
hours, or ten times as long, with the handsaw. The work of tonguing 
and grooving the lumber follows next and in this work a matching 
planer or a matching machine run by steam power has replaced the 
matching plane used under the hand method. In unit 187 this work 
was accomplished in 15 minutes and in unit 186 in 18 minutes by the 
use of the machine as against 2 hours and 30 minutes in each of the units 
under the hand method—a ratio of 10 to land 8 to 1 , respectively, in favor 
of the machine method. In the next operation there is a slight difference 
between the work done under the hand and that done under the 
machine method of production. In the machine unit the edges of the 
battens were molded with a molding machine run by steam power, 
while in the hand production the battens were simply beveled, the 
work being done with an ordinary plane. In unit 186 the molding was 
cut on the battens in 33 minutes with the machine as against 50 
minutes, the time required for beveling the battens under the hand 
method. In unit 187 the same time, 30 minutes, was required under 
each method, the same machine or tool being used as in unit 186. In the 
work of putting the boxes together and planing the rough edges, six 
operations, performed with hand tools, are common to both methods, 
and but a slight difference is shown in the time required under the two 
methods. Several operations under the machine method do not appear
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in the production of the handmade units. Of these the most important 
is that of planing the lumber, which required 24 minutes in unit ISO 
and 21 minutes in unit 187. The lumber for the hand unit was pur
chased already planed on both sides. In addition to this work the 
operations of clamping sides and ends together, fastening joints, and 
furnishing power, which may be said to be incidental to machine work 
and factory methods, are not found under the hand methods.

Taking up the totals for these units, as shown in the summary, it is 
seen that the greater contrast in time between the two methods 
is shown in unit 187, in which an aggregate of 7 hours and 39 
minutes (exclusive of the time for furnishing power, which was not 
reported,) was required under the machine method as against 17 hours 
and 10 minutes, or two and one-fourtli times as long, under the hand 
method; while in unit 186, the time required under the machine 
method was 8 hours and 48 minutes as against 14 hours and 25minutes 
under the hand method. It should be borne in mind in considering 
these totals that no planing was done under the hand method. Were 
the time for planing included, a still greater difference would be shown 
in favor of the machine method. Hand unit 186 was made in 1865 
and 187 in 1896, 1 person being employed on each, while both the 
machine units were made in 1896, unit 186 by 3 iiersons and unit 187 
by 13 persons.

P i n k in g  f o r  C a s k e t  L in in g s .—These units, 188 and 189, were pro
duced at one operation under both methods. The pinking machine has 
replaced the pinking iron, mallet, and block, and is operated by steam 
power. In unit 188, 6 minutes were required for the machine pro
duction and in unit 189, 10 minutes were required as against 1 hour 
for each unit under the hand method and with the hand tools. In other 
words, unit 188 required ten times as long by hand as by machine, and 
unit 189 required six times as long. The time for the operation of 
furnishing pow er under machine production was too small for consider
ation and was not reported. The year of production of hand unit 188 
was 1895 and of unit 189,1892. The machine units were made in 1895, 
and both the hand and machine units were made in each case by 1 
person.

P u f f i n g  f o r  C a s k e t  L i n in g s .—These units, 190 and 191, were 
also produced by a single operation, a puffing machine run by steam 
power doing the work accomplished under the old method with 
needle and scissors. In unit 190, the machine made the unit (100 yards) 
in 1 hour and 40 minutes as against 100 hours reported for making 
it by the old method, or in one-sixtieth the time required by hand, 
while the results accomplished in unit 191 were not so good, 2 hours 
being required for the machine production as against 33 hours and 20 
minutes for the hand production—a ratio of nearly 17 to 1 in favor of 
the machine method. The aggregate time for overseeing, furnishing 
power, etc., for the machine product was 15 minutes in unit 190, but
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was not reported for unit 191. There is a great difference in the ratio 
of time necessary for the machine as against the hand production of 
these units. In unit 190, the ratio in favor of the machine production 
is more than 52 to 1, including under the machine method all incidental 
work5 while in unit 191 the ratio is nearly 17 to 1, with incidental work 
not reported. No reason has been given why so much more time was 
necessary for making hand unit 190 than for making hand unit 191, but 
the data in each case were reviewed and approved as a correct statement 
of the work by the proprietors of the respective establishments. It is 
probable, however, that the person making unit 191 was more skillful 
and that there was a difference in the style of work done in 1889 as 
compared with that done in 1880, the time of production of unit 190. 
The machine unit in each case was made in 1895. The style and finish 
of the machine-made article are said to be a trifle superior to that of 
the handmade.

C a s k e t s .— The first operation for making these units, 192 and 193, 
is that of cutting the lumber into sizes. This was done under the 
machine method in two operations, both with a circular saw run by 
steam, first cutting the lumber into rough or approximate lengths and 
next to exact sizes. Under the hand method only one operation was 
necessary, the lumber being cut to exact sizes with a handsaw. For 
each of the units the time required for the two operations necessary to 
cut the lumber to sizes with a saw run by steam power was 25 minutes 
as against 2 hours for the single operation in which the lumber was cut 
to sizes by the handsaw—a ratio of about 5 to 1 in favor of the machine 
method. The next operation is that of planing the lumber. This was 
done under the machine method with a steam planing machine in 5 
minutes for each of the units, while 2 hours, or twenty-four times as 
long, were necessary under the old method of planing by hand. The 
operation, common to both methods, which follows is that of mitering 
or dovetailing the pieces to be put together, It is noticed that the 
method iu the machine production was to dovetail the pieces, for which 
a dovetailing machine operated by steam power was used, having 
replaced the handsaw used under the old method of mitering the lum
ber. A  comparison of the time necessary for the respective methods 
shows that 15 minutes were required in each unit for dovetailing the 
lumber as against 1 hour reported for each unit for mitering the lumber 
under the hand method of production.

The next operation common to both units is that of putting the cas
kets together and putting on molding. In this the method is different 
on account of the fact that the old method of mitering has been replaced 
by dovetailing. For putting together the dovetailed pieces under the 
machine method a gluepot and brush were used and a hammer was 
used for putting on the molding, while under the hand method a ham
mer was used for nailing the pieces together and putting on the molding. 
For this work 40 minutes were required under both methods in unit 192

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



182 REPORT OF THE COMMISSIONER OF LABOR.

and under the machine method in unit 193, 50 minutes being necessary 
for the latter unit under the hand method. The following operation is 
that o f cutting the top of the casket for the lid. A  saw run by steam 
power was used in the machine production as against a handsaw in the 
hand production. In both units 5 minutes were required for this work 
under the machine method as against 10 minutes under the hand. The 
next operation was performed by hand under both methods and con
sisted of putting on the butts, 10 minutes being necessary under each 
method. Putting on the handles, which was done by hand in every 
case, required 15 minutes under each method. A  screw driver was the 
tool used in both these operations. The old method of putting in the 
lining by tacking down the plaits with a hammer as they are made by 
hand has been replaced by the more modern process of plaiting the 
lining with a plaiting machine run by steam and tacking this lining in 
the casket with a hammer. For this operation in unit 192, 1 hour and 
38 minutes were necessary under the machine method as against 2 hours 
under the hand method, while in unit 193, 51 minutes were required 
under the modern method as against 1 hour under the hand method.

Besides the operations mentioned above, which are common to both 
units, there are two other operations in each unit. In unit 192 under 
the old method the work of smoothing the casket was done by hand 
with sandpaper; under the modern method this work was done by a 
smoothing machine run by steam power by which the pieces were 
smoothed before being put together. The time necessary for this work 
was 10 minutes by machine as against 1 hour by hand. For staining 
and varnishing the caskets in this unit, 5 hours were required under 
the machine method as against G hours under the hand method. The 
data in unit 193 for cutting broadcloth into sizes and tacking it on the 
caskets show the same results under both methods, 15 minutes for cut
ting the cloth with shears and 1 hour and 30 minutes for tacking it on 
with a hammer. The table shows no operation of making molding for 
the hand product for which 7.5 minutes were required in each unit by 
the molding machine. Furnishing power for the machine productions 
required 10 minutes in each unit.

Taking up the totals for these units, as shown in the summary, it is 
seen that the greater contrast in time between the hand and machine 
methods is shown in unit 193, in which an aggregate of 1 hours and 
51.5 minutes was required for the completion of the unit under the 
machine as against 9 hours and 10 minutes, or about twice the time, 
under the hand method, while in unit 192 the figures are 9 hours and 
0.5 of a minute under the machine as against 15 hours and 15 minutes 
under the hand method. The hand unit in each case was made in 187G, 
while the machine unit was made in 1895. The number of persons 
engaged in making the hand unit was in each instance 2, while 10 per
sons were engaged on the machine product in unit 192 and 9 in unit 193.

Coffins.—In unit 191 the first operation is that of planing the lum
ber, while in unit 195 the planing was done after the lumber was sawed
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into sizes. In both units a planing machine was used under the modern 
and a hand plane under the primitive method. The time required by 
the planing machine in unit 194 was 5 minutes as against 2 hours 
required by hand, or twenty-four times as long, and in unit 195, 10 
minutes as against 1 hour and 20 minutes, or eight times as long for the 
hand work. The next work is that of cutting the lumber into the 
required sizes and shapes, and bending the sides of the coffins. In 
unit 191 this was accomplished under the machine method in two oper
ations, that of cutting the lumber into shapes, which was done with a 
ripsaw, and bending the sides to shape, which was done by means of a 
press, the two operations requiring an aggregate of 11.3 minutes, while 
under the hand method there were live operations which required a 
total time of 2 hours and 40 minutes— a ratio of more than 14 to 1 in 
favor of the machine method. For unit 195 two operations were reported 
for each method, that of cutting the lumber into sizes and cutting the 
sides for bending. A  steam saw was used under the machine method 
and consumed 20 minutes as against 2 hours and 20 minutes, or seven 
times as long, for the two corresponding operations with a handsaw 
under the hand method. The next operation common to both units, 
that of smoothing the surface, was done under the hand method with 
sandpaper after the coffin was put together. The sandpaper has been 
replaced by a smoothing machine or a sandpapering machine run by 
steam power, by which the pieces are smoothed before being put 
together. In unit 194 some additional smoothing was done by hand. 
In both units 10 minutes are reported as necessary under the machine 
method for this work as against 30 minutes in unit 194 and 40 minutes 
in unit 195 required under the old method of sandpapering by hand. 
The work of putting the coffin together is represented by two opera
tions under the machine method in unit 194 and an aggregate time of 
1 hour and 2.5 minutes was required, while four operations were neces
sary under the hand method for which 2 hours and 15 minutes were 
required; for the same work in unit 195 but one operation is reported 
under each method, the time required being 15 minutes for the machine- 
made and 20 minutes for the handmade coffin, a hammer being used to 
nail it together in each instance. These figures show a considerable 
difference between the two units, for which no explanation has been 
given, the data for both having been reviewed and verified by the 
proprietors of the respective establishments.

That part of the data which relates to finishing the coffins, such as 
painting, varnishing, etc., shows but small differences in time between 
the hand and machine methods, the time being 45 minutes under the 
machine as against 1 hour under the hand method in unit 194, 
while the time reported in unit 195 is 4 hours under the machine 
method as against 5 hours under the hand. These figures show that 
some saving of time is accomplished in the modern establishments by 
reason of factory methods. In unit 195 several operations appear 
which are not comparable with any in 194, such as putting on butts,
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requiring 10 minutes under eacli method; tacking in lining, requiring 
1 hour under the machine and 1 hour and 30 minutes under the hand 
method, and putting on handles, requiring 15 minutes under each 
method. On account of a difference in the hand and machine product 
in unit 194, 1 hour and 30 minutes were included in the total time for 
producing the hand unit for work not done on the machine production. 
These operations pertain to lining and trimming the coffin, the machine- 
made coffin being unlined and untrimmed. In the same unit there are 
some operations under each method not found in the other, which are 
explained in part by minor differences in the style of the coffin and 
in part by differences incidental to the method of production.

In making a comparison of the totals for these units, as shown in the 
summary, it should be remembered that 1 hour and 30 minutes of the 
time given for unit 194 under the hand method should be deducted, it 
being for the work of lining and trimming the coffin, which was not 
done on the machine unit. With this time deducted the comparison 
shows 2 hours and 56.3 minutes for producing the machine unit as 
against 9 hours and 25 minutes for accomplishing the same work 
under the hand method—a ratio of about 3 to l in  favor of the machine 
method. The result for unit 195 does not make so good a showing for 
machine production, the time being 6 hours and 47 minutes under the 
machine as against 11 hours and 35 minutes under the hand method. 
Both hand and machine unit 194 were made in 1895, while hand unit 
195 was produced in 1859 and the machine unit in 1897. The number 
of persons engaged in making the hand unit was 2 in both instances, 
while 10 persons worked on machine unit 194 and 8 persons on unit 
195. The quality and style of the coffins made under the two methods 
are practically the same except that the machine-made product is said 
to be somewhat neater in finish.

O L A Y  A N D  P O T T E R Y  P R O D U C T S .

This industry is represented by 5 units, 4 for flowerpots, and 1 for 
glazed jars. The descriptions are identical under both the hand and 
machine methods of production and are as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
’ lum
ber.

Name.
Description.

Quantity.
Hand. Machine.

190 Elowerpots . 100
197
198 100
199 Elowerpots . 100
200 Jars............. 100

An examination of that part of the detailed table which relates to this 
industry shows that in the production of these particular units the sav
ing in time under the modern method is slight as compared with the
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units in other industries. The character of the products and the fact 
that in most instances the very best hand appliances were used will in 
a great measure account for this showing.

Flowerpots.—There are shown in the detailed table 4 units for 
the production of flowerpots, namely, 196, 197, 198, and 199. The 
methods of manufacture employed in the production ot these units 
varied in no important particular, and for this reason they are consid
ered together. The first operation considered is that of grinding the 
clay and conveying it to the molds or clay room, as the case may be. 
In unit 196 this work under the modern method was done with a steam 
wet pan and conveyor and shovels; in units 197, 198, and 199 steam 
pug mills and elevators were used. Under the primitive method pug- 
mills operated by horse power did the grinding and the clay was moved 
with a truck or shovel, or sometimes with the hands alone. The steam 
machines did this work in units 196 and 197 in 4.5 minutes and 6.5 min
utes, respectively, as against 36.5 minutes and 18 minutes by horse 
power; in unit 198 the steam machine accomplished as much in 19 min
utes as the primitive pug mill did in 33.8 minutes; while in unit 199 
considerably more time was required than in all the other units com
bined, 2 hours and 5 minutes being necessary for two grindings by 
steam pug mills as against 4 hours and 30 minutes for a mill run by 
horse power. Under the modern method 35 minutes additional were 
required to transfer the clay from one mill to the other. In this con
nection it should be observed in regard to machine work that in units 
197,198, and 199 the clay was pulverized before grinding, and that this 
pulverizing not only made the grinding easier, but that it also facilitated 
the work of molding. The time for this work was very small.

The next and only other operation requiring consideration is that of 
molding the flowerpots and the work incident thereto. In the hand 
establishment the molding was done with a potters’ wheel and wooden 
rib, the wheel being operated by foot power. Under the modern method 
this work was done in unit 196 with a steam jolly and mold; in 197 and 
199 a pot machine did the molding, this difference being observed, 
namely, that in 197 a ball machine prepared the clay for the machine 
while in 199 the use of a mold made this unnecessary, and in 198 a 
jigger and mold, with steam power, did the molding. In units 197,198, 
and 199 the operators of the machines also set the flowerpots to dry, or 
assisted in that work, and it should be observed also that under the 
hand i ethod of production there were operations for beating and 
weighing clay which were rendered unnecessary under the modern 
method on account of its better preparation. In the comparisons here 
made, however, the time for these extra operations is considered because 
the hand work could not be done without them. In units 197 and 199 
these operations were designated A, B, and C, and in 198, B, 0, and D. 
Except in unit 196, the hand work was done at a time as recent as the 
machine work and the potters’ wheels used were of the best. The
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rapidity witli which the flowerpots are made on the wheel depends 
entirely on the skill ot the potter, and in light work a skillful potter 
turns oft work very rapidly. Under the modern method, as shown in 
unit 198,3 persons were required to operate the jigger, 2 of these being 
boys, while the pot machine used in 199 required 1 persons to operate it, 
3 ot whom were boys. In units 196 and 197 the time required for mold
ing under the modern method was 38.8 minutes in the former and 53 
minutes in the latter as against 1 hour and 41.3 minutes and 2 hours and 
12 minutes, respectively, under the primitive method. In unit 198 the 
jigger was running 27 minutes in molding 100 flowerpots, but 3 persons 
being necessary to operate it. An aggregate time of 1 hour and 21 min
utes is chargeable for this work as against 2 hours and 45 minutes with 
the wheel. The pot machine used in the production of unit 199 molded 
100 flowerpots in 4 hours, the aggregate time of the 1 man and 3 boys 
necessary to operate this machine being 16 hours. The operator on the 
wheel required 14 hours to mold the flowerpots and 7 hours for finishing 
and other incidental operations, or a total of 21 hours. The pug mills 
used under the hand method were operated by horse power and the 
time of the horse is in every case greater than that of the engineer 
and fireman for furnishing steam power. The time for burning varied 
according to the capacities of the kilns, and, as shown in the table, 
represents only that portion which is properly chargeable to the small 
units presented.

Taking up the totals, it is seen that there is no very great difference 
in time under the two methods. The time for producing the 3, 5, and 6 
inch flowerpots under the modern method was 2 hours and 3.9 minutes, 
1 hoar and 36.3 minutes, and 3 hours and 18 minutes, respectively, as 
against 3 hours and 32.1 minutes, 3 hours and 24 minutes, and 4 hours 
and 37.6 minutes required under the primitive method. In unit 199 
the totals are 23 hours and 15 minutes as against 35 hours. In unit 
196 the machine unit cost more for labor than the hand. This is because 
ot the low price of labor in 1840, the year in which the hand product 
was made. In unit 197 the hand work was done in 1897 and both 198 
and 199 in 1895. The machine units were all made in 1897, except 198, 
which was produced in 1894. Seven persons were employed on unit 
196 and 3 persons on each of the others under the hand method. Under 
the machine method 11 persons were employed on unit 196,14 on 197, 
5 on 198, and 18 on 199. As to quality and finish, there is no differ
ence between the hand and machine productions, except in unit 196, in 
which case the modern product is claimed to be superior in quality and 
finish to the hand work done in 1840.

Jars.—In the production of stone jars under the modern method, as 
seen in unit 200, the clay was washed by a steam plunger, pressed dry 
with a steam hydraulic press, tempered with a steam pug mill, and con
veyed to jollies by steam, while in the primitive establishment the mix
ing and tempering was done with a pug mill operated by horse power
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and the conveying was done with a hand truck. Under the modern 
method the time necessary for this work was 1 hour and 3.4 minutes as 
against 4 hours and 30 minutes under the primitive method for the men 
and 3 hours and 30 minutes for a horse. Molding and finishing the jars 
and conveying them to shelves under the modern method were done 
in five operations. The molding was done by a steam jolly and mold 
and the finishing by a steam whirler. This work in the primitive estab
lishment was done with a potters’ wheel and mold run by the oper
ator’s foot. The time required under the modern method was 6 hours 
and 54 minutes as against 10 hours under the primitive method. The 
glazing machine was operated by hand in both cases, but the modern 
machine glazed 100 jars in 22.1 minutes as against 2 hours required with 
the primitive machine. The time given for burning is the proportion 
due the unit and not the full time necessary to complete the burning 
of this number alone.

The total time shown in the summary for the production of this unit 
under the modern method is 14 hours and 14 minutes, while 25 hours 
and 30 minutes were required under the primitive method. In the 
operation of molding under the machine method boys do a consid
erable portion of the work. The machine-made jars are better in 
quality and finish than those made by hand. The work in the primi
tive establishment was done by 8 persons in 1840, while the machine 
work was done in 1807 and required the labor of 18 persons.

C LO C K S A N D  W A T C H E S .

This industry is represented by 5 units, which are described as fol
lows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

201 Clock cases. 0 . G. clock cases, 26x10 inches, 
mah ogan y-veneered.

O. Gl. clock cases, 26x16 inches, 
mahogany-veneered.

1,000

202 Clock move- Brass clock movements, spring, 
8-day, strike.

18-size, gold, hunting watch cases, 
engine turned, “ barleycorn 
shield” pattern.

Brass clock movements, spring, 
8-day, strike.

1,000

203 W  atch cases 18-size, gold, hunting watch cases, 
engine turned, “ barleycorn 
shield” pattern.

100

204 Watcli move
ments.

Key-wind, brass, hunting watch 
movements, 18-size, full plate, 13

Key-wind, brass, hunting watch 
movements, 18-size, full plate, 
7 jewels.

1,000

205 Watch move
ments.

Stem-wind, brass, hunting watch 
movements, 18-size, full plate, 15 
jewels.

Stem-wind, brass, hunting watch 
movements, 18-size, full plate, 
patent regulator, 17 jewels, 
adjusted.

1,000

C l o c k  C a s e s .— The process of manufacturing this unit under the 
two methods did not vary greatly. The first operation is that of saw
ing stock, which under the modern method was done with a gang saw 
and frame run by steam, while under the earlier method this work was 
performed by the use of a circular saw run by water power. Under 
the modern method this work required an aggregate of 48 hours, the
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gang saw, tended by two persons, being in operation 24 hours, while 
under the earlier method 90 hours, or nearly twice as long, were 
required. It should be noted that the gang saw is here compared 
with a circular saw run by water power and consequently the saving- 
in time in this operation was not so great as it would have been had a 
comparison of the work of the gang saw with the work of the handsaw 
been possible. The next operation is that of planing stock. The plan
ing machine run by steam power has replaced the hand plane, the 
result being that this work was accomplished under the modern method 
in 16 hours while under the hand method 60 hours, or nearly four times 
as long, were required.

The preparing of veneers, which was done under the hand method 
by the use of planes and saws, was accomplished in 144 hours. The 
veneers were bought rough-sawed under the earlier method, while 
under the later method they were bought smooth-sawed, and no 
operation of preparing veneers is shown. The next operation under 
the modern method is that of cutting and laying veneers, which was 
done by the use of presses, forms, and saws run by steam. Under 
the hand method this operation included only laying veneers, which 
was done by hand by the use of clamps and forms. Cutting and laying- 
veneers was accomplished under the modern method in 28 hours, while 
laying veneers under the hand method required 108 hours, or nearly 
four times as long.

The next operation under the later method is that of sandpapering 
stock by the use of sandpapering wheels run by steam, and the 
following operation is that of. the iinish-sandpapering done by hand. 
All sandpapering was done by hand under the earlier method and 
required 72 hours as against 24 hours, or one-third as long, under the 
later method. Filling, shellacing, and varnishing was accomplished 
under the later method in 60 hours, while varnishing under the earlier 
method required 72 hours, these operations being done by hand under 
both methods. Sawing miters was done under the machine method by 
steam power by the use of circular saws and forms, which required 2 
persons to operate them. Under the hand method the handsaw and 
miter box were used. This work was accomplished under the machine 
method in a total of 96 hours, while 216 hours were required under the 
hand method.

Assembling the case was done by hand under both methods, by the 
use of hammers and forms under the later method and hammers under 
the earlier method. Under the later method 192 hours were required, 
while 252 hours were necessary under the earlier method. Setting 
glass was done by hand and by the use of hammer and putty knife 
under both methods, and was accomplished under the later method in 
30 hours and under the earlier method in 60 hours.

The operations of furnishing power, requiring 5 hours; firing boiler, 
requiring 5 hours, and watching establishment, requiring 10 hours, are
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Shown under the later method, but were not necessary under the earlier 
method, while operation A, preparing veneers, requiring 144 hours, 
which appears above under the hand method, is not shown under the 
modern method. No great change in the age or sex of the employees 
under the two methods of production is noticeable except in the oper
ations of sawing stock, sawing miters, and assembling the case, in 
which boys are now employed as helpers; in sandpapering by hand, in 
which boys have replaced men, and in the operation of setting glass, 
in which females have replaced males.

Taking up the totals, as shown in the summary, it is seen that the 
manufacture of 4,000 clock cases under the machine method was 
accomplished in 514 hours, while under the hand method it required 
1,074 hours, or more than twice as long. The unit was made under the 
hand method in 1835 and under the machine method in 1896. Under 
the machine method 30 persons worked on the unit, while under the 
hand method 5 persons were employed. So far as durability and style 
are concerned, the hand and machine made cases are said not to differ.

Clock Movements.—An examination of the detailed table shows 
that the process of manufacturing the unit under the two methods is 
quite similar. Many inventions of clock-making machinery were made 
before spring brass clocks came into general use, and their manufacture 
was never carried on in this country exclusively by hand. The primi
tive unit used in this comparison was produced mainly by machines 
run by water power, but these machines, while usually corresponding 
in name with those used in the modern establishment, were cruder and 
much less effective. The detailed table, accordingly, shows the advance 
made in this industry during the period between 1850 and 1896, but 
does not furnish a comparison of strictly hand and machine methods. 
In the manufacture of movements in a factory it is immaterial on what 
piece work is begun. The order followed is substantially that which 
would govern a clock maker in making a complete movement. The 
various machines used, such as presses, lathes, index wheel cutters, 
roller shears, milling machines, etc., were run by steam power under 
the later method. For the sake of brevity the operations necessary for 
the production of certain parts of the movement, or to accomplish cer
tain work on the movement, have been combined in the exhibit which 
follows. It should be noticed in this connection that all the operations 
necessary for the manufacture of a movement are not shown in this 
exhibit, but only such as are susceptible of clear comparison. The full 
details are shown, operation by operation, in the detailed table of 
this report. The operation numbers used in the following exhibit are 
those shown in the detailed table, and the figures for the total time 
worked under the two methods are also drawn from that table. The 
last column, showing how many times as long were required by the 
earlier as by the later method, does not appear in the detailed table. 
The exhibit containing these comparisons follows.
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TIME WORKED ON CERTAIN PARTS OF CLOCK MOVEMENTS UNDER THE TWO
METHODS.

[The operation numbers in this table designate the,operations under the later method. The table 
does not afiord space for presenting the operation numbers and letters under the earlier method. 
The time worked under the earlier method includes all operations, designated by number or letter, 
necessary to accomplish the work.]

"Work done.

Making front and hack plates...............................
Making bridge............................................................
Making verge button................................................
Making count-wheel stud.......................................
Making pendulum stud............................................
Making pillars ...........................................................
Making guard pins...................................................
Making verge p in .....................................................
Making verge-pin spring.........................................
Making main wheels................................................
Making clicks............................................................
Making rivets for clicks..........................................
Riveting clicks to ma.n wheels..............................
Making click springs................................................
Making click spring staples....... ..........................
Riveting click-spring staples to main wheels...
Making washers.......................................................
Making ratchets.........................................................
Making ratchet arbors............................................
Making ratchet hooks..............................................
Driving in ratchet hooks........................................
Making springs.........................................................
Making socket...........................................................
Making socket wheel................................................
Fitting socket and socket wheel............................
Making second wheels, arbors, and pinions.......
Making center arbor and collet.............................
Making thick dial wheel..........................................
Making center washer..............................................
Making staple............................... : ...........................
Making third strike wheel, arbor, pinion, and 

gathering pins.
Making thin dial wheel, arbor, and collet...........
Making fourth strike wheel, arbor, and pinion. 
Making third and fourth time wheels, arbors, 

and pinions.
Making count wheel.................................................
Making count spring................................................
Making fly wing, arbor, and pinion......................
Making crown wheel, arbor, and pinion...............
Making verge, verge ear, and crutch wire...........
Making lock work.....................................................
Making pendulum spring and wire......................
Making pendulum ball and shell............................
Making pendulum bob w ire...................................
Making pendulum bob n u t.....................................
Making bell wire and base......................................
Assembling and escaping clock..............................
Making dial................................................................
Making bands, including hour-hand socket.......
Making k e y ................................................................
Keeping machinery in order...................................
Overseeing..................................................................

Operation
numbers.

Time worked. Times as 
long 

under 
hand as 
under 

machine 
method.

Under earlier 
method.

Under later 
method.

Hours. Min
utes. Hours. Min

utes.

1-4 257 10 20.0 25
10.11 42 10.0 4 10£
12,13 13 30.0 4 3i
14-17 34 3 12.0 10J

18 11 40.0 1.6 4374
19 150 30.0 1 30.0 100J
22 35 4. 0 525
23 6 30.0 2.4 162i
24 8 13.0 8.0 61J

26-29 102 25.0 4 53.3 21
30-32 20 10 20.0 2

33 20. 0 8. 0 2£
34 11 2 30.0 44

35, 36 10 5.0 2 39. 0 4
37 11 4. 4 150
38 11 2 5J
39 7 30. 0 24.0 184
40 44 27.5 12.0 2224

41-45 143 45. 0 29 52.2 5
46 1 4.0 15
47 11 2

48-53 135 20. 0 28 24.0 5
54-58 121 13.8 23 52.0 5
59-61 32 30.0 1 14.0 264

62 5 30.0 2 24
63-75 327 12.0 58 21.0 54

76-82, 86, 87 80 8.0 21 31.3
83, 84 15 35.0 1 35.0 10

85 10 50. 0 24.0 27
89, 90 8 30.0 2 50.0 3

94-112 210 13.0 36 17.0 6

113-122 108 48.0 15 37.0 7
123-138 169 34.0 29 33. 6 54
139-151 337 17.0 52 24.9 64
152-155 43 30.0 4 6.7 104
156, 157 1 45.0 1
158-169 166 56.0 24 59.1 «4170-182 193 56.0 35 59.8 54
183-199 234 58.0 56 31.8 4
200-246 387 35.0 70 28.0 54247-251 20 5 40.0 34
252-257 39 35.0 15 22.0 24258-260 35 3 10.0 11
261, 262 13 27. 0 29
263-269 49 40.0 28 38. 0 14270, 271 366 40.0 115 54. 5 3
272-281 171 30.0 34 20.0 5
282-288 700 9 7.0 77
289-297 82 20.0 3 53.0 21

298 733 20. 0 4 10. 0 176
299 1, 466 40.0 41 40.0 35

The great difference in the time required for keeping machinery in 
order and for overseeing is due mainly to the larger establishment, 
greater number of employees, and relatively larger product under the 
later method. The considerable difference which is noticed in the time 
required for certain operations where the work was done by hand and 
by the use of the same tools under both methods may be due to 
somewhat improved tools, to the better organization of the work under
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the factory method, to the greater skill of the employees, and in some 
instances to the better stock used under the modern method. A  study 
of the detailed table so far as it relates to this unit shows a number of 
operations required under the modern which were not required under 
the earlier method; also a number of operations which were required 
under the earlier method but which were not required under the modern 
method. It will be seen that females have replaced males to a consid
erable extent in the manufacture of this unit. Under the modern method 
302 operations were necessary for the manufacture of a clock movement 
and 43, or 13.91 per cent, of these operations were performed by females, 
while under the primitive method 423 operations were necessary and 
only 4, or 0.94 per cent, were performed by females.

Taking up the totals for this unit, as shown in the summary, it is seen 
that the manufacture of 1,000 clock movements under the modern 
method was accomplished in 880 hours and 9.2 minutes, while under the 
primitive method it required 7,352 hours and 20.3 minutes (not including 
the time required for furnishing the steam power used in one operation). 
The time required under the primitive method is thus shown to have been 
more than eight times as long as that required under the modern. This 
unit was made under the primitive method in 1850 and under the modern 
method in 1890. Under the modern method 105 persons worked on the 
unit and under the primitive method 38 were employed. It is claimed 
by some that the movements made under the primitive method were 
stronger, heavier, and more durable than those made under the modern 
method, while the clock manufacturers claim that the movements made 
under the modern method are better than those made under the primitive.

Watch Cases.—The manufacture of watch cases, unit 203, under 
the two methods varies so greatly that satisfactory comparisons of many 
operations are impossible. For the sake of brevity an exhibit similar 
to that shown in connection with the unit for clock movements is pre
sented, showing a comparison of the time worked on certain parts of 
watch cases under the two methods. The data for the following 
exhibit were drawn from the detailed table of this report.
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TIME WORKED OK CERTAIN PARTS OE W ATCH CASES TJNDER THE T WO METHODS.

[The operation numbers in this table designate the operations under the machine method. The table 
does not afford space for presenting the operation numbers under the hand method. The time 
worked under the hand method includes all operations necessary to accomplish the work.]

Work done.

Alloying, rolling, and drawing gold and blank
ing pendant.

Annealing gold..........................................................
Making center............................................................
Making glass bezel...................................................
Making cap..................................................................
Making back cover...................................................
Making front cover..................................................
Making pendant, except blanking....................... .
Making joint stays and thumb piece.................
Making joints............................................................
Tying joint stays, pendant, joints, and thumb 

piece in place.
Soldering joint stays, pendant, joints, and 

thumb piece.
Erazing center for springs......................................
Engine turning........................ .................................
Engraving...................................................................
Polishing.....................................................................

Time worked.

Operation
numbers.

Tinder hand Under ma-
meth od. chine method.

Hours. Min
utes. Hours. Min

utes.

1-4, 34,39,40 154 10.0 6 58.0

5 33 20.0 1
8-10,20-23 109 43.4 20 24.0

11-13,25-27 68 3.3 10 22.0
14,15, 28, 29 116 0.6 11 18.7
16,17, 30,31 116 G. 6 11 18.7
18,19,32, 33 116 6.6 11 18.7

35-38 50 4
58-61 51 23.3 2 2.0

62-64, 66, 67 
68, 72. 74, 77, 
79, 82, 84, 87

45
50

50.0 i
20

29.0

69, 73,75, 78, 
80, 83,85, 88

50 10

91 33 20.0 2
104,105 

106
100 9
66

275
40.0 16

22
40.0
50.053,103,107, 

119-122

Times as 
long 

under 
hand as 
under 

machine 
method.

22

The saving in time in some operations which were performed by hand 
under both methods may be due, as in other cases, to a variety of 
reasons, such as superior appliances in use under the later method, to 
the work being done in larger lots, etc. A  difference will be noticed 
in the cases made under the two methods in that those made under the 
machine method were for stem-wind movements, while those made under 
the hand method were for key-wind movements. In making and 
putting in springs it will be seen that more time was required under the 
machine method than under the hand. This may be due to various 
reasons, as that different styles of springs were used, or that the 
material for the springs was in a more suitable condition for working 
when purchased under the hand method. Under the machine method 
considerable time was charged to keeping machinery in order, furnish
ing power, firing boilers, and watching establishment, while under the 
hand method no time was charged to such operations. A  study of the 
detailed table shows a number of operations required under the 
machine which do not appear under the hand method; also some opera
tions under the hand method which do not appear under the machine 
method. Females have replaced males to a considerable extent in the 
production of this unit. Under the machine method 133 operations 
were necessary for the manufacture of a watch case and 22, or 10.54 
per cent, were performed by females, while under the hand method 97 
operations were necessary and no females were employed. Boys also 
were employed to some extent in the production of this unit on the 
light press work.

The summary shows that the manufacture of 100 watch cases under
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tlie machine method was accomplished in 355 hours and 32.3 minutes 
(not including time required for final examination of the cases by 
superintendent), while under the hand method 1,749 hours and 43.1 
minutes were required—a ratio of nearly 5 to 1 in favor ot the machine 
method. This unit was made under the hand method in 1850 and under 
the machine method in 1897. Under the hand method 0 persons 
worked on the unit, while under the machine method the number ot 
persons working was not reported. It is claimed by some case makers 
that the handmade case is equal in style, durability, and other essential 
qualities to the machine-made case, while others claim that the case 
made under the machine method is more perfect than the case made 
under the hand method.

W a t c h  M o v e m e n t s .—The data for the movements made under the 
hand method in units 204 and 205 were secured from workmen who had 
made movements (excepting mainsprings and dials) with only the 
ordinary tools of a watchmaker. The person furnishing the data for 
unit 205, stem-wind watch movements, made movements in the year 
1862, at which time stem-wind watches were not manufactured in this 
country, but all the extra parts necessary for a stem-wind movement 
have been made by him in later years in the course of his business as 
an expert watch repairer. The movements made under the machine 
method were produced in a factory where particular attention is paid 
to the invention and improvement of machinery. The machine-made 
key-wind movement is a cheaper grade than the stem-wind movement, 
the greatest difference being that the stem-wind has more jewels and 
is adjusted. The detailed table shows the necessary operations in the 
order in which they occur under the different methods. It will be seen 
that the methods followed by the two hand watchmakers were some
what different, and that the hand methods differ materially from the 
machine method. This has made it impossible to make satisfactory 
comparisons of many operations, and too much reliance should not be 
placed on the comparisons which have been made. In comparing the 
time required under the different methods it should be borne in mind 
that the original data for the handmade movements were secured for 
one movement, and if they were manufactured in lots of several hundred 
each the time required per movement would be very much reduced. 
As in the case of other units of this industry, the operations which are 
susceptible of clear comparison have been combined in the exhibits 
which follow. The full details are shown, operation by operation, in 
the detailed table of this report. The description of “ work done” 
in the following exhibits is generally about the same as under the 
machine method in the detailed table, but the “ work done” under the 
hand method is often stated quite differently. For instance, the first 
operation under the machine method was “ punching pillar plate from 
sheet brass,” while the corresponding operation under the hand method 
was “ sawing pillar plate from sheet brass.”
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TIME WORKED ON CERTAIN PARTS OF W ATCH  MOVEMENTS UNDER THE TWO
METHODS IN UNIT 204.

[The operation numbers in these tables designate the operations under the machine method. The 
tables do not aflord space for presenting the operation numbers and letters under the hand method. 
The time worked under the hand method includes all operations, designated by number or letter, 
necessary to accomplish the work.]

Work done.

Punching pillar plate from sheet brass.................
Turning pillar plate for center wheel....................
Stoning pillar plate...................................................
Drilling and tapping dial foot-screw holes.........
Recessing for minute wheel, escape, and pallet..
Making and putting in pillars.................................
Marking pillar plate for train holes......................
Drilling and tapping screw holes in pillars.........
Making and putting in minute pin........................
Drilling case-pin hole................................................
Making and putting in case pin............. ...............
Punching top plate from sheet brass....................
Milling top plate for barrel clearance..................
Stoning top plate........................................................
Punching balance cock from sheet brass.............
Trimming balance cock and rough-cutting heel. 
Drilling, cupping, and countersinking screw 

hole in balance cock.
Punching barrel bridge from sheet brass.........
Punching and cupping screw holes in barrel 

bridge.
Making and putting steady pins into barrel 

bridge.
Making pillar screws, balance-cock screw, and 

barrel-bridge screws.
Drilling hairspring stud hole.................................
Making barrel and barrel head........................... ; .
Making mainspring (including mainspring hook)
Making center wheel................................................
Making center staff and center pinion head and 

staking center staff to center wheel,
Making cannon pinion..............................................
Making third wheel..................................................
Making third pinion..................................................
Staking third pinion to third wheel......................
Making fourth wheel................................................
Making fourth pinion................................................
Staking fourth pinion to fourth wheel......... .......
Making hour wheel...................................................
Making minute wheel and minute pinion...........
Making escape wheel and pinion (including 

staking).
Making and setting pallet stones ..........................
Hardening and tempering fork.............................
Making and putting in table roller jewel pin . . .  
Making balance, hairspring, collet, and stud 

(including staking).
Making ratchet wheel..............................................
Making ratchet cap...................................................
Making click..............................................................
Making click spring.................................................
Making ratcliet-cap screw.......................................
Making click-spring screw.....................................
Making case screws..................................................
Making dial foot screws..........................................
Making regulator.......................................................
Making dial................................................................
Making hour hand and socket...............................
Making minute hand................................................
Making second hand and socket............................

Operation
numbers.

Time worked. Times as 
long 

under 
hand as 
under 

machine 
method.

Under hand 
method.

Under ma
chine method

Hours. Min
utes. Hours. Min

utes.

1 83 20.0 7.4 6754
13, 60 33 20. 0 5 45. 5 6

19, 44, 50 200 6 5.0 33
22,54 250 7 52.9 314

23, 24, 27, 28 500 10 30.2 m
45-48 1,500 25 18.5 594

51 500 3 35.8 139
55,56 500 8 20.0 60
57-59 116 40.0 4 49.6 24

65 33 20.0 1 16.8 26
66-68 66 40.0 3 37.2 184

71 33 20.0 7.4 2704
77 166 40.0 4 54.1 34

85, 90 133 20.0 3 40. 6 364
109 50 7.4 4054

110,114 250 6 3.6 U4
119,127 50 4 2.3 124

135 66 40.0 7.4 5404
136, 144 GG 40.0 2 38.3 254

150-153 133 20.0 11 6.8 12

159-164 1,500 17 54.9 834

169 33 20.0 2 28.8 134
196-212 2, 583 20.0 44 19.0 584
224-260 332 50.0 72 52.0 44

261-267,271 2,316 40.0 7 6.2 326
272-298 4,166 40.0 118 58.3 35

299-313 3,433 20.0 53 2.1 644
314-319, 323 2,316 40.0 5 51.1 396

324-335 4,083 20.0 82 2.1 50
336 83 20.0 3 7. 5 264

337-342, 346 2, 316 40.0 5 51.1 396
347-358 4 083 20.0 88 9.2 464

359 83 20.0 3 7.5 264
360-306 283 20.0 8 23.3 34
370-377 2,116 40.0 10 20.7 2044

381-387, 389- 6,366 40.0 116 56.0 544

426-442 10, 083 20.0 92 11.1 1092
450 33 20.0 25.2 794

526-533 1,050 65 59.2 16
561-663 13,950 823 17.1 17

664-670 583 20.0 15 16.4 38
671-674 400 3 58.6 1004
679-687 350 13 37.0 254
688, 689 350 1 55.0 1824
696-701 250 3 3.2 82
702-707 250 3 21.3 744
708-713 500 9 18.2 534
714-718 750 5 58.2 1254
719-738 2, 333 20.0 64 5.0 364
744-788 1,800 250 16.0 7
789-801 3,083 20.0 11 6.2 2774
802-815 2,083 20.0 13 1.7 160
816-826 3,083 20.0 12 40.5 2434
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TIME WORKED ON CERTAIN PARTS OF W ATCH  MOVEMENTS UNDER THE TWO

METHODS IN  UNIT 205.

Work done. Operation
numbers.

Time worked.

Under hand Under ma- 
method. chine method.

Times as 
long 

under 
hand as 
under 

machine 
method.Hours. Min

utes. Hours. Min
utes.

1 83 20. 0 7.4 6754
Drilling and tapping dial foot-screw holes......... 22,74 166 40.0 7 52.9 21
Making and putting in minute p in ...................... 77-79 83 20.0 4 49.6 L i

86 83 20. 0 7. 4 675j
Milling top plate for barrel clearance.................. 92 83 20.0 4 54.1 17

122 250 7. 4 2,027
Trimming balance cock and rough cutting heel. 123,127 250 6 3.6
Drilling, cupping, and countersinking screw 132,140 33 20.0 4 2.3

hole in balance cock.
Punching and cupping screw holes in barrel 149,157 50 2 38.3 19

bridge.
Making and putting steady pins into barrel 163-166 166 40.0 11 6.8 15

bridge.
Screwing plates, balance cock, and barrel bridge 183 50 2 9.6 23

together.
Drilling hairspring stud hole................................. 187 16 40.0 2 28.8 6£
Making barrel and barrelhead............................... 205-221 5, 883 20.0 44 19.0 133
Making mainspring (including mainspring 233-269 349 30.0 72 52.0 5

hook).
270 276, 280 2,100 7 6.2 2954

Making center staff and center piniuu head and 281-307 6| 700 118 58.3 56|
staking center staff to center wheel.

Making cannon pinion............................................ 308-321 2, 366 40.0 51 42.1 46
322 327, 331 2,100 5 51.1 359

Making third pinion................................................ 332-346 6| 533 20.0 117 48.3 55i
Staking third pinion to third wheel................... 347 166 40.0 3 7.5 534

348 353,357 2,100 5 51.1 359
Making fourth pinion.............................................. 358-372 6, 533 20.0 117 50.6 55i
Staking fourth pinion to fourth wheel................. 373 166 40.0 3 7.5 534
Making hour w heel................................................. 374-380 716 40.0 8 23.3 85J
Making minute wheel and minute pinion......... 384-391 1,883 20.0 10 20.7 182
Making escape wheel and pinion (including 395-401, 403- 8, 733 20.0 140 54.6 62

staking). 420
440 1 , 000 26 18.9 38

Making and setting pallet stones.......................... 443-459 9|083 20.0 92 11 .1 984
Hardening and tempering fork............................. 467 33 20.0 25.2 79|
Making guard pin for fork, hairspring, collet 474 150 2 28.0 61

pin, and hairspring stud pin.
Putting guard pin into fork................................... 475 33 20.0 10 15.0
Making balance staff................................................ 482-488, 652 5, 783 20.0 86 2.7 67

544-556,565 1,750 61 23. 0 284
Making and putting in table roller jewel pin... 557-564 2,' 033 20.0 65 59.2 31
Making balance, hairspring, collet, and stud 594-696 12, 516 40.0 823 17.1 15

(including staking).
Making winding wheel (a) ..................................... 697-703 733 20.0 15 16.4 48
Making winding-wheel bridge (6) ...................... 704-707 400 3 58.6 1004
Making click.............................................................. 712-720 683 20.0 13 37.0 50
Making click spring................................................. 721, 722 683 20.0 1 55.0 3564

723 730 1, 050 10 20. 9 1014
787 797 l ’ 550 25 54. 9 60
798 811 1, 050 16 30. 7 634
816-832 650 61 .6 lof

Making winding-wheel bridge screw (not in- 856, 857 250 1 49.1 1374
eluding iinishing). (d)

Making click-spring screw (not including fin- 862, 863 250 11.3 114
ishing).

Making setting-lever screw (not including fin- 868, 869 250 1 40.9 1484
ishing).

Making case screws (not including finishing).. 885,886 500 5 39.6 884
Making dial foot screws (not including finish- 890 750 2 20.6 320

*
945-989 1,800 250 16.0 7

990-1002 1,800 11 6.2 162
Making minute hand............................................... 1003-1016 1,633 20.0 13 1.7 1254

1017-1027 1, 800 12 40.5 142
1037-1042 lj 050 9 43.1 108

a Ratchet wheel under hand method. 
b Ratchet cap under hand method.

«Winding wheel under hand method. 
d Ratchet-cap screw under hand method.
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It will be seen that under the machine method a great deal more time 
was required for adjusting the watch in unit 205 than in unit 204. This 
is due to the difference in grade. The work of putting on dial and 
hands, timing, and adjusting, operations 827 to 829 in unit 204 and 
operations 1028 to 1034 in unit 205, required 175 hours and 29.4 minutes 
in the former unit (the lower-grade watch) and 8G1 hours and 6.7 minutes 
in the latter. Under the machine method considerable time is charged 
to overseeing, adjusting machines, etc., while under the hand method 
no time is charged to such operations. There are several operations 
under each method that do not occur under the other; no gilding is 
shown under the hand method, as those movements were finished in the 
gray instead of being gilded. The considerable difference which is 
noticed in the time required for certain operations where the work 
was done by hand under both methods may be due, as in other cases, 
to improved tools, to the better organization of the work under the 
factory methods, or to the fact that the work was done in large quan
tities under the machine method. It will be seen from these units that 
females have replaced males to a considerable extent in the manu
facture of watch movements. Under the machine method we find that 
881 operations were necessary for the manufacture of unit 204 and 1088 
operations for unit 205 (not including the operations of furnishing- 
power, firing boilers, repairing machinery, watching establishment, etc.). 
In unit 204, females performed or assisted in performing 517 opera
tions, or 58. 68 per cent of the whole number, and in unit 205 females 
performed or assisted in performing 650 operations, or 59.74 per cent 
of the whole number. Under the hand method 347 operations were 
necessary to produce unit 204, and 4 operations, or 1.15 per cent, were 
done by females; while 453 operations were necessary to produce unit 
205, and 4 operations, or 0.88 per cent, were done by females.

The totals for these units show that the manufacture of 1,000 key- 
wind watch movements, unit 204, under the machine method required 
5,514 hours and 54.6 minutes (not including time for engineer, firemen, 
machinists, watchmen, etc.) as against 195,649 hours and 30 minutes 
(not including time for furnishing steam power used in seven opera
tions) under the hand method, the time being in the ratio of 35 to 1 in 
favor of the machine. The production of 1,000 stem-wind watch move
ments, unit 205, required under the machine method 8,243 hours and
58.6 minutes (not including time for engineer, firemen, machinists, 
watchmen, etc.) as against 241,866 hours and 10 minutes (not includ
ing time for furnishing steam power used in seven operations) under 
the hand method, the ratio in favor of the machine method being 
29 to 1. Under the hand method unit 204 was made in 1862 and unit 
205 was made in later years; under the machine method both units 
were produced in 1896. Under the hand method 13 persons (not in
cluding persons furnishing steam power used in seven operations) 
worked on unit 204, gnd 14 persons (not including persons furnishing
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steam power used in seven operations) worked on unit 205. The num
ber of persons working on the machine product was not reported in 
either unit. Each person who furnished the data for these units claims 
that the movements made under his method are equal or superior to 
those made under the other method.

CLOTHING, MEN’S.

This industry is represented by 10 units, the descriptions of which 
are as follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

206 Vicuna worsted Prince Albert Vicuna worsted Prince Albert 100
coats, breast measure 37 inches, coats, breast measure 37 inches,
length 41 inches. length 41 inches.

207 Vicuna worsted Prince Albert Vicuna worsted Prince Albert 100
coats, breast measure 37 inches, coats, breast measure 37 inches,
length 41 inches. length 41 inches.

12 dozen
209 Overalls .. Single-seam overalls.......................... Single-seam overalls.......................... 12 dozen

pairs
210 Cassimere trousers, waist 32 inches, Cassimere trou sees, waist 32 inches, 100 pairs

length 32 inches, 5 pockets. length 32 inches, 5 pockets.
211 Cassimere trousers, waist 32 inches, Cassimere trousers, waist 32 inches, 100 pairs

length 32 inches, 5 pockets. length 32 inches, 5 pockets.
212 Trousers . Cottonade trousers, double seams, Cottonade trousers, double seams, 12 dozen

2 pockets. 3 pockets. pairs
213 Trousers . Cottonade trousers, double seams, Cottonade trousers, double seams, 12 dozen

2 pockets. 3 pockets. pairs
214 Vicuna worsted single-breasted Vicuna worsted single-breasted 100

vests, notched collars, breast vests, notched collars, breast
measure 37 inches, length 26 measure 37 inches, length 26

inches.
215 Vicuna worsted single-hreasted Vicuna worsted single-breasted 100

vests, notched collars, breast vests, notched collars, breast
measure 37 inches, length 26 measure 37 inches, length 26
inches. inches.

An examination of the detailed table shows that, although the meth
ods employed in the production of these units are quite similar, there 
is considerable difference in the amount of work required on the several 
garments. Two grades of products are presented, the cheaper being 
made almost entirely by machinery at the later date, while on the 
better grade the work of fitting up, basting, and finishing is done by 
hand, so that the aggregate gain is less than on the cheaper product. 
This fact would place in a separate group the four units of the cheaper 
grade, as follows: 208, jackets; 209, overalls, and 212 and 213, cottonade 
trousers.

The better class of products will be considered first. It comprises 
units 200 and 207, Prince Albert coats; 210 and 211, cassimere trousers, 
and 214 and 215, vests.

In the operation of shrinking and preparing cloth a steam sponging 
machine has replaced the cloth or sponge and flatiron used under the 
hand method of production. By the use of the machine the cloth for 
100 coats was prepared in each of the two units in an aggregate of 1 
hour and 48 minutes for the two persons engaged as against 10 hours 
required by the hand method in unit 206 and 11 hours and 40 minutes
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in unit 207. For 100 pairs of trousers the time for this operation was 
1 hour and 8 minutes by machine in each of the two units as against 
0 hours and 40 minutes and 8 hours and 20 minutes, respectively, under 
the hand method. For 100 vests the two units required 20 minutes 
each at the later and 3 hours and 20 minutes each at the earlier period. 
Considering the three articles of apparel together, it is seen that this 
operation when performed by hand required from six to seven times 
more labor than under the machine method.

The operation of rolling cloth presents no change of method except 
such as arises from the handliug of large quantities of material and the 
consequent saving from more skillful and economical labor. Five hours 
at the earlier and 54 minutes at the later date were required on each 
unit for coats; 3 hours and 20 minutes were required for rolling the 
cloth for trousers in each unit at the earlier date, while at the later 1 
hour was reported in unit 210 and 34 minutes in unit 211. For vests, 
the time required at the earlier date was 1 hour and 40 minutes in each 
unit, while at the later date it was 30 minutes in unit 214 and 10 min
utes in unit 215. Fo reason is apparent beyond those just stated why 
these differences should exist.

Laying out and marking the cloth was done separately for each 2 
plies of cloth under the hand method, while under the machine method 
it was required to be done only for every 12 plies in one of the estab
lishments furnishing data and for every 16 plies in the other. Thus a 
strictly hand operation is greatly shortened by the introduction of 
machinery in a related operation. Laying out for coats required 50 
hours in each unit at the earlier date as against 13 hours and 30 min
utes in unit 206 and 9 hours and 30 minutes in unit 207 at the later 
date. For trousers, 15 hours were required under the primitive method 
as against 8 hours and 30 minutes under the modern in unit 210, and 
25 hours as against 7 hours and 7.5 minutes in unit 211. Vests re
quired 10 hours in unit 214 and 16 hours and 40 minutes in unit 215 
under the hand method, and 4 hours and 29 minutes and 3 hours and 
45 minutes, respectively, under the machine method.

Cutting machines, operated by steam, and cutting 12 thicknesses of 
cloth in units 206,210, and 214, and 16 thicknesses of cloth in units 207, 
211, and 215, have displaced shears throughout. In unit 206, by the 
use of this machine, 100 coats were cut out complete, except linings 
and trimmings, in 6 hours and 52.5 minutes for the 3 persons engaged, 
and in an aggregate of 4 hours and 32.5 minutes in unit 207 as against 
41 hours and 40 minutes and 33 hours and 20 minutes in the respective 
instances, by hand. The ratios here shown are more than 6 to 1 and 
7 to 1, respectively, in favor of the machine method. For trousers the 
time required was 13 hours and 20 minutes and 16 hours and 40 min
utes for the respective units by hand as against 4 hours and 29 minutes 
in unit 210 and 2 hours and 58 minutes in unit 211 where the machine 
was used—the ratios favorable to the later method being 3 to 1 and
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almost G to 1, respectively. Cutting out vests by band required 8 
hours and 20 minutes in unit 214 and 11 hours and 40 minutes in unit 
215 as against 2 hours and 22.5 minutes by machine in the former and
1 hour and 34 minutes in the latter unit—ratios of to 1 and 7  ̂to 1, 
respectively, in favor of the machine method.

Notching cloth was done under the modern method with a notching 
machine operated by hand, supplanting the shears used for this pur
pose under the primitive method. To notch the cloth for coats required 
5 hours in each unit when shears were used as against 1 hour and 22.5 
minutes and 54 minutes, respectively, by the use of the machine. 
Three hours and 20 minutes is the time reported for this operation ou 
trousers in each unit under the hand method and 53.5 minutes and
35.5 minutes in units 210 and 211, respectively, under the machine 
method. For vests the time was 1 hour and 40 minutes in each case 
by hand and 28.5 minutes and 18.5 minutes for units 214 and 215, 
respectively, by machine.

Marking and cutting out linings and bundling cut cloth present no 
marked contrasts between hand and machine methods, the difference 
being only such as would be expected under the factory system as 
compared with the shop system. Improved appliances for cutting out 
trimmings reduce the time for this operation, as well as for that of 
marking trimmings, for the same reason as that stated in discussing 
the marking and cutting out of the cloth for the garments. The time 
for marking trimmings in unit 206 was 5 hours under the primitive as 
against 3 hours under the modern method. These trimmings were cut 
out by hand under both methods; in the earlier with shears in 3 hours 
and 30 minutes and in the later with a knife and slotted table in 2 
hours and 30 minutes. In unit 207 marking required 8 hours and 20 
minutes and cutting out 5 hours under the primitive method as against
2 hours for marking and 2 hours and 15 minutes for cutting out under the 
modern. For trousers, in unit 210, the time required was 3 hours and 
20 minutes for each operation under the hand method, while under the 
machine method the marking was done in 2 hours and 30 minutes and 
the cutting in 2 hours; in unit 211, 5 hours were reported for marking 
and 3 hours and 20 minutes for cutting out under the earlier method, 
while 1 hour and 12 minutes for marking and 1 hour and 21 minutes 
for cutting out were required under the modern method. In units 214 
and 215, vests, the time required for marking and cutting out trimmings 
was 3 hours and 20 minutes for each operation under the primitive 
method, while under the modern method marking required 2 hours and 
cutting out 1 hour and 45 minutes in unit 214 and 37.5 minutes and 40 
minutes for the respective operations in unit 215.

Bundling trimmings and material is a hand operation throughout, 
although great differences are reported in the time required. It should 
be noted that the data for products under the hand method covered 
the cutting and making of a single garment, the time for each opera-
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tion being then multiplied by 100 for purposes of comparison with the 
machine methods presented. In doing this it was impossible to allow 
for the saying made by the handling of large quantities, with the con
sequent division of labor and increase of skill, so that while the orig
inal figures are approved throughout by the proprietors of the different 
establishments, the comparisons are not illustrative of improved 
methods in this particular operation, nor probably of the actual results 
that would have appeared if data had been originally given for the 
same number of garments under both methods. The time reported in 
unit 20G for this bundling was 5 hours under the primitive method as 
against 2 hours and 30 minutes under the modern. In unit 207 the fig
ures are 13 hours and 20 minutes and 1 hour and 30 minutes, respec
tively. These figures sufficiently represent the nature of the comparison 
presented in this operation, though the contrasts vary in different 
units. These remarks may be taken as applying also to the operation 
of tagging bundles. Systems of factory organization and oversight 
produce wide differences in the time chargeable to overseeing in the 
various departments under the two methods. Under the machine 
method steam power was furnished, requiring 2 men, and 1 man 
conveyed goods by the use of elevator and roller box, operations 
not comparable with any work under hand methods.

Fitting up garments is a hand operation throughout, but the time is 
variously reported in the different units. Thus, for coats, unit 203, 
50 hours were required under the earlier as against 27 hours and 46.7 
minutes under the later method. The corresponding figures in unit 
210, trousers, are 16 hours and 40 minutes under the primitive and 10 
hours under the modern method. Such differences have their explana
tion in the remarks made above as to bundling, etc. These remarks 
may also be extended in their application to account for differences 
pi the time required for the operation of basting. Itepresentative 
comparisons are seen in unit 206, coats, in which 800 hours were 
required under the primitive method and 418 hours and 33.3 minutes 
under the more modern, and in unit 214, vests, in which 133 hours and 
20 minutes and 66 hours and 40 minutes were required under the 
respective methods.

The operation of sewing seams shows the greatest expenditure of 
time under the hand method, requiring, as it does, from about one- 
tliird to nearly one-half of the total time necessary for all operations. 
A  like ratio is not found to exist under the machine method, the use 
of the sewing machine having reduced the time for this operation to 
an equality with or even below that required for a number of others. 
The greatest gain in this operation appears in unit 206, where under 
the hand method 1,000 hours were required as against 66 hours and 40 
minutes, or but one-fifteentli the time, by the use of sewing machines. 
For unit 207 there were required 1,000 hours under the hand method 
and 162 hours and 44.9 minutes under the machine. For trousers, the
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time was 433 hours and 20 minutes under the primitive method in unit 
210 and G4 hours and 17.1 minutes under the modern method; 400 
hours as against 00 hours and 24.9 minutes are the comparable figures 
in unit 211. For vests, 410 hours and 40 minutes were necessary under 
the hand method in unit 214 and 04 hours and 35 minutes under the 
machine, while 383 hours and 20 minutes by hand and 07 hours and 
48.9 minutes with the machine were required in unit 215.

Marking for buttonholes and buttons, being a hand operation 
throughout, may be dismissed with only a reference to the remarks 
applicable to such work as given under the head of bundling trim
mings and material. Machines supplant hand work in the operation 
of cutting and working buttonholes, reducing the time for cutting the 
holes from 8 hours and 20 minutes required by hand in unit 200 to 44.4 
minutes by machine. The time for cutting buttonholes in unit 207 is 
almost identical, being 8 hours and 20 minutes by hand and 40.0 min
utes by machine; these figures show the time required under the 
machine method to be less than one-tenth that under the hand. In 
unit 210 the cutting of buttonholes required 3 hours and 20 minutes 
by hand as against 21.4 minutes by use of the machine; in unit 211 
the machine accomplished in 17.5 minutes the work that by hand 
required 3 hours and 20 minutes; for vests, 3 hours and 20 minutes as 
against 25 minutes were required under the hand and machine methods, 
respectively, in unit 214, the corresponding figures in unit 215 being 3 
hours and 20 minutes and 21.3 minutes. Working buttonholes by hand 
required 275 hours in unit 200 and but 0 hours and 17.8 minutes with 
the machine, a reduction to about one-forty-fourth the time necessary 
by hand. In unit 207 the primitive method required 250 hours for this 
operation as against 0 hours and 4G.G minutes with machines. For 
trousers, a requirement of 03 hours and 20 minutes is shown in each 
of the units under the hand method and but 3 hours and 12.9 minutes 
in unit 210 and 2 hours and 43.3 minutes in unit 211 under the 
machine. The time required for this work on vests was 75 hours and 
GG hours and 40 minutes by hand in units 214 and 215, respectively, as 
against 4 hours and 10 minutes in each instance under the machine 
method.

Of the remaining operations—felling and finishing, pressing, sewing 
on buttons, and examining and brushing—machinery affects but one, 
and that only in the work on trousers. Buttons were sewed on by hand 
in 50 hours in each instance, while a button machine operated by foot 
power reduced the time for putting ou buttons to 0 hours and 32.9 
minutes in unit 210 and to 0 hours and 1.7 minutes in unit 211. This 
machine is not adapted for use on other garments. With this excep
tion there is no further comparison of value to be made in these units. 
In general, the time worked under the machine method was less than 
that under the hand.

The units presented were made at various dates, though in this
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industry hand and machine methods continue in use at the present day, 
custom work being in demand by those who are willing to pay the 
higher prices charged for such work for the sake of fit, finish, and dura
bility. The claim is made, and is generally conceded by the establish
ments furnishing the reports of machine methods, that the hand work is 
superior in these respects to the machine product. The number of 
employees engaged on the various units was, of course, much larger in 
the factories than where the work was done in tailoring establishments, 
the reports varying from 41 to 254 employees in factories, while the 
range under hand methods was from 4 to G. Female labor and boys’ 
labor have come into use together with the introduction of machinery, 
so that the reduction in labor cost is even greater than in the time 
worked. This and other differences, as between different units setting 
forth the same method but presenting considerable differences in time, 
are submitted without explanation, the data in each case having been 
reviewed and approved as a correct statement of the work by the 
proprietors of the respective establishments.

Of the cheaper grade of products, unit 208 (jackets) and unit 209 
(overalls) can best be presented separately, leaving units 212 and 213 
(cottonade trousers) to be discussed together.

The operation of cutting out 12 dozen duck jackets required 36 hours 
under the hand method as against 4 hours and 30 minutes under the 
machine method. The making of the garments by hand occupied 720 
hours, while by the use of sewing machines but 70 hours were required, 
or less than one-tenth the time necessary by hand. An intervening 
operation on the machine side is that of counting and bundling the cut 
cloth, occupying 1 hour and 45 minutes. Buttonholes were cut and 
worked in GO hours and buttons sewed on in 24 hours under hand 
methods, while machines performed the work of making buttonholes in 
4 hours and 30 minutes and of riveting buttons on in 6 hours, a reduc
tion of time in the first operation to one-thirteentli and in the second to 
one-fourth the hand requirement. The additional operations found in 
the machine presentation are only such as are common to the factory 
system, and are not comparable with any shown under the hand 
method.

Unit 209 (overalls) presents a similarly complete substitution of 
machine for hand methods for each of the four operations reported under 
the earlier method of manufacture. Gutting out is reduced from 12 
hours to 3 hours, making the garments from 636 hours to 48 hours, 
making buttonholes from 54 hours to 4 hours and 10 minutes, and put
ting on buttons from 18 hours by sewing to 4 hours and 30 minutes by 
riveting. Comparing the figures for these four operations alone, the 
aggregate time is found to be reduced in the ratio o f about 12 to 1, 
though the additional operations incidental to the factory system 
reduce this ratio to about that of 10 to 1.

Units 212 and 213 (cottonade trousers) occupy a position between the
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product just discussed and tlie cassiraere trousers described in units 
210 and 211. Cutting out, in unit 212, required 48 hours under the 
hand method as against 5 hours and 24 minutes under the machine; in 
unit 213 the corresponding figures are 36 hours and 5 hours, the gain 
under the modern method being about in the ratio of 9 to 1 in the former 
unit and 7 to 1 in the latter. Making the garments required 1,224 hours 
by hand work in unit 212 and 1,152 hours in unit 213, while with sewing 
machines driven by power the work was accomplished in 90 hours and 
48 minutes in the former and 90 hours in the latter unit. Unit 212 
shows the greater gain, or a reduction to less than one-thirteenth 
the hand requirement. The time required for making the hip pocket of 
the machine product is omitted in this comparison. Making the but
tonholes in unit 212 required 96 hours by hand as against 3 hours and 
36 minutes by the use of the buttonhole machine. In unit 213 the cor
responding figures are 72 hours and 4 hours and 6.9 minutes. In unit
212 buttons were sewed on in 36 hours by hand as against 4 hours and 
48 minutes required with the machine which riveted them on. In unit
213 this operation was done by hand under both methods. The remain
ing operations present some variations for which no explanation is 
afforded by the data furnished the Department. Thus, under hand 
methods, finishing trousers is reported as requiring 12 hours in unit 212 
and 24 hours in unit 213, while the time required for pressing trousers 
reverses these figures, being 24 hours in unit 212 and 12 hours in unit 
213. Comparisons could be made in a few of these operations, but for 
reasons given in connection with other hand operations they would be 
of little value. The data for the work done under hand methods in the 
four units last discussed were furnished by women who did all the work 
reported, 1 female performing all the various operations necessary for 
the completion of the garment; under the machine method the number 
of employees varied from 11 to 25.

As already indicated, a comparison of the total time worked under 
the two methods shows the greatest gain in the cheaper grade of 
products, where hand work is most largely supplanted by machine. In 
unit 209 the total time required under the hand method was 720 hours, 
while 71 hours and 10 minutes were necessary under the machine 
method, or about one-tenth the time required by hand. ISText to this 
unit in the saving of time is unit 212, which shows a total of 1,440 
hours required under the hand method as against 148 hours and 30 
minutes under the machine—a ratio of almost 10 to 1 in favor of the 
machine method. Unit 208 shows 840 hours required by hand as 
against 97 hours and 15 minutes by machine, or about one-eightli as 
long as by hand; practically the same saving is made in unit 213, 
where the totals are 1,332 hours under the hand as against 160 hours 
and 51.3 minutes under the machine method. The other units follow 
in the order given: Unit 214, 921 hours and 40 minutes by hand and 
260 hours and 28.6 minutes by machine—a ratio of 34 to 1; unit 210,
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1,125 hours and 40 minutes by hand and 417 hours and 52 minutes by 
machine—a ratio of 2\ to 1; unit 206, 3,301 hours and 43.3 minutes by 
hand and 1,375 hours and 20.3 minutes by machine—a ratio of almost 
2| to 1; unit 215, 796 hours and 40 minutes by hand and 344 hours and
53.3 minutes by machine—a ratio of nearly 2£ to 1; unit 207, 3,162 
hours and 46.7 minutes by hand and 1,465 hours and 42.7 minutes by 
machine—a ratio of more than 2 to 1; while the ratio in unit 211 is but 
a fraction below this, the totals being 998 hours and 20 minutes under 
the hand as against 465 hours and 57.8 minutes under the machine 
method.

COMBS.

This industry is represented by 5 units, which are described as fol
lows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

210 Combs ........ Horn dressing combs, 7xl§ inches, 
coarse and line, teeth 11 inches.

Horn dressing combs, 7xl| inches, 
coarse and fine, teeth 1J inches.

1 gross

217 Combs ........ Horn dressing combs, 7 inches 
long, coarse and fine, teeth 1J 
inches.

Horn dressing combs, 7 inches 
long, teeth 1J inches.

1 gross

218 Combs ....... Horn mane combs, 5x2§ inches, 
teeth 1J inches.

Horn mane combs, 5x2| inches, 
teeth 1J inches.

1 gross

219 Combs ........ Horn plantation combs, 5Jxl| 
inches, coarse, teeth 1J inches.

Horn plantation combs, 5|xlJ 
inches, teeth \% inches.

1 gross

220 Combs ....... Horn side (or bang) combs, 4£xlJ 
inches, teeth g inch.

Horn side (or bang) combs, IJxll 
inches, teeth g inch.

1 gross

An examination of these descriptions and that portion of the detailed 
table which relates to this industry shows such a considerable differ
ence in the products and in the operations performed that these units 
must be considered separately, with the exception of units 218 and 219, 
in which the operations are identical.

In unit 216 cutting the horn into sizes was done by hand with a bow 
saw in 1 hour and 36 minutes, while with a circular saw driven by 
steam the time required was 28.8 minutes. A  second sawing and a wash
ing follow under the machine method, for which there are no correspond
ing operations under the primitive method. Softening and pressing 
the horn required 2 hours under the earlier method, while under the 
later this work was performed in two operations, requiring together 1 
hour and 26.4 minutes. Stripping and mitering with a handsaw required 
2 hours and 24 minutes as against 57.6 minutes with a steam saw. 
Under the later method planing the horn to thickness and quilling it 
were performed at one operation with a machine, requiring but 28.8 
minutes, while under the hand method three operations were necessary, 
aggregating 4 hours and 12 minutes. Nearly half the total time 
required for the production of the unit under the hand method was 
consumed in cutting the teeth, 28 hours and 48 minutes being required 
for this operation. Under the machine method this time was reduced
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to 57.6 minutes, or exactly one-thirtieth tlie hand requirement. Smooth
ing, pointing, and setting up the teeth required two hand operations, 
occupying 16 hours and 48 minutes, while under the machine method 
the work was performed at one operation in 1 hour and 55.2 minutes, 
or but little more than one-ninth the time required by hand. Smooth
ing the combs required 4 hours and 48 minutes under the hand method 
and but half that time under the machine. Polishing required 4 hours 
and 48 minutes under the hand as against 57.6 minutes under the 
machine method. Packing was done by hand under both methods, 
but shows the difference in time that so commonly appears in the 
comparison of the modern factory method with the more primitive 
shop method of production. The work of the foreman and engineer 
under the later method is not comparable with any operation appearing 
under the earlier method.

In unit 217 the cutting that was done at one operation under the 
hand method in 1 hour and 36 minutes was done at three operations, 
aggregating 37.8 minutes, under the later method. Pressing the horn 
flat required 2 hours under the earlier method as against 54 minutes 
under the later. The hand operation of cutting the horn into shape, 
requiring 2 hours and 24 minutes, is most nearly comparable with the 
machine operation of cutting the horn into widths and trimming the 
ends, requiring one-fourtli the time, or 36 minutes. The horn was 
smoothed and beveled in 2 hours and 48 minutes under the hand as 
against 27 minutes under the machine method. Cutting the teeth 
required 32 hours under the earlier method as against 36 minutes, or 
less than one-fifty-third the hand requirement, under the later. Finish
ing the teeth with hand grails required 12 hours as against 28.8 
minutes with a burr-grailing machine—a ratio of 25 to 1 in favor of the 
machine. Smoothing the combs, which was done under the hand 
method at a single operation, requiring 6 hours, was performed under 
the later method at three operations, aggregating 1 hour and 12 min
utes. Scouring and polishing by hand required 8 hours and 4 hours, 
respectively, while machines did the scouring in 1 hour and 26.4 minutes 
and the polishing in 28.8 minutes.

Units 218, horn mane combs, and 219, horn plantation combs, are a 
coarser and less carefully-finished product than those just considered, 
and present few variations as between the different methods of produc
tion. At the later period of the machine production rougher stock was 
worked up, which involved more actual labor in the accomplishment of 
a given result, and this is the only explanation proposed for the usu
ally slight gains resulting from the introduction of steam power in 
these units. It may be observed, however, that under the primitive 
method the teeth were not cut with a saw, as under the earlier method 
in units 216 and 217, but a tooth-cutting machine was used under each 
method, operated in both instances by hand. The serial operations 
and the time charged to each are identical for these two units, so that
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a description of one suffices for both. Cutting the horn into sizes and 
cleaning and polishing the combs required the same time under each 
method, the gain made by the introduction of steam power being offset 
by the loss from the use of rougher stock. Pressing the horn flat 
required 2 hours under the hand method as against 1 hour and 36 
minutes under the machine method. Pointing, edging, and smoothing 
the combs is the only other operation presenting a reduction in time, 1 
hour and 36 minutes being required by hand as against 48 minutes 
when steam power was used. Smoothing the horn, cutting the teeth, 
and packing the combs were hand operations under both methods, and 
are reported as requiring the same time.

In the production of horn side combs, unit 220, the modern method 
generally shows reductions in time. The time for cutting was reduced 
to one-sixth that required under the hand method, or from 1 hour 
and 30 minutes to 15 minutes. Washing with a tub and spouge 
required 30 minutes, while with a tumbling machine operated by steam 
it required 15 minutes. Pressing the horn flat occupied 22.5 minutes 
under the hand method as against 15 minutes under the machine 
method; for smoothing, the corresponding figures are 22.5 minutes and 
10 minutes. Cutting the horn into sizes is an exception in the matter of 
time, two operations being made of this work under the machine method, 
requiring 30 minutes, while the hand operation was single and occupied 
but 22.5 minutes. The horn was next scoured, the work under the hand 
method requiring 1 hour and 30 minutes as against 15 minutes under 
the machine method. Cutting the teeth follows, requiring 5 hours 
under the hand method as against 30 minutes with the tooth-cutting 
machine. Smoothing and scouring the combs required 2 hours for 
each operation by hand and but 22.5 minutes and 15 minutes, respec
tively, with steam power. Coloring is a hand operation and required 
the same time under both methods. Polishing with a machine require! 
but one-fifth the time of the hand work, or 30 minutes, as against 2 
hours and 30 minutes. Bending the combs presents no contrast of 
methods. Eepolishing required 1 hour and 30 minutes by hand as 
against 15 minutes with steam power, six times as long being required 
by hand as with the machine.

Considering the total time required for completing the units of this 
industry under the two methods, it appears that the greatest gain 
was made in unit 217, where the reduction was from 71 hours and 36 
minutes to 7 hours and 55.2 minutes—a ratio of about 9 to 1. Unit 216 
is next, with a ratio of about 5£ to 1 in favor of the modern method, 
the totals being 66 hours and 36 minutes and 12 hours and 28.8 min
utes. In unit 220 under the machine method the time required was 
but little more than one-fourth that necessary under the hand method, 
the totals being 4 hours and 47.5 minutes and 18 hours and 42.5 min
utes, respectively. Units 218 and 219 present the same totals, showing 
but a slight saving under the machine method—8 hours under the hand
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and 6 hours and 48 minutes under the machine method. The number 
of employees under the earlier method varied from 2 to 7 and under 
the later method from 9 to 29. The work under the hand method was 
done at various dates from 1842 to 1862, inclusive, while in each 
instance 1895 is the date of the work under the machine method. The 
quality of the product has not in general been improved by the substi
tution of machines for hand tools, the reverse being reported in some 
cases. Style and finish are equal, but the machine product is not so 
durable as the hand, according to the various statements made.

COOPERAGE.

This industry is represented by 6 units, described as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

221
222
223
224
225
226

Barrel beads. 
Barrel hoops. 
Barrel staves -
Barrels.........
Barrels.........
Barrels.........

Slack barrel beads.......................... Slack barrel heads............................ 100 sets 
1,000 
1,000 
100 
100 
100

Elm slack barrel staves...............
Elour barrels, patent hoops........
Sugar barrels, patent hoops.......
Sirup barrels, 14 wooden hoops 

each.

Elm slack barrel staves..................
Flour barrels, patent hoops.........
Sugar barrels, patent hoops.........
Sirup barrels, 6 steel hoops each..

The products here presented are so dissimilar that each unit must be 
considered alone with the exception of unit 224, flour barrels, and unit 
225, sugar barrels, which are identically described and produced in 
exactly the same manner, so that a discussion of one of these units will 
suffice for both.

B a r r e l  H e a d s .— In unit 221 several operations are reported under 
the machine method which do not appear under the hand. These are 
conveying logs to saw, three operations connected with kiln drying, 
measuring and assorting pieces for heads, picking up and bundling 
heads, and the work of overseeing the establishment and furnishing 
power. These operations, not comparable, required 3 hours and 40 
minutes, or about two-thirds the aggregate time worked on the pro
duction of the unit. The first operation under the hand method was 
that of cutting logs into bolts, requiring 1 hour and 40 minutes, while 
by steam power the same work was done in one-fifth the time, or 20 
minutes. Bolts were split into headings with a frow and mallet in 3 
hours and 20 minutes, while a swing saw at the later date did this work 
in 20 minutes, or in one-tenth the time required by the use of the hand 
tools. The time required for planing headings was the same as for the 
preceding operation. Jointing edges by hand required 1 hour and 40 
minutes, while a foot-power machine did the same work in 20 minutes. 
Marking out, shaping, and beveling heads are separate operations under 
the hand method, and required a total of 7 hours and 40 minutes as 
against 20 minutes, or one-twenty-second as long, required by the single
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operation by a machine in which a heading turner was used. Hand 
methods have been entirely supplanted in this unit. Omitting the 
operations not comparable, the ratio of time is about 11 to 1 in favor 
of the machine method; including all operations, the ratio is more 
than 3 to 1.

B a r r e l  H o o p s .—Unit 222 required but a single operation, that of 
sizing and nailing hoops. To do this work with an adz required 13 
hours and 20 minutes, while a machine driven by foot power required 4 
hours, or less than one-third the time.

B a r r e l  S t a v e s .—In unit 223, as in unit 221, there are several 
machine operations not capable of comparison with any hand process, 
but, as in that case, these operations are generally such as are inci
dental to the use of machinery. Thus, under the machine method two 
operations are required to get the logs ready for the sawing, which is 
the first operation under the hand method. Steaming the bolts involves 
three operations not found under the hand method. Under the more 
primitive method the logs were cut into stave lengths in 3 hours and 45 
minutes as against 16.7 minutes required by the use of a steam saw. 
After the logs were cut they were resawed, however, and this work 
required an additional 16.7 minutes, so that the hand requirement 
should be set against 33.4 minutes, the total of the two machine saw
ings. It is thus shown that nearly seven times as long was required 
for this work by hand as by machine. The staves were next split out 
and shaved, the two operations being distinct under the hand method. 
To compare them with machine methods, however, requires their com
bination, the work being done in two operations under machine method 
also, but in a different order. Under the later method the lengths were 
first sawed into bolts, which were then steamed and cut into staves  ̂
no shaving being required. The time required for the two hand opera
tions was 10 hours as against 33.4 minutes for the two machine, or 
about one-eigliteenth the hand requirement. Jointing staves required 
7 hours and 30 minutes by hand as against 1 hour and 6.7 minutes with 
a foot-power machine. The remaining operations of culling, carrying 
to yard, and piling staves afford no comparison of value. The total 
time required under the machine method was a little less than one- 
third of that required under the hand.

B a r r e l s .—For reasons already stated, but one of the units 224 and 
225 need be discussed. Apart from kiln drying the staves and furnish
ing power, all machine operations may be compared with the hand 
operations reported, though differences in methods make several com
binations necessary. Setting up staves is a hand operation under both 
methods, but improved appliances effected a saving of almost one-lialf 
the time under the later method, or a reduction from 6 hours and 15 
minutes to 3 hours and 14.6 minutes. Drawing in stave ends, putting 
on second truss hoops, and heating shells were performed in two 
operations under each method, but the work was differently divided.
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The time required for the hand operations was 8 hours and 45 minutes 
as against 58.4 minutes, or one-nintli as long, required for the two 
machine operations accomplishing the same results. Under the machine 
method two operations were required to tighten stave joints, the time 
required being 38.9 minutes, while this work was performed in a single 
operation under the hand method in 2 hours and 30 minutes, or four 
times as long. Cutting and leveling chines and croziug ends of barrels 
was done in three operations under the hand method in 16 hours and 
30 minutes as against 19.4 minutes required for the single machine 
operation accomplishing the same result— a ratio of 52 to 1 in favor of 
the machine. The use of steam for softening hoops under the later 
method reduced the time required for this operation from 15 minutes 
to 9.7 minutes. Making and putting on hoops and putting in the 
heads were done mainly by hand under both methods, but were not 
done in the same order, so that only the aggregate of the time for 
these operations can be compared. Under the earlier method 14 hours 
and 10 minutes were necessary, while 15 hours and 56.7 minutes were 
required under the later. The greater time required under the later 
method may be accounted for by the additional operation of putting in 
head linings, not found in the earlier product. Under the earlier 
method the rougher stock required an operation of smoothing and fin
ishing which occupied 2 hours and 5 minutes. Thirteen minutes are 
reported as the time required for furnishing power under the machine 
method. The summary shows that more than two and one-fourth times 
as long were required by hand as by machine for the completion of 
units 224 and 225.

Sirup barrels, unit 226, required much more time than the units just 
discussed, as heavier stock and more accurate jointing were necessary. 
Kiln drying, jointing, and steaming staves under the machine method, 
and bending hoops under the hand method, are operations that are 
found only under the methods named. The first comparable operation 
is that of setting up and heating staves, requiring 8 hours and 20 min
utes under the hand method as against 6 hours and 15 minutes under 
the machine; this latter time includes two operations of heating, but 
they seem to be properly compared with the one heating under the 
hand method. Drawing stave ends together and putting on second 
truss hoops required 5 hours by hand and 1 hour and 15 minutes, or 
one-fourth the time, with a steam windlass. A trussing machine tight
ened the shells in 1 hour and 15 minutes as against 10 hours, or eight 
times as long, required by hand. Preparing the shells for heads 
required four operations under the more primitive method, aggregating 
33 hours and 20 minutes, while a croziug machine did the work at one 
operation in 1 hour and 15 minutes, or in less than one-twenty-sixth the 
time required by hand. The great difference in time between the two 
methods in the next operation was caused by the superior exactness of 
machine work, the greater part of the 50 hours consumed in putting in 
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heads and flagging joints under the hand method being spent in fitting 
the heads. Seven hours and 30 minutes is the time reported for this 
work under the machine method. Putting on hoops required two oper
ations of 1 hour and 15 minutes each with the use of improved 
machinery as against a single hand operation requiring 46 hours and 
40 minutes, the ratio shown being almost 19 to 1 in favor of the machine 
method. Smoothing barrels required 16 hours and 40 minutes by 
hand and but 1 hour and 15 minutes, or one-thirteenth as long, with a 
steam band lathe. Making bungholes was done by the steam bung 
borer in 1 hour and 15 minutes, and by hand, by the use of the auger 
and reamer, in 5 hours. Furnishing power is an item found under the 
machine method only. The aggregate time required by the hand 
method was 188 hours and 20 minutes as against 37 hours and 30 min
utes by the machine, changes having taken place in practically every 
operation.

All the machine units in this industry and hand units 222, 224, and 
225 were made in 1895; hand units 221 and 223 were made in 1880, and 
unit 226 in 1375. With the exception of unit 222, which was made by 
but 1 person under each method, a larger number of persons were 
engaged on the machine product than on the hand. The substitution 
of the labor of boys for that of men in several operations in which 
machines have been introduced results in an even greater ratio of sav
ing in the labor cost under the machine method than was shown in the 
time. Quality has been improved by the use of machinery, as it con
duces to uniformity and accuracy, thus making a tighter and better- 
finished product.

C O R D A G E  A N D  T W IN E .

The production of cordage and twine is represented by 7 units, as 
follows :

ARTICLE PRODUCED OR WORK* ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

227 Cord, hemp . J-inoh twisted hemp sash cord... J-inch twisted hemp sash cord... 500 pounds
228 Rope, hemp. f  inch hemp baling rope............... f  inch hemp baling rope............... 100 pounds
229 Rope, hemp . 1-inch Russian hemp rope........... 1-inch Russian hemp rope........... 220 pounds
230 Rope, ma

nila.
1-inch manila rope.......................... 1 -inch manila rope.......................... 200 pounds

231 Rope, ma
nila.

2-inch 16 thread manila rope........ 2 inch 16-thread manila rope........ 750 pounds

232 Twine, hemp Heavy 3-ply hemp twine............... Heavy 3-ply hemp twine............... 500 pounds
233 Twine, hemp No. 24 hemp twine.......................... No. 24 hemp twine.......................... 500 pounds

Taking up these units, it is seen that the first work is that of dress' 
ing or preparing the fiber for spinning. Under the hand method this 
was accomplished in one operation by means of a hackle, while under the 
machine method from one to five operations were necessary, the work 
being done by means of a preparing machine in units 227 and 232; by 
breakers, spreaders, and drawing frames in units 228 to 231, inclusive, 
and by a softening machine, breaker card, etc., in unit 233. The best
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results of the modern system in this work are shown in unit 227, where 
the preparing machine did in 1 hour the work which under the hand 
method required 87 hours and 30 minutes. In unit 232 the time 
required for preparing the fiber under the machine method was 1 hour 
as against 71 hours and 25.7 minutes under the hand method. In units 
230 and 233 the time required under the hand method was about eight 
times that required under the machine; in units 228 and 229 it was 
about seven times as long, and in unit 231 it was nearly five times as 
long as that required by machine.

Spinning the thread is the next operation. This, under the machine 
method, was done by the spinning machine or spinning frame instead 
of the spinning wheel or reel of the hand method. The greatest differ
ence in time under the two methods is found in unit 232, in which the 
time required under the machine method was 20 minutes as against 114 
hours and 17.2 minutes under the hand method—a ratio of 343 to 1 in 
favor of the machine method. In unit 227 the time under the modern 
system was 30 minutes and under the primitive method 150 hours, or 
three hundred times as long. In the other units the ratio varies from 
GO to 1 in unit 233 to 15 to 1 in unit 231.

The operation following the spinning is that of twisting the thread 
and laying up the cord, twisting the rope or twine, or forming the rope, 
as it is variously called in the several units. This work was done in as 
many different ways as there are descriptions of the operation, but was 
performed by hand in each case under the hand method, and always 
with steam as the motive power under the machine method. The great
est contrast between the two methods is seen in unit 227, where this 
operation required 30 minutes under the machine method as against 212 
hours and 30 minutes under the hand—a ratio of 425 to 1 in favor of 
the machine. In unit 232 the twisting was accomplished in 20 minutes 
by the twisting machine and in 114 hours and 17.2 minutes by the tools 
used under the primitive method—a ratio of 343 to 1 in favor of the 
machine.

The operation of finishing appears in but two units, 227 and 232. In 
each of these units it required 22.5 minutes to finish the product under 
the machine method, while under the hand method it required 75 hours 
and 53 hours and 34.3 minutes, respectively, for the two units. In unit 
233 the twine was polished, the work requiring 6 hours under the mod
ern and 30 hours under the primitive method. In the units for rope 
the product was coiled, in those for twine it was wound into balls, 
while in sash cord, unit 227, it was wound into hanks. A coiling ma
chine, balling machine, or winding machine was used to perform these 
operations under the machine method, with the result that in unit 227 
the winding was done in 30 minutes by the machine as against 25 hours 
by hand—a ratio of 50 to 1 in favor of the machine. In unit 232 the 
balling machine accomplished in 22.5 minutes the work which under the 
hand method required 17 hours and 51.4 minutes—a ratio of nearly 48
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to 1 in favor of the machine; while in the other units it required from 
two to six times as long under the hand as under the machine method 
to perform this work. The time charged to overseeing is considerably 
less under the modern system than under the hand method in units 227, 
231, 232, and 233, while in units 228, 229, and 230 it is approximately 
the same under both methods. Under the machine method from 5 to 
15 minutes were chargeable in the various units for furnishing the 
power, while the same time was chargeable for firing the boiler in each 
case, except in unit 231, where 30 minutes were required.

Taking up the totals, as shown in the summary, it is seen that unit 
227 presents the greatest contrast as to time between the two methods. 
Under the machine method it required 3 hours and 32.5 minutes for 
the completion of the unit, while under the hand method the total time 
required was 562 hours and 30 minutes—a ratio of almost 100 to 1 in 
favor of the machine method. In unit 232, also, the difference in time 
is very marked, the ratio being about 119 to 1 in favor of the machine. 
In the other units the gain in time is not nearly so great, from eight to 
fifteen times as long to complete the unit being required under the hand 
method as under the machine method. The several machine units were 
produced in the years 1895 to 1897, inclusive, while the year of the pro
duction of the hand units varied from 1868 to 1882. The number of 
persons engaged in the production of the unit was greater under the 
machine method than under the hand method in every case, except in 
unit 231, where it was one less. In units 228,229, and 230 there were 3 
persons employed under the hand method and 13 under the machine 
method. In units 227 and 232 the numbers were 4 under the hand and 
8 under the machiqe method; in unit 233 there were 8 persons employed 
on the hand product as against 15 on the machine. The use of machine 
methods permits the substitution of female for male employees in a few 
occupations, but not to the degree noted in many other industries. The 
quality of the product is not affected by the introduction of machinery, 
except that in some instances a smoother, better finish is claimed for 
the machine product.

CORKS.

This industry is represented by 6 units, the descriptions being as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

234
235
236
237
238
239

Corks...........
Corks...........

14-inch brewers’ corks....................
3-gallon demijohn corks...................

lj-inch brewers’ corks....................
3-gallon demijohn corks...................

10 gross 
10 gross 
10 gross 
10 gross 
10 gross 
10 gross

Corks...........
Corks...........
Corks...........

16-ounce prescription-bottle corks - 
16-ounce prescription-bottle corks 
If-inch wine-bottle corks.................

16-ounce prescription-bottle corks. 
16-ounce prescription-bottle corks. 
If-inch wine-bottle corks.................
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An examination of that portion of the detailed table which relates to 

this industry shows that the process of manufacture was practically 
the same for all these units. The first operation given in the produc
tion of corks under the modern method is that of sorting the bark. 
This work, which was done without tools and required but a small 
expenditure of time, does not appear under the more primitive method. 
The first operation common to both methods is that of steaming bark. 
This work was accomplished with a steam box under both methods, and 
whatever variation in time is seen may be accounted for by a difference 
in the capacity of the steam boxes and perhaps some difference in their 
construction. Cutting bark into strips under the modern method was 
accomplished with a slicing machine and under the primitive method 
with a knife. The best results from the use of the slicing machine are 
found in units 236 and 238, in which the hand operator required about 
five times as long to do this work as is shown for the machine. In unit 
234 the slicing was done with the machine in 23 minutes as against 25 
minutes by hand, while in unit 235 the machine work was done in 16.7 
minutes as against 45 minutes by hand. In units 237 and 239 the 
time for slicing with machines was 10 minutes and 11.4 minutes, 
respectively, while the time for the hand work was 16.7 minutes and
36.4 minutes.

The only other work requiring special consideration relates to cutting 
out, finishing, and sorting corks. Under the modern method of produc
tion the corks were punched from the strips of bark with a punching 
machine, then tapered with a tapering machine, except in units 234 
and 239, and finally sorted by hand, while under the primitive method 
the only implement used for these operations was a knife. The time 
required under the modern method in unit 234 was 2 hours and 46.1 
minutes; in 235 it was 5 hours and 15 minutes, and in unit 236,3 hours; 
while the corresponding time in the establishment where primitive 
methods prevailed was 7 hours and 55 minutes in unit 234, 11 hours 
and 10 minutes in 235, and 7 hours and 47.9 minutes in 236. In unit 
237 the time is found to be 1 hour and 56 minutes for machine work as 
against 5 hours and 16.6 minutes for hand work, and in units 238 and 
239 the modern method required 3 hours and 30 minutes and 2 hours 
and 42.8 minutes as against 9 hours and 10 minutes and 10 hours for 
the respective units. There are operations for packing the corks and 
furnishing power under the modern method which are not found under 
the primitive. These operations required no considerable part of the 
total time. A  notable change in the character of employees under the 
two methods is the displacement of men by girls and women.

Taking up the totals for these units, as shown in the summary, it 
is seen that there is comparatively little difference in results for the 
different units, the work under modern methods being done in from 
one third to one-half the time required under the more primitive. In 
units 234, 236, 238, and 239 the totals are almost identical under the
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machine method, being 3 hours and 41.6 minutes, 3 hours and 20 min
utes, 3 hours and 58.2 minutes, and 3 hours and 27.1 minutes, respect
ively, and the corresponding totals under the hand method show nearly 
the same similarity, being 8 hours and 28.3 minutes and 8 hours and
15.8 minutes in 234 and 236, 9 hours and 47.5 minutes in 238, and 10 
hours and 42.8 minutes in 239. In unit 235 the time is 6 hours and 21.1 
minutes as against 12 hours and 3 minutes, and in 237 it is 2 hours and
17.7 minutes as against 5 hours and 37.2 minutes. The small labor cost 
shown for hand work in unit 234 is accounted for in the fact that this 
work was done in Spain, where the price of labor was very low. Except 
in the cases of 234 and 237, the hand units were produced in 1852 and 
the machine in 1896. In units 234 and 237 the production under both 
methods was in 1897. The number of persons engaged in machine 
production was in each case greater than that engaged in hand pro
duction. Units 234 and 237 show 2 persons each for hand work, and 
on each of the other hand units 4 persons were employed. Under the 
modern method 8 persons worked on unit 234, 9 each on 235 and 237, 
and 10 each on the others. As to durability and finish, it was generally 
stated that there is no difference except that in some cases the machine 
product is of better ünish.

CORSETS.

This industry is represented by but 1 unit, the description being as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Hame.
Description.

Quantity.
Hand. Machine.

240 Corsets........ Medium sateen corsets, 17 eyelets 
in back, 5 in front.

Medium sateen corsets, 17 eyelets 
in back, 5 clasps in front.

10 dozen

But five operations under the primitive and eighteen under the 
modern method are found in this unit. The first comparison of results 
is found in the cutting out of stock. Under the earlier method the 
pieces were cut out one at a time, while in the modern factory 24 pieces 
were cut at once, a hand knife being used in each instance. To the 
time chargeable to this operation under the modern method should be 
added that consumed in cutting out strips, which, if done at all under 
the primitive method, was included with the cutting of pieces. The 
total time necessary for this work under the modern method was 2 
hours and 54 minutes, while that under the primitive was 60 hours, 
about twenty times as long. The strip cutting referred to was accom
plished by the use of an electric cutting machine in 51 minutes. Under 
the modern method the stitching was done with sewing machines with 
electric power, and required 108 hours as against 720 hours, or nearly 
seven times as long, with a needle. In the machine-made corsets the
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fastenings consisted of eyelets and clasps, and an eyelet machine put 
them in 10 dozen corsets in 1 hour and 48 minutes; the handmade 
corsets had eyelet holes through which a string was passed for fasten
ing, and to work these eyelet holes with a needle by hand required 540 
hours. The handmade article had three times as many bones in it as 
the machine-made corset. In the modern factory the bones were put in 
with pushers and the operation required 22 hours and 30 minutes as 
against GO hours by hand without any tools. The finishing and putting 
on flossing with sewing machines required 22 hours and 30 minutes, 
while the embroidering on the handmade article with an embroidering 
needle required 720 hours, or thirty-two times as long. There are 
twelve operations shown in the production by modern methods that do 
not appear in the primitive work. Among these are printing the firm 
name on strips, examining in the various stages of manufacture, shap
ing and drying, rolling, boxing, etc. The longest time for anyone of 
these operations was for shaping and drying, which required 9 hours, 
and the six examinations required 14 hours and 24 minutes, the total 
time for these extra operations being 31 hours and 48 minutes.

The total time necessary to produce 10 dozen corsets under the 
modern method was 189 hours and 30 minutes, while under the primi
tive it was 2,100 hours, or more than eleven times as long. The hand
made corsets were produced in 1855 by one woman doing custom work 
as ordered, while 210 persons were employed in the modern establish
ment in 1896. The handmade corsets are said to be superior in quality 
to those made by machine.

CO TTO N  G O O D S.

This industry is represented by 8 units, the descriptions being as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

241 Cottonades 36-inch twilled cottonade, 2.18 28-inch twilled cottonade, 3.15 500 yards
yards per pound, filling doubled vards per pound, filling doubled
and twisted, 40x40 picks. and twisted, 60x40 picks.

242 Drills....... 36-incli cotton drills, 2.92 yards 30-inch cotton drills, 3.08 yards 500 yards
per pound, 36x44 picks. per pound, 72x44 picks.

242 Ginghams 36-inch gingham checks, 2.5 yards 27-inch gingham checks, 4.07 yards 500 yards
per pound, 44x40 picks. per pound, 48x40 picks.

244 Ginghams 36-inch gingham plaids, 3.22 yards' 27-inch gingham plaids, 4.5 yards 500 yards
per pound, 40x36 picks. per pound, 52x44 pickA

245 Ginghams 36-inch gingham stripes, 3.26 yards 27-inch gingham stripes,4.35 yards 500 yards
per pound, 36x32 picks. per pound, 44x52 picks.

246 Sheetings- 36-inch unbleached cotton sheet- 36-inch unbleached cotton sheet- 500 yards
ing, 3.18 yards per pound, 40x48 ing, 3 yards per pound, 48x48
picks. picks.

247 Thread . . . 2-cord sewing cotton, made from No. 3 5-cord ball sewing cotton, 100 lbs.
No. 6 yarn. made from No. 18 yarn.

248 100 lbs.

These units are here considered in two groups: Textiles, composed 
o f units 241 to 246, inclusive, and thread and yarn, consisting of units 
247 and 248.
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Textiles.—Of the textile units, 241 is for cottonades, 242 for drills, 
243, 244, and 245 for ginghams, and 246 for sheetings. It is seeu from 
the description of the several units as produced under the different 
methods that there is considerable difference between the handmade 
goods and those manufactured by modern machinery. In hand weav
ing, as a rule, coarser thread was used, and the weaving was not so 
close as under the machine method. In most cases the handmade units 
were heavier than those made under the machine method, although the 
number of picks per inch were fewer, and except in the unit for sheet
ings, 246, the goods produced under the hand method were wider than 
those made under the machine method. It is seen also that under the 
hand method the work was performed by women working at odd hours 
in their own homes, and it necessarily follows that the time reported 
for the various operations was largely estimated. Such care, however, 
has been taken in securing and verifying these estimates that they are 
believed to be fairly correct in every case. As the goods produced by 
the hand method were made in the home, and usually for family use, 
there is, strictly speaking, no rate of pay for labor. The following 
method of determining a rate of pay for these units has been adopted: 
From the value of the finished product the value of the material used 
was deducted and the remainder was divided by the total number of 
hours worked on the unit. This furnished an hourly rate. The differ
ence in this rate, as shown in different units for similar goods, is due 
to the different values of the product in the various years of production. 
TVhile the facts above stated tend to detract to some extent from the 
exactness of the comparisons made, yet the conditions under which the 
goods were x>roduced by the two methods make this industry one of 
the best illustrations of the difference between primitive and modern 
methods of production. The handmade goods were produced in the 
home by means of the most primitive tools, the work being performed 
when time could be taken from other duties. The machine product 
was made in factories in which the perfection of equipment and system 
is probably not surpassed by that of any other industry.

Taking up the operations as they appear in the detailed table, it is 
seen that the first operation under the machine method is quite different 
from the first work done under the hand method. Under the modern 
system the cotton reached the factory in bales, and the first work done 
was that of opening the bales and picking apart and lapping the cotton, 
preparing it for carding. This work was accomplished by means of 
different machines in the various units, and the time required ranged 
from 43.6 minutes in unit 245 to 1 hour and 45.8 minutes m unit 242, 
the quantity of finished product involved in each case, and, in fact, for 
all the units for textiles, being 500 yards. In some of the units this 
wrork is separated into two or more operations. Under the hand 
method the first operation was washing and soaping the cotton and 
making bats. The effect of this work was to facilitate the next opera-
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tion, tliat of carding. The time necessary for washing and soaping 
varied from 12 hours and 30 minutes in units 245 and 246 to 20 hours 
and 50 minutes in unit 241.

The second operation under both methods was carding the cotton. 
It is in this operation that the greatest proportionate difference of time 
between the primitive and the modern system is shown. The carding 
machines, run by steam power, have replaced the hand cards of the 
earlier method. The best results of this change are shown in unit 243, 
where the cotton for 500 yards of gingham checks was carded in 28.7 
minutes by means of the carding machine as against 1,980 hours and 
33.3 minutes, the time required under the hand method—a ratio of 
4,140 to 1 in favor of the carding machines. In unit 241 the time 
required for carding was 1 hour and 13.3 minutes under the modern 
method and 2,583 hours and 20 minutes under the primitive method— 
a ratio of more than 2,114 to 1 in favor of the machine method. While 
the contrast is not so great in the other units it is still very marked. 
This great saving in time is made possible in part by the fact that 
one person can tend several carding machines. Thus in unit 245 the 
number of machines one person attends is 27, while in the other units 
the number varies from 8 to 24.

The next operation under the hand method, that of spinning the 
yarn, was accomplished by means of a spinning wheel operated by 
hand, which has been replaced by the spinning frames of the modern 
method. Under the latter method several operations intervene between 
the operations of carding and spinning. These are drawing out and 
doubling the sliver, reducing the sliver to roving, and drawing out and 
reducing the roving, which are preliminary steps to spinning and are 
really a part of that work. Therefore, in comparing the time required 
for spinning under the two methods, the time necessary for these 
operations is included with that given for spinning under the machine 
method. The greatest contrast in the time required for spinning is 
in unit 243, where the time under the machine method was 10 hours 
and 31.4 minutes, while under the hand method 2,546 hours and 40 
minutes were required—a ratio of 242 to 1 in favor of the machine 
method. In unit 244 the spinning under the machine method required 
11 hours and 32.6 minutes as against 2,298 hours and 53.3 minutes 
under the hand method—a ratio of nearly 200 to 1 in favor of the 
machine. The time in unit 241 was 17 hours and 50.6 minutes for 
the machine method and 3,333 hours and 20 minutes for the hand; in 
unit 242 the total time for the machine and hand methods, respectively, 
was 25 hours and 33.9 minutes and 2,299 hours and 4.4minutes; in unit 
245 the figures were 25 hours and 24.8 minutes under the machine and 
2,550 hours under the hand method, and in unit 246 they were 16 hours 
and 46.4 minutes and 2,750 hours.

Keeling the yarn follows. In this operation the steam-power reel 
has replaced the hand reel. In three of the units there was no reeling
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under tlie modern system, the methods employed being such that no 
reeling was necessary. In unit 243 the time required for reeling under 
the machine method was 28.7 minutes and under the hand method 108 
hours and 20 minutes—a ratio of 352 to 1 in favor of the machine 
method. In units 241 and 245 the difference was considerably less.

Dyeing and drying the yarn was accomplished under the primitive 
method by the use o f  pots, tubs, and poles, which have been replaced 
under the more modern system by dyeing vats and hydro-extractors or 
drying machines. The greatest contrast as to time is shown m unit 
244, where the total time required for dyeing under the machine 
method was 54.4 minutes as against 25 hours under the hand method— 
a ratio of more than 27 to 1 in favor of the machine. In this unit the 
cotton for the filling was dyed before it was spun, and in addition to 
saving time in dyeing, this method also dispensed with the operation 
of quilling. In units 241 and 243 the ratio of time was about 26 to 1 
and in unit 245 it was nearly 9 to 1 in favor of the machine. Units 
242 and 246 being for white goods, there was no dyeing.

Spooling the warp follows. Here the spooling frames have taken 
the place of the winding blade and the spinning wheel, the result 
being a large saving in time. The best results are shown in unit 213, 
in which the time under the modern system was 1 hour and 54.8 
minutes, while under the primitive method it was 88 hours and 3.3 
minutes—a ratio of about 46 to 1 in favor of the modern method. In 
unit 244 the ratio is about 44 to 1 in favor of the machine. Although 
the difference is not so marked in the other units there is a very 
decided gain in favor of the modern method in each of them.

The operation of warping the chain is now performed by means of a 
warping machine, which is used iu the place of the warping bars of 
the hand method. In units 241 and 242, under the machine method, 
the warp was beamed for sizing and then sized, dried, and beamed, 
thus practically dispensing with the separate operation of warping. 
In units 243, 244, and 246 warping the chain required 28.7 minutes,
27.2 minutes, and 1 hour and 7.8 minutes, respectively, under the 
machine method as against 33 hours and 20 minutes in each case 
under the hand method. In unit 245 the figures are 43.6 minutes for 
the machine and 28 hours and 7.5 minutes for the hand method.

In the operation of sizing, drying, and beaming the warp, the slasher 
machine was used under the modern method. Under the hand method 
this work was performed as two distinct operations, sizing and drying 
the warp and beaming the warp, and in some of the units it was so 
separated under the machine method, while in others it has been given 
as one operation. The most noticeable difference in time is in unit 246, 
where the time required under the machine method was 22.6 minutes 
as against 33 hours and 20 minutes under the hand method—a ratio of 
more than 88 to 1 in favor of the machine method. In units 241 and 
242 the sizing, drying, and beaming required 58.8 minutes and 52.9
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minutes, respectively, under tlie macliine method and 24 hours and 
18.3 minutes in each under the hand system.

The next operation, that of quilling the filling, was performed in a 
manner similar to spooling the warp yarn under each method. In unit 
241 this work required G hours and 21.3 minutes under the machine 
method as against 200 hours and 13.9 minutes under the hand—a ratio 
of more than 31 to 1 in favor of the modern method. In unit 243 the 
quilling was done in 8 hours and 36.5 minutes by the quilling frames 
and in 233 hours and 20 minutes by the hand tools, while in unit 245 
the time was 2 hours and 10.7 minutes for the modern system and 187 
hours and 30 minutes for the more primitive method. In units 242, 
244, and 246 this work under the machine method was included in the 
operation of spinning, the yarn being wound on bobbins ready for the 
shuttle.

Drawing the warp through the harness and reed was accomplished 
by hand under both methods, but in much less time under the machine 
method. Under the primitive method this work is divided into three 
operations, while under the modern it is given as one. The greatest 
gain in time in the modern over the primitive method is shown in unit 
246, where the time required under the modern system was 1 hour and
7.8 minutes as against an aggregate of 98 hours and 36.7 minutes 
under the primitive method—a ratio of about 87 to 1 in favor of the 
modern method. In the other units this ratio varies from 72 to 1 in 
unit 244 to 26 to 1 in unit 245.

In the operation of weaving the cloth the power loom of the modern 
factory system has replaced the hand loom of the primitive method. 
The greatest saving of time in weaving is shown in unit 246, where it 
required 16 hours and 35.1 minutes to weave 500 yards of sheeting under 
the modern method and 480 hours under the primitive method—a ratio 
of about 29 to 1 in favor of the modern method. In units 242 and 243 
the ratio in favor of the machine method is 21 to 1; in unit 241 it is 16 
to 1; in unit 244 it is 14 to 1, and in 245 it is about 11 to 1. This 
difference in ratio is due in part to the difference in the goods produced, 
in part to the difference in the efficiency of the workmen, and to the 
capacity of the machines. Under the hand method after the cloth was 
woven it was cut from the loom, trimmed, and folded, and this work 
required from 3 hours and 7.5 minutes in unit 245 to 4 hours and 10 
minutes in units 243, 244, and 246. Under the machine method the 
folding is usually combined with some other work, such as measuring, 
brushing, baling, etc., requiring from 11.3 minutes in unit 246 to 2 hours 
and 10.7 minutes in unit 245. In unit 241 the filling yarn was doubled 
and twisted. Under the machine method this was accomplished by 
means of a twisting machine in 29.4 minutes, while under the hand 
method, where the back of a chair and a spinning wheel were the imple
ments or tools used, it required 337 hours and 57.8 minutes—a ratio of 
nearly 690 to 1 in favor of the modern method.
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There were a large number of operations under the modern system 
which do not appear under the hand method. Some of these were 
operations connected with the finishing of the woven product, such as 
ironing and finishing, tacking ends of cloth, baling and packing, 
smoothing and finishing, etc. Other operations were in connection 
with the machines used, such as grinding cards, fixing looms, keeping 
machinery in order, oiling machinery, etc. There were still other oper
ations of a miscellaneous nature, such as sweeping the floors, repairing 
woodwork, working in yard, conveying materials or product, watching 
the establishment, etc., besides the usual operations of overseeing and 
furnishing power. These operations and the time charged to them 
differed in the various units according to the system of production and 
the arrangement of the establishment.

Turning to the summary, it is seen that the best results of the modern 
system of production, so far as time is concerned, are shown in unit 
246. In this unit a total time of 52 hours and 45.6 minutes was 
required under the machine method for the production of 500 yards of 
sheeting as against 5,605 hours required under the hand method—a 
ratio of 106 to 1 in favor of the modern method. In unit 241, under the 
machine method, 84 hours and 14.1 minutes were necessary to complete 
the work, and under the hand method 7,534 hours and 1.5 minutes, or 
about eighty-nine times as long. In units 243 and 244 the ratios 
were about the same—80 to 1 and 79 to 1. In unit 242 the total time 
required under the two methods was 79 hours and 20.3 minutes and 
5,031 hours and 42.6 minutes for the machine and hand work, respec
tively, and in unit 245 the total time was 119 hours and 14.2 minutes 
under the machine as against 5,130 hours and 12.5 minutes under the 
hand method. The machine units were produced in 1895, with the 
exception of those numbered 242 and 246, which were produced in 
1896 and 1897, respectively. In units 241, 242, and 244 the hand 
product was made in 1893, in unit 243 the year of production was 
1863, in unit 245 it was 1835, while the hand product in unit 246 was 
made in 1860. In each of these units the hand product was the work 
of 3 persons, while the number of persons engaged on the machine 
product varied from 90, in unit 242, to 283, in unit 244. In all the 
units the work under the hand method was performed by females 
over 17 years of age, except in two instances. Under the machine 
method, while adult males were largely employed, there wrere also found 
many females and males from 9 to 16 years of age. It is claimed by 
some that the wearing qualities of handmade goods surpass those made 
under the machine method, and, judging from samples submitted with 
the schedules, the hand product compares favorably with the machine 
product in appearance, although the latter is probably better in finish.

T h r e a d  a n d  Y a r n .—The operations in the production of thread and 
yarn, units 247 and 248, and the conditions under which the work was 
done, were practically the same as the corresponding operations in the
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textile units just described, so that a detailed description of these units 
is unnecessary. The summary shows that the total time required for 
the production of 100 pounds of sewing- cotton under the machine 
method was 39 hours and 17.8 minutes as against 2,895 hours under 
the hand method—a ratio of 74 to 1 in favor of the machine method. 
In the unit for cotton yarn, number 248, the contrast is still greater, 
the ratio being 1G3 to 1 in favor of the machine method. The machine 
product was made in each case in 1896 and the hand products were 
made in 1870 and 1896, respectively. One person only produced the 
thread under the hand method as against 125 under the machine 
method. In the unit for yarn 2 persons were engaged on the hand 
product and 123 on the machine product.

COTTON AND WOOLEN GOODS.

This industry is represented by 2 units, as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

249 Jeans........... 36-inch, jeans, cotton warp, wool
en weft, 1.83 yards per pound, 
44x40 picks.

36-inch jeans, cotton warp, wool
en weft, 2 yards per pound, 
38x38 picks.

100 yards

250 Jeans........... 36-inch jeans, cotton warp, wool
en weft, 1.79 yards per pound, 
40x64 picks.

28-inch jeans, cotton warp, wool
en weft, 1.78 yards per pound, 
60x64 picks.

100 yards

The conditions under which these units were produced, both under 
the hand and the machine method, were about the same as those 
under which the units for cotton goods were made. The operations 
under both methods and the tools or machines used in each were also 
very similar. An exception to this statement is in the tact that under 
the machine method the spinning immediately follows the carding, with
out the intervening operations of drawing out and reducing the sliver 
and roving, which are found in the production of cotton goods. The 
difference in time between the two methods in the leading operations of 
carding, spinning, and weaving is not so great in cotton and woolen as 
in cotton goods, and as a consequence the difference in the total time, 
as shown in the summary, is not so great. Thus, in unit 249, the total 
time required under the machine method for the completion of the work 
was 114 hours and 40 minutes, while under the hand method it was 750 
hours and 40 minutes—a ratio of 64 to 1 in favor of the machine method; 
in unit 250 the ratio is 25 to 1 in favor of the machine. Unit 249 was 
produced in 1894 under the hand and in 1895 under the machine method, 
while unit 250 was produced in 1895 under the hand and in 1896 under 
the machine method. Three persons were employed on the hand unit 
in each case. In unit 249 there were 34 persons, and in unit 250, 35 
persons engaged on the machine product. In durability the handmade 
goods may be superior to the machine product, but the latter surpasses 
the former in style and finish.
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CUTLERY AND EDGE TOOLS.

This industry is represented by 13 units, the number, description, and 
quantity of each appearing in the short table which follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

251 A dzes......... House carpenters’ adzes, 4-inch House carpenters’ adzes, 4-inch 1 dozen
blades. blades.

252 A dzes......... Ship carpenters’ adzes, 4J-inch Ship carpenters’ adzes, 44-inch 1 dozen
blades. blades.

253
254 A x e s ........... 74-pound broadaxes, “ Western 7^-pound broadaxes, “ Western 1 dozen

pattern.” pattern.”
255 A x e s ........... 54-pound ship carpenters’ axes, 54-pound ship carpenters’ axes, 1 dozen

64-inch blades. 64-inch blades.
25G A x e s ........... 4-pound woodmen’s axes, iron 4-pound woodmen’s axes, cast 1 dozen

body, steel bit, “ Yankee pat- steel, “ Yankee pattern.”

257 Busb books.
258 Cleavers___ Butchers’ cleavers, No. 2, 9-inch Butchers’ cleavers, No. 2, 9-inch 1 dozen

cut. cut.
259 Hatchets . . . Shingling hatchets, No. 2, 22 Shingling hatchets, No. 2, 22 12 dozen

pounds per dozen. pounds per dozen.
260 Knives....... Butchers’ knives, 6-inch blades, Butchers’ knives, 6-inch blades, 1 gross

plain wooden handles. plain wooden handles.
261 Mattocks . . . 6-pound grub mattocks, iron 6-pound grub mattocks, cast 1 dozen

bodies, steel edges. steel.
262 Scythes........ Grass scythes, 42x2 inches......... Grass scythes, 42x2 inches - ___ 1 dozen
263 Shears......... Plain polished 8-inch shears___ Plain polished 8-inch shears___ 1 dozen pairs

A d z e s .—The two units falling under this head are very similar in 
description, but the methods of manufacture are so different that it is 
thought best to consider them separately.

Taking up unit 251, a comparison is instituted between the first 
four operations necessary under the machine with the first operation 
required under the hand method of production. These operations, as 
performed under the modern method, are those of heating bars, forming 
eyes, heating blocks, and sawing eyes off square, by the use of furnaces 
and tongs, a blocking press, and circular saw run by steam power. 
They were performed under the hand method by the use of blacksmiths’ 
tools alone, and an aggregate of 30 hours was required for the accom
plishment of the work as against 1 hour and 10 minutes by the machine 
method—a ratio of 31 to 1 in favor of the machine method. The next 
operation, that of forging the adzes, was performed at one operation 
under the machine method by the use of a furnace, trip hammer, 
trimming machines, etc., and required 4 hours and 30 minutes, while 
under the hand method 48 hours were required by the use of black
smiths’ tools—a ratio of almost 11 to 1 in favor of the machine method. 
Hardening and tempering was performed by hand under both methods, 
the time required under the primitive method being 2 hours as against 
1 hour and 15 minutes under the modern. The operation of cleaning 
and sharpening under the hand method was accomplished in 6 hours 
by the use of a grindstone run by hand, while under the machine 
method but 2 hours were required by the use of a grindstone run by
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steam power. Filing or grinding adzes to shape was done under the 
hand method by the use of files and vise in 12 hours, while under the 
machine method by the use of an emery wheel the work was accom
plished in 22.5 minutes—a ratio of 32 to 1 in favor of the machine 
method. A  number of operations required under the machine method 
do not appear under hand production. The most important of these 
are polishing, finishing, and wrapping, which together consumed 2 
hours and 45 minutes. The time required for all of these extra opera
tions, including those just mentioned, was 3 hours and 32.8 minutes. 
Considering all the persons and operations necessary for the produc
tion of this unit, the total time required is seen to be 104 hours under 
the hand as against 12 hours and 50.3 minutes under the machine 
method; in other words, the unit was produced under the machine 
method in about one-eighth the time required under the hand. The 
hand unit was made in 1860, while the machine unit was produced in
1895. Two persons were engaged on the hand, while 25 were engaged 
on the machine product.

Unit 252 was made under both methods in 1895, and a great dissimi
larity is seen in the operations performed in its production as compared 
with those of unit 251. The first operation, that of cutting off the 
blocks and punching eyes in the bars, was accomplished in 25.2 min
utes under the machine method with a furnace, shears, and punch, 
while with blacksmiths’ tools under the hand method it required 24 
hours for each of 2 men, or an aggregate'of 48 hours. The ratio shown 
is about 114 to 1 in favor of the machine method. Forging the adzes, 
fitting bits, and heading steels required an aggregate of 5 hours and
52.8 minutes under the machine, while 36 hours were required for the 
corresponding operations under the hand method. The operations of 
hardening and tempering required but 21.G minutes under the machine 
as against 1 hour under the hand method, while the smoothing and 
sharpening required 1 hour and 48 minutes as against 18 hours, or ten 
times as long, under the hand method. As in unit 251, a number of 
operations are found under the machine method which were not 
required under the hand. The total time required for the produc
tion of this unit does not differ much from the figures shown for the 
previous unit, being 11 hours and 27.6 minutes under the machine as 
against 103 hours under the hand method—a ratio of about 9 to 1 in 
favor of the machine. Fifteen persons worked on the machine, while 2 
worked on the hand unit.

A x e s .—An examination of the detailed table shows that, with the 
exception of a very few operations, the methods used in the machine 
production of units 253 to 256, inclusive, differ materially, so much so 
that any comparison beyond that between the two methods in individual 
units is impossible. In each instance the handmade unit w*as pro
duced with ordinary blacksmiths’ tools, while a variety of machines 
and tools were used in the production o f the machine product. The
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most striking comparisons are taken up in connection with the corre
sponding work by hand.

In unit 253 the work on the hand product began with the forming of 
the eyes, the blanks apparently being already made, while on the 
machine product the blanks for the dozen axes were cut from steel bars 
in 2.3 minutes. The heating and rolling out of these blanks and the 
forming of the eyes required 16.2 minutes by means of steam rolls, 
while under the hand method the corresponding operation required 18 
hours—a ratio of nearly 67 to 1 in favor of the machine method. By 
the use of a bending machine, etc., the polls were formed in 8.1 minutes 
under the machine method, while an aggregate o f 12 hours was required 
under the hand—a ratio o f 89 to 1 in favor of the machine method. 
Shaping the blade ends required 6 hours by hand, while the compara
ble operations on the machine product required but 16.2 minutes. The 
putting in of the blades and the preliminary operations necessary for 
this work required under the machine method but 1 hour and 39 min
utes, while it was accomplished by hand in 24 hours, or nearly fifteen 
times as long. The finishing operations, such as shaping, smoothing, 
straightening, sharpening, hardening, tempering, and polishing, were 
performed under the machine method in 5 hours and 35.3 minutes, 
while under the hand 18 hours were required.

The first operation in unit 254 which admits of a comparison between 
hand and machine work is that of fitting steel, which was performed 
by a steel-fitting machine under machine production and required 7.2 
minutes as against 12 hours required by hand—a ratio of 100 to 1 in 
favor of the machine method. The operation of forging bits, eyes, and 
polls by the use of the trip hammer, dies, and sets required 9 hours 
and 36 minutes by machine as against 120 hours by hand. Smoothing 
the edges required but 36 minutes by machine as against 12 hours by 
hand—a ratio in favor of the machine method of 20 to 1—while the 
hardening and tempering required 43.2 minutes by machine as against 
12 hours by hand.

In unit 255 the iron and steel were cut into lengths and forged into 
axes complete at one operation under the machine method, requiring 
the equivalent of 6 hours and 28.8 minutes for 1 man, while under the 
hand method with blacksmiths’ tools an aggregate of 84 hours was 
necessary—a ratio of 13 to 1 in favor of the machine method. The 
hardening and tempering required 21.6 minutes by machine as against 
2 hours by hand, while the sharpening and polishing required 4 hours 
and 4.8 minutes by machine and 18 hours by hand.

In the last unit for axes, number 256, the forging of the polls, the 
forming of the eyes, and the finishing of the heads were done by machine 
in 1 hour and 4.8 minutes, while by hand 28 hours and 30 minutes were 
required—a ratio of more than 26 to 1 in favor of the machine.

In making axes the conditions found are similar to those in the other 
units for this industry. Differences which appear in similar operations
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may generally be attributed to a difference in the character of the 
machines used in machine work and difference in the skill of the black
smith in hand work, and in some cases, perhaps, they may be due in 
part to the character of the material used.

The total time required for the production of unit 253 was 78 hours 
under the hand as against 10 hours and 7.6 minutes under the machine 
method—a ratio in favor of the machine of about 8 to 1. The time 
required for unit 254 was 158 hours under the hand as against 18 hours 
and 50.4 minutes under the machine method, and for unit 255 it was 104 
hours under the hand and 12 hours and 27 minutes under the machine 
method. In each of these units about eight and one-third times as long 
was required under the hand as under the machine method. The pro
portion of saving under tbe machine method Avas not so great in unit 
256, 33 hours being required by hand as against 9 hours and 57.7 min
utes, or less than one-third as long, by machine. Hand unit 253 Avas 
made in 1894 and the machine unit in 1895; unit 254 was made in 1840 
and 1895 under the hand and machine methods, respectively; the years 
of production of unit 256 were 1863 and 1896, while unit 255 was pro
duced in 1895 under both methods. Two persons were employed on 
each of hand units 253, 254, and 255 and 3 on unit 256, while 153 per
sons were employed on machine unit 253, 24 on unit 254,17 on unit 255, 
and 256 on unit 256.

B u s h  H o o k s .—In this unit, which is numbered 257, the iron and 
steel were cut into sizes and the hooks forged complete at one operation 
under the modern or machine method, the aggregate time required for 
the work being 2 hours and 45.6 minutes, or 1 hour and 22.8 minutes for 
each of 2 person s. Under the hand method the work required 22 hours, 
or eight times as long as under the machine method. The operation of 
hardening and tempering Avas done by hand under both methods, but 
was accomplished in much less time under the modern than under the 
primitive method, the figures being 14.4 minutes as against 2 hours. 
This is doubtless due, as in other instances of this character, to better 
appliances, larger furnaces and baths, or the greater skill of workmen 
under the modern method. The operation of cleaning, smoothing, and 
sharpening the hooks was accomplished in 1 hour and 4.8 mincites by 
machine as against 9 hours by hand, and the smoothing or grinding oft 
the rough edges in 14.4 minutes as against 3 hours. The usual opera
tions incident to factory production are found in the statement for the 
machine product and are omitted from the hand. These consist of the 
inspection of the unit in its various stages, the conveying of the partly- 
finished article from one part of the factory to another, the branding 
and polishing, the finishing, labeling, and packing, and the overseeing 
and furnishing of power. This machine unit, as is true in other machine 
units in this industry, is said to be a more highly-finished product than 
the hand and quite as durable.

Both the hand and the machine units were made in this instance in 
7405—Yol. 1------15
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1895. Two workmen were engaged on the hand product, which, was 
made in a blacksmith shop with the ordinary blacksmiths’ tools, while 
16 persons were engaged on the machine product, which was one of the 
products of a large factory having the most modern appliances. The 
total time on the hand unit was 38 hours, while 6 hours and 18.6 min
utes were required for the production of the machine unit, the ratio 
being about 6 to 1 in favor of the machine method.

Cleavers.—The first work in the production of unit 258 was that of 
forging and trimming, which was performed at one operation under the 
machine method and required 1 hour and 36 minutes for each of 2 per
sons, or a total of 3 hours and 12 minutes. This same work was per
formed under the hand method with ordinary blacksmiths’ tools in three 
operations and required a total of 28 hours, or eight and three-fourths 
times as long as by machine. The operation of punching the holes in 
the tops of the blades was done with a steam punching press in 6 min
utes, while 4 hours, or forty times as long, were required by hand. The 
tempering was accomplished under the modern method in one-half the 
time required under the primitive, although done by hand under both 
methods. The smoothing and sharpening of these cleavers was accom
plished under the machine method in 1 hour and 48 minutes by means 
of a steam grindstone, while under the hand method, by the use o f a 
file and vise, 24 hours were required—a ratio of more than 13 to 1 in 
favor ot the machine. By the use of a steam polishing wheel but 1 
hour and 48 minutes were required for polishing, while 6 hours were 
required by the use of the more primitive rag and emery dust. The 
threads were cut on the handles with a thread-cutting machine in 36 
minutes, 2 hours being required under the hand method with a thread 
die and vise. The handles were fitted and put on the cleavers by hand 
under both methods, but 1 hour and 18 minutes being required under 
the modern as against 4 hours under the primitive method. The oper
ations of overseeing, conveying, inspecting, shaping, etching brands, 
finishing, wrapping, packing, and furnishing power, requiring 2 hours 
and 24 minutes, were not performed on the hand unit, which is said 
not to equal the machine product in either style or quality.

The hand product was made in 1890 with 2 persons engaged on the 
work, while the machine unit was made in 1895 with 26 workmen con
tributing to its completion. The total time required for the produc
tion of the unit was 70 hours under the hand method as against 12 
hours and 12 minutes, or about one-sixth as long, under the machine 
method.

Hatchets.—In unit 259 the first operation was that of heating the 
bars and punching the eyes. Under the machine method this was done 
by means of blocking machines in 1 hour and 4.8 minutes, while by the 
use of ordinary blacksmiths’ tools and eye pins under the hand method 
it required 40 hours—a ratio of 37 to 1 in favor of the machine method, 
t he next operation, that of heating blocks and welding steel on faces,
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shows quite a saving of time by the use of furnaces and welding 
machine over the ordinary blacksmiths’ tools, the figures being 2 hours 
and 9.C minutes by machine as against 12 hours by hand—a ratio of 
51 to 1 in favor of the machine. The operations of heating the blocks 
and plating and trimming the bits by means of furnaces, trip hammer, 
and trimming machine under the machine method, requiring an aggre
gate of 4 hours and 19.2 minutes, are compared with the plating of the 
bits by the use of blacksmiths’ tools under the hand method, requiring 
40 hours, or nine and one-fourtli times as long, for its accomplishment. 
The operations on the machine unit of plating the eyes by means of 
furnaces and blocking machines, which required 1 hour and 4.8 min
utes, and of finishing bits with steam edging and finishing hammers, 
which required 2 hours and 9.6 minutes, do not appear to have been 
done on the hand unit. The eyes and polls were finished by hand 
under both methods and in both cases blacksmiths’ tools were used. 
The time required under the modern method was, however, as is usual 
in instances of this kind, very much less than that required under the 
primitive method, the aggregate time under the modern being 6 hours 
and 28.8 minutes as against 32 hours under the primitive method—a 
ratio of about 5 to 1 in favor of the modern method. The cutting of 
the nail slots with the steam slotting machine was accomplished in 32.4 
minutes, while under the hand method with the punch and sledge an 
aggregate of 6 hours was required—a ratio of 11 to 1 in favor of the 
modern method. The operations of cleaning polls and brightening and 
sharpening hatchets with the grindstone run by steam were accom
plished in 11 hours and 52.8 minutes, while 20 hours were required 
under the primitive method where water was the motive power. The 
hardening of the bits was accomplished with a rotary oven and baths 
in 1 hour and 4.8 minutes, while 8 hours were required by hand with 
an ordinary forge and bath. The hardening of the polls was accom
plished in 1 hour and 4.8 minutes by machine as against 4 hours by 
hand. The hatchets were polished by the use of steam polishing 
machines in 4 hours and 48 minutes, while 18 hours were required by 
the use of an emery wheel run by water power. The branding was 
done by hand with dies and sledge in 4 hours as against 16.2 minutes 
required by the use of a branding machine run by foot power—a ratio 
of about 15 to 1 in favor of the modern method. The handles were put 
in by hand under both methods, 4 hours being required under the 
primitive as against 1 hour and 4.8 minutes under the modern method. 
Cutting handles to lengths and packing hatchets in boxes or cases 
required nearly twice as long under the primitive as under the modern 
method. The following operations, requiring 18 hours and 28.8 minutes, 
which were performed in connection with the machine product, were 
apparently not required for the completion of the hand: Plating eyes, 
finishing bits, overseeing, inspecting, conveying the partly-finished 
product from one department to another, rubbing to show color, drawing
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color, grinding and shaping, filing backs and ends, brightening backs, 
finishing and varnishing, bronzing, labeling, and packing in boxes, 
and furnishing power. It is possible that a small portion of some of 
these operations has been included in the operations shown for the 
hand product, but it will be evident on examination that this is not 
true to any great extent, as most of the operations enumerated are 
either incidental to the factory system or are peculiar to a product 
more highly finished than that made under the old hand method. The 
style and finish of the machine product is in this case considered to be 
far superior to that of the hand product.

The hand unit was made in 1855, Avhile the machine unit was the prod
uct of 1895. -Eight persons worked on the hand, while 03 were engaged 
on the machine unit. So far as the total time expended on the two 
units is concerned, it is seen that 191 hours were required for the pro
duction of the hand, while 54 hours and 55.8 minutes were necessary 
for the completion of the machine unit—a ratio of almost 3J to 1 in 
favor of the machine method.

B u t c h e r s ’ K n i v e s .—In the production of this unit, 260, the first 
two operations under the machine method, that of cutting the steel 
into lengths and that of plating the blades into shape and length, 
were performed by the use of a cutting press, gas forge, trip hammer, 
etc., rtfn by water power. The time required for this work was 46.7 
minutes. The corresponding operation under the hand method, black
smiths’ tools being used, required an aggregate of 216 hours—a ratio 
of 278 to 1 in favor of the machine method. The next operation, that 
of drawing the tangs, was performed by the use of a gas forge, trip 
hammer, and dies under the machine method in 34.6 minutes as against 
48 hours required under the hand method by the use of blacksmiths’ 
tools—a ratio of more than 83 to 1 in favor of the machine method. 
Operation numbered 5, punching rivet holes in tangs, was performed 
under the machine method by the use of a press, punches, and collets 
in 10.8 minutes as against 12 hours required under the hand method by 
the use of a hand punch—a ratio of about 67 to 1 in favor of the 
machine method. Operations 6, 7, and 8 under the modern method, 
straightening, hardening, and tempering the blades, required 1 hour 
and 42 minutes as against 144 hours, the time required for the one cor
responding operation under the primitive method—a ratio of nearly 85 
to 1 in favor of the modern method. A  gas forge, drop hammer, oil 
bath, etc., have replaced the blacksmiths’ tools and bath formerly used 
in doing this work. The operation of grinding the blades was accom
plished under the machine method by a jiower grindstone and flat 
stick in 7 hours and 12 minutes as against 144 hours required under 
the hand method by the use of an ordinary grindstone—a ratio o f 20 
to 1 in favor of the machine method. The operations of riveting on 
and finishing the handles are combined under the hand method, and 
were accomplished by the use of a hammer, rasp, file, etc., in 144
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hours, while under the machine method by the use of drilling lathes 
and hammers and an emery wheel they required C hours and 31.7 min
utes—a ratio of 22 to 1 in favor of the machine method. A  study of 
the table shows a considerable number of operations required under 
machine production which do not appear in production by hand. Of 
this character are the operations of cutting blades to uniform size, 
branding blades with acids, setting edges of blades, planing and shap
ing handles, polishing blades, cleaning knives with sawdust, packing 
knives in paper boxes, overseeing the establishment, and watching the 
establishment. These operations required 7 hours and 10 minutes. 
The hand product was made in an ordinary blacksmith shop by a 
blacksmith and his helper and was not finished as carefully as the 
machine product, though it was perhaps equal to it in quality. Under 
the circumstances it is readily seen that many of the operations shown, 
such as packing, overseeing, watching, etc., were not so necessary as in 
the machine establishment, in which G3 persons were employed on the 
unit.

The total time of all persons required for the manufacture of this 
unit is seen, by reference to the summary, to be 708 hours by hand as 
against 24 hours and 13.8 minutes by machine; in other words, it 
required about twenty-nine times as long to complete this unit under 
the hand as under the modern machine method. The hand unit was 
made in 1859, while the machine unit was produced in 1895. The num
ber of persons engaged on the hand unit was 2, while 63 were engaged 
on the machine product.

M a t t o c k s .— In unit 261 the forging of the eyes is considered as one 
operation under the hand method, and required 12 hours for each of 2 
persons, or 24 hours in all, while under the machine method this work 
was performed in the separate operations of heating blocks at furnace, 
forming eyes with pick press, and cutting off ends of eyes with circular 
saw. Each of these three operations required 7.5 minutes, a total for 
all of 22.5 minutes, or one-sixty-fourth as long as was required by 
hand. The operation of forming the holes and cutting ends required 
practically the same time under both methods as the preceding. The 
operations of heating, welding in steel, and plating and trimming ends, 
by the use of a furnace, trip hammer, and trimming shears under the 
machine method required an aggregate of 2 hours and 15 minutes, 
while by the use of blacksmiths’ tools under the hand method 36 hours, 
or sixteen times as "long, were required. The mattocks were ground to 
shape by a solid emery wheel run by steam in 45 minutes under the 
machine method, while they were filed to shape with file and vise 
under the hand method in 12 hours—the ratio being 16 to 1 in favor of 
the machine method. The tempering was done by hand under both 
methods but the results were accomplished in much less time under 
the machine than uuder the hand method, the figures being, respec
tively, 45 minutes and 12 hours. The explanations given elsewhere for
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the superiority of the modern method will doubtless account for the 
difference shown here. The grinding and sharpening under machine 
production by the use of a grindstone run by steam was accomplished 
in 1 hour and 7.5 minutes, while with one run by hand a total of 24 
hours, or more than twenty-one times as long, was required. Ko fur
ther operations were performed on the hand unit. On the machine 
unit, however, in addition to the necessary inspecting, overseeing, and 
carrying, the product was polished, painted, labeled, wrapped, and 
packed. A  total time expenditure of 1 hour and 7.6 minutes was 
required for this work.

llie  hand product was made in 1894 in a blacksmith shop, 2 persons 
being engaged on it, while the machine unit was made in 1895 in a 
modern factory by 26 persons. The total time expenditure was 132 
hours for the hand and 7 hours and 9.9 minutes for the machine 
product a ratio oi more than 18 to 1 in favor of the machine method.

S c y t h e s .—As was the case in many other units, it was not possible 
to secure data for a scythe made by strictly hand methods, the 
so-called hand unit in this instance having four of the operations 
necessary to its production performed by machines run by water 
power. This is true of the first operation—that of welding the iron 
and steel and cutting into lengths. It was accomplished under both 
methods by trip hammers run by water power ar.d ordinary black
smiths’ tools. The time required under the modern method was 1 hour, 
while 4 hours were required under the more primitive method. The 
plating of the webs and edges was performed with the same machines 
and power used in the first operation and required about the same 
time under each of the two methods. The finishing or giving form or 
set to the scythes required an aggregate of 45 minutes under the 
machine method by the use of a trip hammer run by water power, 
while 5 hours were required under the hand method by the use of the 
hammer and sets. The points were fitted or hammered in 18 minutes 
by hand as against 22.5 minutes by machine, while the heels were 
turned with the heel-turning machine in 22.5 minutes as against 1 
hour by hand. The hardening and tempering was performed by hand 
under both methods, the time required being nearly the same under 
each, while the grinding was performed by water power, the time 
required being 2 hours and 6 minutes under the primitive as against 
1 hour and 30 minutes under the modern method. KTo marked differ
ences occur in any of the remaining operations pertaining to this unit.

The hand unit was made in 1835, 19 persons being employed on it, 
while the machine unit was produced in 1895 by 30 workmen. The 
machine unit is said to be superior in all respects to the product of the 
primitive method. Taking the dozen scythes as a whole, it is seen by 
reference to the summary that a total of 20 hours and 24 minutes were 
expended on the primitive unit, Avhile but 9 hours and 15 minutes were 
required on the modern product.
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S h e a r s .—In tlie production of shears, unit 263, the operations of 
forging, hardening, tempering, drilling holes, and putting blades 
together by the use of blacksmiths’ tools under the hand method 
required 10 hours and 24 minutes, while the corresponding work under 
the machine unit performed with the cutting machine, furnace, trip 
hammer, clipping machine, fitting and drilling machine, and emery 
wheel required 1 hour and 29 minutes, or one-seventli of the time 
required under the hand method. Filing the handles by hand required 
1 hour, while but 14 minutes were required by the use of an emery 
wheel run by water power under machine production. Two hours were 
required for grinding the sides and edges by hand as against 14 
minutes required by machine. The polishing of the dozen pairs of 
shears was accomplished in 1 hour and 45.8 minutes under the machine 
method by the use of the polishing and buffing wheels run by water 
power, while 10 hours were required by the use of a buffing wheel run 
by hand, or nearly six times as long as was required under the machine 
method. The operations of examining, overseeing, and watching, 
requiring but 19.2 minutes in all under machine production, do not 
appear in the data for th e hand method. It is claimed that the machine- 
made article is superior in both style and finish to that made by hand.

The handmade article was produced in 1855, and but a single person 
was engaged on it, while 16 persons contributed to the making of the 
machine unit, which was produced in 1895. Taking up the totals, it is 
found that 23 hours and 51 minutes were expended on the hand, while 
4 hours and 20 minutes (less than one-fifth as long) were expended on 
the machine unit.

In the comparison of the units falling under this industry it will be 
noticed that there is often so great a difference in the process o f manu
facture that in many cases satisfactory comparisons of individual oper
ations are difficult and perhaps not desirable. In the modern factory a 
machine or tool is adapted to perform a specific part of the work. This 
adaptation of machines accounts for the usually much larger number oi 
operations on the machine unit. Then, too, there are certain operations 
in the way of finishing that were never done by hand; these, however, 
usually required but a small proportion of time. Under the machine 
method, presses, trip hammers, saws, polishing wheels, etc., operated by 
steam or water power, performed the greater part of the work. Under 
the hand method a set of common blacksmiths’ tools were usually the 
only appliances, and these, of course, were used by hand.

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



232 REPORT OF THE COMMISSIONER OF LABOR.

DAIRY PRODUCTS.

This industry is represented by 4 units, as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

264
265
266 
267

Butter-----
Butter___
Cheese-----
Cheese-----

Dairy butter, in tubs......................
Dairy print butter..........................
Best dairy cheese.............................
Best dairy cheese..............................

Creamery butter, in tubs...............
Creamery print butter....................
Full cream cheese............................
Full cream cheese............................

500 pounds 
700 pounds 
500 pounds 
500 pounds

The production of butter and of cheese being entirely different proc
esses, these units are considered in separate groups, the first compris
ing the units for butter, 264 and 265, and the second including those 
for cheese, 266 and 267.

B u t t e r .—The first operation in the production of butter is that of 
receiving and straining the milk. Under the machine method the milk 
is also weighed as it is received at the creamery. This work was done 
by hand under both methods, requiring 4 hours and 10 minutes in unit 
264 and 3 hours and 15 minutes in unit 265 under the modern method 
as against 8 hours and 20 minutes in each case under the primitive 
method. The operation o f separating the cream from the milk under 
the machine method was accomplished by means of a separator operated 
by steam, by the use of which the cream was separated from the milk 
mechanically instead of the milk being set aside for the cream to rise, 
as in the hand method. By means of the separator, as shown in unit 
264, the cream for 500 pounds o f butter was separated from the milk in 
2 hours and 17.5 minutes as against 33 hours and 20 minutes (more 
than fourteen times as long) required by the use of the skimmer under 
the hand method. In unit 265 the time necessary for separating the 
cream from 700 pounds of butter was 1 hour and 15 minutes as against 
16 hours and 40 minutes, the time required for skimming the milk 
under the hand method. In this unit, under the machine method, the 
milk was heated before the cream was separated and the cream was 
cooled again after separation, each operation requiring 15 minutes. 
Under the hand method, in the same unit, the operation appears of 
setting the cans in water to cool, requiring 8 hours and 20 minutes.

The next operation is that of ripening the cream. Under the 
modern system this work was accomplished by the use of an aerator, 
coolers, and vats operated by steam in unit 264 and by means of ripen
ing vats and rake operated by hand in unit 265. In unit 264 the time 
required for ripening the cream under the machine method was 1 hour 
and 40 minutes and under the hand method 8 hours and 20 minutes, or 
five times as long. In unit 265 the time under the modern method was 
1 hour as against 6 hours and 40 minutes under the primitive method— 
a ratio of nearly 7 to 1 in favor of the modern method. Churning the
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cream, and working, washing, and salting the batter was accomplished 
under the modern system at one operation by a combination churn 
and butter worker, which has replaced the dash churn, etc., under the 
hand method. In the latter the churning and the working and wash
ing of the butter were two distinct operations. The best results of the 
use of the combination churn and butter worker are shown in. unit 2G4, 
where 500 pounds of butter were churned, worked, washed, and salted 
in 37.5 minutes as against 50 hours required under the hand method— 
a ratio of 80 to 1 in favor of the machine method. In unit 265 it 
required 3 hours and 30 minutes under the machine method to churn 
and work 700 pounds, while under the hand method the aggregate time 
required was 125 hours. Packing the butter follows next. In unit 
264 the butter was packed in tubs and in unit 265 it was made into 
prints, the work being done by hand under both methods in each unit. 
Under the machine method the packing required 1 hour and 15 
minutes in unit 264 and 1 hour and 30 minutes in unit 265, while under 
the hand method it required 8 hours and 20 minutes in each unit. In 
unit 265 under the machine method the prints were afterwards packed 
in boxes, the work requiring 1 hour. Cleaning the establishment was 
done by hand under both methods in unit 265. In unit 264 under the 
machine method steam power was used for part of this work. In unit 
264 the cleaning required ten times as long under the hand as under 
the machine method, and in unit 265 the ratio was nearly 17 to 1 in 
favor of the modern method. Under the machine method in unit 
264 the operations of overseeing and furnishing power appear, and in 
unit 265 there are the operations of keeping machinery in order and 
furnishing power, none of which are found under the hand method.

The total time required ,for the completion of unit 264 was 12 hours 
and 30 minutes under the machine method and 125 hours, or ten 
times as long, under the hand method. In unit 265, the total time 
required under the modern method was 18 hours as against 223 hours 
and 20 minutes under the primitive—a ratio of more than 12 to 1 in 
favor of the modern method. The hand product was made in 1866 in 
unit 264 and in 1890 in unit 265. The machine unit was produced 
in 1897 in each instance. In unit 264, 3 persons were engaged on the 
hand product and 7 on the machine, while in unit 265, 1 person only 
was employed under the hand method and 2 persons under the machine. 
Under the hand method the work was done by females, except the 
churning in unit 264, while under the machine method the work was 
all done by males.

C h e e s e .— In the production of cheese, the operation of receiving, 
inspecting, and weighing the milk was done under the machine method 
only. The first comparable operation is that of warming the milk and 
adding rennet. Under the modern method warming the milk was accom
plished by means of steam vats, which have replaced the kettle and 
stove of the earlier method. The best results of this change are shown
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in unit 267, in which, by the use of these vats, it required 48 minutes 
to warm the milk aud add the rennet as against 6 hours and 15 minutes, 
nearly eight times as long, under the hand method.

In unit 266 this operation required 1 hour under the modern method 
and 7 hours and 8.6 minutes under the primitive method. Cutting the 
curd is done by hand under both methods, but with a decided gain m 
time under the modern method. In unit 266 this operation was per
formed in 15 minutes under the machine method as against 7 hours and
8.6 minutes (which included time for removing whey) under the hand_
a ratio of more than 28 to 1 in favor of the modern method. In unit 
267 it required 24 minutes under the modern method and 6 hours and 
15 minutes under the primitive—a ratio of over 31 to 1 in favor of the 
modern method. In unit 267 there was a second cutting of the curd 
after the whey had been removed, requiring 6 minutes under the machine 
and 3 hours and 7.5 minutes, about thirty-one times as long, under the 
hand method. It seems probable that the great difference in the time 
charged to cutting the curd under the two methods may be due to the 

*fact that the succeeding operation under the machine method, namely, 
grinding the curd, removed the necessity of as much cutting as was 
required under the hand method. In unit 267 removing the whey and 
salting the curd required 24 minutes under the machine and 12 hours 
and 30 minutes under the hand method, the work being done with hand 
tools in each case. The next operation under the hand method is stir
ring the curd, which corresponds to the two operations of stirring the 
curd and grinding the curd under the machine method, the grinding 
being done by means of a curd machine operated by steam. The aggre
gate time for stirring and grinding in unit 266 was 1 hour and 5 minutes 
as against 14 hours and 17.1 minutes, the time required for stirring 
under the hand method—a ratio of more than 13 to 1 in favor of the 
modern system. In unit 267 the aggregate time under the machine 
method was 1 hour and 12 minutes and under the hand method 12 hours 
and 30 minutes. Pressing and bandaging the cheese under the modern 
method was accomplished by the use of a shovel and a gang press, 
operated by steam in unit 266 and by hand in unit 267, requiring 30 
minutes and 24 minutes, respectively, for these units as against 7 hours 
and 8.6 minutes and 9 hours and 22.5 minutes, respectively, under the 
hand method. The work connected with curing the cheese required 30 
minutes under the machine method and 7 hours and 8.6 minutes under 
the hand method in unit 266. In unit 267 it required 12 minutes under 
the machine as against 12 hours and 30 minutes, more than sixty-two 
times as long, under the hand method. Ho tools were used in either 
unit in curing the cheese. The operations of packing the cheese, clean
ing the establishment, furnishing power, etc., appear under the machine 
method only. The total time for these operations in unit 266 was 1 
hour and 15 minutes, while in unit 267 it was 1 hour and 18 minutes. 
The noticeable difference in the time required under the two methods
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for performing certain operations where the same or similar tools were 
used under both methods may be largely due to the fact that the orig
inal unit for the hand method was much smaller than the unit as tabu
lated. The time required for these operations would be much greater 
proportionately for a small unit than for a larger one, and in increasing 
the size of the unit this proportion lias necessarily been kept the same. 
This applies to the units for butter as well as those for cheese.

The summary shows that the greatest saving in the total time required 
for the completion of the unit was in unit 207, in which 5 hours and 
24 minutes were required under the machine method as against 75 
hours under the hand method—a ratio of about 14 to 1 in favor of the 
machine method. In unit 260 it required 5 hours and 35 minutes for the 
production of the unit under the modern system and 42 hours and 51.5 
minutes under the hand method—a ratio of nearly 8 to 1 in favor of the 
modern system. The macliiue product was made in 1896 in both cases. 
The hand product in unit 266 was made in 1866 and that of unit 267 in 
1840. The number of persons engaged on the hand unit was 1 in each 
case. Two persons were employed on the machine product in unit 266 
and 3 persons in unit 267. The person producing the hand product in 
each unit was a female, while the machine unit was produced in each 
case by the labor of males.

ELECTROTYPING.

This industry is represented by 1 unit, the description being as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. ' Machine.

268 Electrotype
plates.

Electrotype plates, 8Jx7J inches.. Electrotype plates, 8Jx7J inches.. 100

While but one unit is here presented for electrotyping, there may be 
seen by reference to unit 540, under the head of u Printing and publish
ing, book and job,” a complete presentation for similar work. The unit 
here presented shows slightly better comparative results than are shown 
in unit 540. The wax having been prepared for the molds, the forms 
were molded under the modern method with a steam press in 2 hours 
and 30 minutes as against 15 hours, or six times as long, required with a 
hand press. The next operation in which a difference in time appears 
under the two methods is that of putting the metallic face on molds and 
hanging them in electric solution, which, with a black-leading machine, 
required 7 hours, while with brushes by hand it required 21 hours, or 
three times as long. Under the modern method the backs of the plates 
were rough shaved with a rough-shaving machine in 2 hours as against 
60 hours, or thirty times as long, required with a rough-shaving hand 
press ; and with a fine-shaving machine the shaving of the plates was
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completed in 6 hours, while with a hand-shaving tool it required 18 
hours, or three times as long. The steam beveling machine trimmed 
and beveled the plates in 2 hours as against 29 hours, or nearly fifteen 
times as long, required with a metal saw, plane, and shooting board 
by hand. The operation of cutting out the blocks, which required 25 
hours with saw, square, and plane under the primitive method, was 
accomplished in 1 hour and 30 minutes with the aid of the combination 
saw run by steam power under the modern method—a ratio of 16§ 
to 1 in favor of the machine. The only other operation in which differ
ent methods are comparable is that of planing the blocks to the proper 
height, which required 3 hours under the modern method with a plan
ing machine as against 25 hours, or more than eight times as long, 
required with a hand plane, try-square, and board.

The total time shown in the summary for the production of this unit 
under the modern method is 89 hours and 30 minutes as against 260 
hours, or nearly three times as long, under the primitive. The hand 
unit was produced in 1865, while the machine product was made in 1895, 
28 persons being employed under each method. The beveling and 
blocking were done much better under the modern method; otherwise 
there is little difference in the products.

ENGRAVING AND DIESINKING.

This industry is represented by 5 units, and the descriptions are as 
follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.her. Hand. Machine.

269 Diesinking . Brass die for box printing, 26x40 
inches.

Brass die for box printing, 26x40 
inches.

1
270 Diesinking . Brass die for box printing, 6x20 

inches.
Brass die for box printing, 6x20 

inches.
1

271 Diesinking . Brass stamp for book covers (6 
words and 2 flower designs).

Brass stamp for book covers (6 
words and 2 flower designs).

1
272 Engraving.. Engraving silver-plated white- 

metal casket name plate, 4Jx8 
inches.

Engraving silver-plated white- 
metal casket name plate, 4Jx8 
inches.

1

273 Seals........... 2-inch seals; pattern, coat of arms 
with name of society.

2-inch seals; pattern, coat of arms 
with name of society.

15

D i e s i n k i n g .—An examination of the detailed table for units 269 and 
270 shows that the methods employed in the production of both were 
identical, and for that reason they are here considered together. In the 
first operation, that of cutting out the blank, the circular brass-cutting 
saw, run by steam power, has replaced the handsaw used under the more 
primitive method. In unit 269 the blank cutting was accomplished by 
aid of the power saw in 30 minutes, while 5 hours, or ten times as long, 
were required under the hand method. Not so good a showing, how
ever, is made for the steam saw in unit 270, 15 minutes being required 
for it to cut the blank as against 1 hour and 30 minutes, or six times as
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long, by tlie use of the handsaw. Tlie operation of drawing the design 
for the die on the blank was done with hand tools under both methods 
of production. Ten hours were required under the primitive method in 
unit 269, which is double the time under the modern, while the same 
time (5 hours) appears to have been necessary in unit 270 under both 
the hand and machine methods. The next operation in order is that of 
cutting out the designs in the rough, which was performed with a routing 
machine run by steam power under the modern method, having replaced 
the hand tools of the earlier period. This machine in unit 269 accom
plished the work in 20 hours, while 480 hours, or twenty-four times as 
long, were required by the use of hand implements. In unit 270 but 5 
hours were necessary by the use of the machine as against 60 hours, or 
twelve times as long, with the hammer and chisel. The next operation 
is that of finishing the die, which was done by hand under both methods. 
Inasmuch as the detailed table for unit 269 shows that 10 hours were 
required under the modern method as against 120 hours, or twelve 
times as long, under the primitive, while that for unit 270 shows the 
same time (5 hours) required under both methods, it is believed that 
the division of time between this and the previous operation under the 
hand method is inaccurate on account of the difficulty in determining 
just where the “ rough cutting” ended and the “ finishing” began. For 
this reason it is thought best to consolidate these two operations for 
comparison. This being done, it is seen that both operations under 
the machine method required but 30 hours as against 600 hours, or 
twenty times as long, under the hand method in unit 269, while the 
figures for unit 270 show 10 hours under the modern as against 65 
hours, or six and one-half times as long, under the primitive method. 
The time chargeable to the two units for overseeing shows a con
siderable saving under the machine method, being 3 hours as against 
20 hours, or nearly seven times as long, under the hand method 
for unit 269, while unit 270 shows 30 minutes required under the 
machine method as against 5 hours, or ten times as long, under the 
hand method. No time is included in the data for the machine pro
duction of these units for furnishing power, it being too small to con
sider. In certain operations there is a difference in time for work done 
by hand under both methods. This may be explained by the more 
systematic methods in use under machine production and the greater 
skill acquired in recent years. Taking up the totals for these units, as 
shown in the summary, it is seen that the better result is shown, so far 
as a saving of time is concerned, in unit 269, where the entire work 
was accomplished in 38 hours and 30 minutes under the modern method, 
while 635 hours, or more than sixteen times as long, were required 
under the primitive method. In unit 270 the total time under the 
machine method was 15 hours and 45 minutes as against 76 hours and 
30 minutes, nearly five times as long, under the hand method. This vari
ation of ratio in the two units, as well as the difference in proportionate
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time required in each under the modern and primitive methods, is 
accounted for by the difference in the size and design of the two units. 
Unit 269 is much the larger die and the design is such that a greater pro
portion of the work of cutting could be done under the machine method 
by the routing machine than was the case in unit 270. The date of the 
work done on unit 209 under the hand method is 1874 and that on unit 
270 is 1875, while both of the machine products were made in 1896. 
The number of persons engaged in making the machine units was 5 in 
each instance, while 6 persons were engaged on unit 269 and 5 on unit 
270 under the hand method. The machine-made dies, it is claimed, 
are deeper, cleaner, and better cut than those made by hand.

The detailed table for unit 271 shows that four operations were 
required under each method of production and that in two of those 
under the machine method machines run by electricity were used, hand 
tools being used in the other two operations under both methods. A  
band saw run by electricity was used for cutting out the blank for the 
stamp under the machine method, while hand tools were used for dress
ing, surfacing, and waxing under both methods and for cutting out the 
blank under the hand method. The time for all this work, which was 
considered as one operation, was 5 minutes under the machine method 
and 15 minutes, or three times as long, under the hand method. Out
lining the design was done with a graver by hand in 30 minutes under 
both methods. A  routing machine run by electricity has replaced the 
hammer and chisel for cutting out the design and performed the work 
on this unit in 2 hours and 30 minutes, while 10 hours, or four times as 
long, were required under the hand method. The plate was then fin
ished with a graver by hand under both methods, 4 hours being required 
under the machine as against 5 hours under the hand method. The 
summary shows that 3 persons working a total time of 7 hours and 5 
minutes in 1895 produced the machine unit, while a like number work
ing a total time of 15 hours and 45 minutes, or more than twice as long, 
in 1868 were necessary to produce the hand unit. The data used are 
for the same design under both methods, and the machine engraving is 
said to be cleaner and deeper cut than that made entirely by hand.

E n g r a v i n g .—Unit 272 represents the engraving o f a name plate 
for casket. By the use of the engraving machine operated by hand 
power a plate was engraved in 20 minutes, while by the use of the 
ordinary tools of an engraver 1 hour, or three times as long, was 
required to accomplish the same work. Both units were produced in 
1898. The hand engraving is claimed to be much superior to the 
machine.

S e a l s .—From an inspection of the detailed table for this unit, 273, 
it will be seen that the manner of production varied considerably under 
the two methods. Under the earlier method the blanks were cast and 
each seal was engraved and lettered, while under the modern method 
the design was engraved on a pattern from which the seals were cast,
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leaving only the letters to be afterwards engraved on each seal. Under 
the modern method, making pattern has been compared with making 
pattern and engraving design on seals under the earlier method. 
Making the pattern under the modern method required 10 hours, and 
from this pattern, according to the original data, 150 seals were cast; 
but in making the comparison with the earlier method this number has 
been reduced to 15 seals and the time for making the pattern has been 
correspondingly reduced, showing only 1 hour for 15 seals. It should 
be borne in mind, however, that this is only theoretically correct, and 
that the true comparison would show the same time for making the 
pattern for 15 seals as for 150, or for any number within the life of the 
pattern. The operations of making pattern and engraving design on 
seals required 152 hours under the earlier method. The blanks were 
cast by hand under both methods and required 1 hour. Cutting gates 
from seals was done by foot power under both methods, and was accom
plished in 10 minutes under the earlier and 6 minutes under the later 
method. In the operation o f turning seals the steam lathe has replaced 
the foot lathe and the time required has been reduced from 2 hours and 
30 minutes to 45 minutes. Lettering seals was accomplished under the 
earlier method in 7 hours and 30 minutes; this operation included 
dressing seals under the modern method and required the same time.

The summary shows 10 hours and 24 minutes required for the pro
duction of this unit under the modern method as against 163 hours and 
10 minutes under the earlier method. This unit was produced in 1895 
by the work of 6 persons under the modern method and in 1893 by the 
work of 8 persons under the earlier method. The seals made under the 
earlier method are said to be not so perfect as those made under the 
later method.

E N G R A V IN G , W O O D .

This industry is represented by 1 unit, which is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

her. Hand. Machine.

274 Woodcuts .. Woodcut, 7Jx9 inches; pattern, 
kitchen range.

Woodcut, 7Jx9 inches; pattern, 
kitchen range.

1

The detailed table for this unit admits of a comparison of results 
between the modern method of producing woodcuts, which consists of 
photographing the picture on a block o f wood and then engraving the 
design on the photographed outline, and the earlier method of drawing 
the sketch on paper, transferring the same to a wooden block, and 
engraving from it. No motive power other than hand is used on either 
unit.

For placing the picture on the block, using a camera, etc., under the
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modern method only 3 hours were required, while an aggregate of 39 
hours and 30 minutes, or more than thirteen times as loug, was neces
sary under the primitive method to accomplish the same result, this 
work being divided among four operations, as follows: Drawing the 
sketch on paper with pencil and brush, requiring 14 hours; making a 
tracing from the sketch with tracing tools, requiring 4 hours; transfer
ring the tracing to the block, using a gravers’ point, requiring 4 hours, 
and finishing the drawing on the block, using pencils, etc., requiring 
17 hours and 30 minutes. The next operation is that of making 
straight-line work. With a ruling machine this was accomplished 
under the modern method in 8 hours, while 50 hours, or more than six 
times as long, were necessary under the primitive method with a graver. 
The finishing work was done with a graver under both methods and there 
is a small saving o f time shown in favor of the modern method, the 
time required being 25 hours as against 30.hours under the primitive 
method. This saving of time is probably due to the greater skill of 
the engraver.

Taking up the totals, as shown in the summary, it is seen that the 
total time for making the woodcut under the modern method was 36 
hours as against 119 hours and 30 minutes, or more than three times as 
long, under the more primitive method. The machine unit was pro
duced in 1895 and the hand unit in 1883, each by 1 person. For accuracy 
and style of finish the machine-made cut is said to be superior to the 
one made entirely by hand.

E N V E L O P E S .

This industry is represented by 1 unit, and is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

275 Envelopes.. No. 6| plain white envelopes......... No. 6| plain white envelopes......... 100,000

An examination of the detailed table for this unit shows very dif
ferent methods used in the manufacture of envelopes by hand and 
by machinery. Under the modern method nineteen separate and dis
tinct operations are shown, many of which are only incidental to 
machine work and factory method, only four affording material for a 
strict comparison with those under the hand method. For this reason 
special attention is directed to those operations which are common to 
both methods.

The first operation is that of cutting the paper into shape for envel
opes. A  paper-cutting machine run by water power cuts out a quantity 
sufficient for the unit in 3 hours and 20 minutes, while under the prim
itive method the cutting out of the envelope« by hand with a chisel and
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mallet required 120 hours, or thirty-six times as long as the time 
required by the machine. The other three operations which are com
parable are so differently divided under the two methods that the time 
required for them should be considered collectively. They accomplish, 
however, the same result, and are shown in detail in the following 
order: Under the machine method, gumming the paper for bands, 
requiring 6.7 minutes; cutting out bands by hand, requiring 4 hours; 
folding, counting, bundling envelopes in packages of 25 each, banding 
and packing them in paper boxes, all of which was done by one machine 
run by water power, requiring 11 hours and 6.7 minutes; under the 
hand method, combing out and gumming flaps, requiring 24 hours; 
picking up the envelopes after being dried, 24 hours; folding, bun
dling, banding, and packing the envelopes at one operation, using only 
a folder and brush, requiring 266 hours and 40 minutes. Summing up 
the aggregate time for this work under the two methods, it is found to 
be 15 hours and 13.4 minutes under the machine method as against314 
hours and 40 minutes, or over twenty times as long, under the hand 
method.

The aggregate time for the 15 operations that appear for the machine 
unit with none corresponding in the production o f the hand unit was 
13 hours and 0.3 of a minute. Of this time, 4 hours and 33.4 minutes 
were consumed in making cases and packing the envelopes in them, 
which was not done for the hand unit. The remaining time (8 hours 
and 26.9 minutes) was consumed in overseeing and work that was indis
pensable in obtaining the result shown.

Taking up the totals for this unit, as shown in the summary, it is seen 
that the machine unit was made in 31 hours and 33.7 minutes as against 
434 hours and 40 minutes required for making the hand unit—a ratio 
of almost 14 to 1 in favor of the machine method. The handmade unit 
was produced in 1855 by the work of 4 persons and the machine unit 
by 29 persons in 1896. So far as quality of the work and style are 
concerned, the envelope made by machinery is superior, being more 
uniform than the hand product.

FILES.

This industry is represented by 5 units, the descriptions being iden
tical under both methods of production, and are as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.ber. Hand. Machine.

276 P iles ........... Bastard flat files, Sx+lxJI inches.. Bastard flat files, 8xl|x^f inches.. 
Bastard mill-saw files, 8x^|x3s2 
inches.

50 dozen
277 P iles....... . Bastard mill-saw files, 8x^|x^j 

inches.
50 dozen

278 P iles........... Bastard mill-saw files, 10xlxg53 
inches.

Bastard mill-saw files, 10xlx3sj 
inches.

50 dozen
279 F iles........... Bastard round files, 8xjf inches... Bastard round files, 8x|j inches... 50 dozen280 P iles........... Regular taper, triangular saw files, 

4 inches long, tapering §f inch.
Regular taper, triangular saw files, 

4 inches long, tapering ff  inch.
50 dozen
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An examination of that portion of the detailed table which relates 
to this industry shows that the methods of manufacture employed in 
making these units varied in no important particular, the operations 
necessary for the production of one unit being practically duplicated in 
all the others. For this reason these units may be considered as a 
group, and the operations showing a marked advance in the machine 
over hand methods may be pointed out and the results shown. These 
operations are taken up in substantially the order in which they occur 
in the manufacture of the different units.

In the operation of cutting the steel into lengths the steam shears 
were used under the machine method, having replaced the hammers, 
chisels, and anvils used under the hand method of production. The 
best results attained by the use of the steam shears are shown in unit 
280, in which the steel necessary for the manufacture of 50 dozen taper 
saw flies was cut into lengths in 37.5 minutes as against 100 hours, or 
one hundred and sixty times as long, required by the use of the ham
mers, chisels, and anvils under the hand method. In units 276 and 
279 this operation was accomplished in 1 hour and 13.3 minutes under 
the modern as against 26 hours and 40 minutes under the more prim
itive method, while in unit 277 it required 50 minutes as against 20 
hours. In unit 278 it was impossible to separate this operation from 
the one which follows, that of forging the points and tangs, the two 
operations being accomplished in this unit in 4 hours and 24 minutes 
under the machine as against 40 hours under the hand method.

The next operation necessary in the making of these units is that of 
pointing and tanging the blanks, which was the result of the previous 
operation. The dead-stroke hammer has in this operation replaced 
the forge, hammers, and anvil used under the more primitive method. 
The most marked advance shown in this operation is in unit 277, in 
which, with the dead-stroke hammer, the work was accomplished in 6 
hours and 40 minutes, while it required 50 hours under the hand 
method. In units 276 and 279 the operation was accomplished in 9 
hours by machine as against 56 hours and 40 minutes by hand, while 
in unit 280 it was accomplished in 5 hours as against 25 hours.

The operation of annealing the blanks follows next, and in this work 
the gas furnace and shovel have replaced the furnace, tongs, etc. The 
work was, however, carried on by hand under both methods of produc
tion. The better appliances under modern methods and the larger 
size of furnace, vats, etc., explain much of the difference in the time 
required. The greatest contrast is shown in unit 280, in which this 
operation was accomplished in 15 minutes under the modern method 
as against 50 hours, or two hundred times as long, under the more 
primitive. In units 276 and 279 the machine method required 26.6 
minutes as against 13 hours and 20 minutes by hand, while in unit 277 
the time under the machine was 20 minutes as against 10 hours under 
the hand method. As is seen, a very great saving iu time in this
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operation lias been accomplished in all the units mentioned. Atten
tion is called to unit 278, in which this operation required as long as 3 
hours and 12 minutes under the modern method as against 4 hours 
under the primitive. This comparatively long time required for an
nealing under the modern method can only be explained by the 
assumption that modern appliances for performing this operation had 
not yet been introduced in the establishment producing this unit, but 
that practically the same appliances were in use when the data were 
secured as at the date of production of the hand unit.

In the operation of straightening the blanks the hammer and anvil 
were in use under both methods, the work being accomplished by hand. 
Under these circumstances the saving in time is, naturally, not great, 
depending only on the greater skill of the workmen and the more rapid 
work under the modern system. The best results are shown in units 
276, 277, and 279, in which the work was accomplished under the mod
ern method in practically one-third of the time required under the 
primitive.

The operation of smoothing the blanks is now accomplished by a 
grinding machine run by steam power, while the grindstone run by 
steam power was used under the earlier method of production. This 
machine enables the grinder to smooth 13 files at once, while with the 
grindstone but one could be held at a time. The result most favorable 
to the modern method is shown in unit 278, where in 2 hours there was 
accomplished by the use of the grinding machine the work which 
required 20 hours with the grindstone. In unit 280 the machine 
required 2 hours and 30 minutes as against 15 hours under the more 
primitive method, while in units 276 and 279 the figures are 4 hours 
and 30 minutes as against 13 hours and 20 minutes, and in unit 277, 
3 hours and 20 minutes as against 10 hours. It should be noted that 
the grinding machine is here compared with a grindstone run by 
steam, and consequently the saving in time in this operation is not so 
great as it would be had a comparison of the work of the machine with 
a strictly hand operation been possible.

The next operation is that of cutting the teeth on the files. In units 
276 and 277 the work of the edge-cutting machines and the side-cutting 
machines are combined, while in units 278 and 280 it has been found 
j)ossible to keep the work of the two machines separate. Presumably a 
different kind of tooth-cutting machine was used on unit 279, which is a 
round file. These machines have taken the place of the hammer, block, 
and chisel. Taking up the edge-cutting machine, it is seen that by its 
use in units 278 and 280 the teeth were cut on the edges of these 50 
dozen files in 8 hours and 24 minutes and 9 hours and 22.5 minutes, 
respectively, while it required 50 hours to perform this work by hand 
in each of these units. The side-cutting machine on unit 280 in 10 
hours accomplished the work which required 50 hours by hand, while 
in unit 278 by the use of the machine but 16 hours and 48 minutes were
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required to perform the work, 80 hours being required by hand. The 
machine used in cutting the teeth on the round files, unit 279, accom
plished the operation in 16 hours and 40 minutes as against 66 hours 
and 40 minutes by hand.

The work of the stripping machine follows next. This machine has 
replaced files and blocks and performs the operation of removing grind
ing marks from the files. This operation was not performed on unit 
278. Of the other units the best results by the use of the machine 
were attained in 276 and 279, in which 6 hours and 40 minutes were 
required by machine as against 33 hours and 20 minutes by hand. In 
unit 277, 5 hours were required under the machine as against 25 hours 
under the hand method, while in unit 280 the comparison is not so 
favorable for the machine, the figures being 3 hours and 45 minutes by 
machine as against 7 hours and 30 minutes by hand.

The operation of branding files, which was formerly performed by the 
use of the hammer and stamp, was done under the machine method by 
the stamping machine, except in the case of unit 278, where it was 
performed by the screw press and die. Unit 280 furnishes by far the 
most favorable machine exhibit. In 1 hour and 15 minutes was accom
plished by machine the work which required 50 hours by hand. In 
unit 277, 1 hour and 40 minutes were required by machine as against 
10 hours by hand; in unit 278,48 minutes were required by machine as 
against 6 hours by hand, while in units 276 and 279, 2 hours and 16.7 
minutes were required under the machine method, 13 hours and 20 
minutes being required under the hand.

The next operation, putting paste on files for hardening, was per
formed by hand under both methods, a brush being used. The best 
results of modern methods are shown in units 278 and 280. In the 
former 1 hour and 12 minutes were required under the modern as 
against 6 hours under the primitive; in the latter, 1 hour and 15 min
utes were required under the modern as against 25 hours under the 
primitive method.

The operation of hardening and tempering files was also performed by 
hand under both the modern and primitive methods, only the furnace, 
tongs, etc., being used. As in other operations in this industry, the 
great difference in the results accomplished may be due to a variety of 
reasons, such as the size of the furnace, superior appliances, etc. The 
best result of the modern system as compared with the primitive is 
shown in unit 280, in which 3 hours and 15 minutes were required 
under the modern as against 65 hours under the primitive method. In 
unit 278 this operation was accomplished under the modern method in 
one-tenth the time required under the primitive, and in units 276, 277, 
arid 279 in about one-third the time.

The next three operations, those of cleaning files after hardening, oil
finishing and inspecting files, and packing files, were also performed by 
hand under each method of production, and in each case a considerable 
gain in time is shown by the modern over the primitive method. The
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first of these operations, cleaning files after hardening, was performed 
with a brush, and the results vary from 3 hours and 15 minutes under 
the modern as against 65 hours under the primitive method in unit 280 
to 4 hours and 20 minutes under the modern as against 13 hours under 
the primitive method in unit 277. In the second and third of these 
operations, those of oil-finishing and inspecting files and packing files, 
the saving in time is exactly in the same proportion as in the operation 
of cleaning just mentioned, the best results being 2 hours and 30 
minutes under the modern as against 50 hours required under the 
primitive method in unit 280—a ratio of 20 to 1 in favor of the modern 
method—while the poorest result is shown in unit 277, these operations 
requiring 3 hours and 20 minutes under the modern as against 10 hours 
under the primitive method, this ratio of 3 to 1 being also favorable to 
the modern method. It is proper to say that in the last of these opera
tions, that of packing the files, each file was wrapped in paper sepa
rately and then tied in bundles of 6 files and wrapped with a string 
under the primitive method, while under the modern, files were wrapped 
in bundles and placed in boxes.

The time chargeable to the various units for overseeing shows a con
siderable reduction under the machine method. This is due mainly to 
the larger establishments, greater number of employees, and relatively 
larger product under machine production. The greatest saving in time 
in the units included in this industry is found in unit 280, in which 
3 hours and 44.8 minutes were charged to overseeing under the 
machine as against 50 hours under the hand method. Reference to 
the table shows that in four of the units under consideration it was 
found impossible to separate the time for overseeing into its different 
branches, while in one instance such separation was found possible.

The same reasons as apply to overseeing may be assigned for the 
saving in the modern over the primitive method in the time charge
able to these units for furnishing power. Not all of the units under 
consideration report as to the time required for this operation, but in 
unit 280 it is seen that 5 hours were required under the modern as 
against 30 hours under the x>rimitive method. In the two other units 
reporting, 276 and 279, it required a longer time under the modern 
than under the primitive method, the figures for the two methods 
being, respectively, 9 hours and 8 hours.

The considerable difference which is noticed in the time required for 
certain operations where the work was done by hand and with the same 
tools under both methods may be due to somewhat improved tools, to 
the better organization of the work under the factory methods now in 
vogue, or to the greater skill o f workmen. As a rule, workmen labored 
more slowly on handmade files; also in some cases more work was 
required on certain operations under the hand method because of the 
manner in which the previous operation was performed.

A  study of the detailed table so far as it relates to this industry
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sliows a considerable number of operations required under machine 
production which do not appear in the production of the handmade 
units. Of this character are the operations of inspecting the work in 
its different stages, cropping off tangs, and cutting off points. The 
only inspection found common to both methods is that which is made 
in connection with the oil finishing, near the close of the work on the 
unit.

No great change in the character of the employees under the two 
methods of production is noticeable except in the operations of anneal
ing, cutting teeth, and branding, in which boys have to a considerable 
extent replaced men.

Taking up the totals for these units, as shown in the summary, it is 
seen that by far the best results were attained, so far as a saving of 
time is concerned, in unit 280, in which a total of 69 hours and 7.3 
minutes was required under the machine method for the completion 
of the unit as against 687 hours and 30 minutes under the hand 
method—a ratio of about 10 to 1 in favor of the machine method. In 
unit 276 the time required under the modern method is shown to be 121 
hours and 30.3 minutes as against 326 hours under the more primitive, 
while the figures for unit 279 do not differ materially, being 103 hours 
and 40.2 minutes required under the modern as against 325 hours and 
40 minutes under the earlier method—a ratio in each unit o f about 3 to 
1 in favor of the modern method. In considering units 277 and 278, 
which were made by different factories, a difference is found under the 
machine method for which no explanation could be secured, the data in 
each case having been reviewed and approved as a correct statement of 
the work by the proprietors of the respective establishments. Under 
the machine method the making of 50 dozen 8-inch files, unit 277, 
required 92 hours and 10 minutes, while the same number of 10-inch 
files, unit 278, required but 57 hours and 12 minutes. The time re
quired for the making of these units by hand was 252 hours for unit 
277 and 294 hours for unit 278. The hand unit in each case was made 
in 1872, while the machine unit was produced in 1895. The number 
of persons engaged on the machine unit was in each instance greater 
than that engaged on the hand product. For units 276 and 277, 19 
persons worked on the hand, while 30 were engaged on the machine 
product; 18 persons worked on the hand product under unit 278, while 
22 worked on the machine product; the figures for unit 279 are 19 
persons as against 28, and those for unit 280 are 20 as against 30. So 
far as durability is concerned the hand and machine made files are 
said not to differ, but the machine product is always of better style 
and finish.
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FIREARMS.

This industry is represented by the following 4 units:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

281 Gun ham
mers.

Hammers for muzzle-loadingguns. Hammers for muzzle-loading guns. 100
282 Rifle barrels. Military rifle barrels, 34  ̂ inches 

long, made from 2-inch steel 
bars.

Military rifle barrels, 34J inches 
long, made from 2-inch steel 
bars.

100

283 Rifle stocks 
and tips.

Stocks and tips for military rifles. Stocks and tips formilitaryrifl.es. 100
284 Shotguns . . . Double-barreled, breech-loading, 

hamtnerless shotguns.
Double-barreled, breech-loading, 

hammerless shotguns.
10

The change in method from the primitive, under which one man per
formed all parts of the work, to the modern, under which a man worked 
only on one operation, is especially noticeable in this industry. The 
units compared differ somewhat in construction, style, and finish, but 
they are as nearly alike as could be found. In comparing the time 
required to perform a certain operation under the two methods it should 
be remembered that in many cases the work done is not exactly the 
same, although numbered the same and given the same name. It will 
be readily understood that the difference in the construction of the 
articles compared and in the methods employed in their manufacture 
is the cause of this.

G u n  H a m m e r s .—In the first operation, forging and trimming the 
hammers, the swage, hammer, tongs, etc., have been replaced by the 
drop hammer, dies, and trimming press, and the time required for this 
work has been reduced from 100 hours to 1 hour and 5 minutes. In 
the operation of drilling the heads of the hammers the drill press used 
under the machine method required 30 minutes, while under the hand 
method, in which the drill and punch were used, 33 hours and 20 minutes, 
or nearly sixty-seven times as long, were necessary. The drill press 
and broaching tool were used under the modern method in the opera
tion of drilling and squaring the pin holes in the hammers, having 
replaced the drill and punch used under the primitive method. The 
time required was 33 hours and 20 minutes under the hand as against 
45 minutes under the machine method—a ratio of about 44 to 1 in favor 
of the latter. In the operation of finishing the hammers the milling 
machine and the emery wheel have replaced the files and emery used 
under the hand method. The time required was 5 hours and 30 minutes 
under the modern method as against 116 hours and 40 minutes under 
the primitive. The operation of case hardening the hammers was per
formed by hand under both methods. By the use of the furnace and pail 
used under the earlier method 8 hours and 20 minutes were required, 
while under the later method, in which the packing box, furnace, etc., 
were used, only 30 minutes, or one-seventeenth as long, were necessary.
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The summary shows that 291 hours and 40 minutes were required to 
produce these hammers under the hand, while under the machine method 
only 8 hours and 35.9 minutes, or about oue-thirty-fourth the time, 
were required. The hand unit was made in 1876 and the machine in 
1888, 1 person doing all the work on the hand unit, while 12 persons 
were engaged on the machine product.

B i f l e  B a r r e l s .—The detailed discussion of this unit will be re
stricted to such operations as seem more accurately comparable. It is 
thought, however, that those presented will serve to indicate the 
very great changes that have taken place upon the introduction of 
machinery. In the first operation, cutting the barrel molds from bars, 
the cutting-oif machine was used under the machine method, having 
replaced the hammer, chisel, and file used under the hand method of 
production. This work, which required 100 hours under the primitive 
method, was performed in 5 hours, or one-twentieth the time, under 
the modern method. Centering the molds for boring, operation 2, 
required 2 hours and 30 minutes with a power lathe as against 50 
hours by hand—a ratio o f 20 to 1 in favor of the machine method. The 
hand operation o f rough-boring the molds, which was performed with 
a boring machine, is compared with the machine operations 3, 12, and 
13, drilling and nut-boring the molds, which were performed with 
the six-spindle drill and the nut-boring machine. The time required 
was 8 hours and 40 minutes under the modern method as against 2,500 
hours under the primitive—a ratio of 288 to 1 in favor o f the modern 
method. In the two operations of boring the barrels—compared with 
machine operations 14, 16, and 18—the quick-boring machine run by 
steam has replaced the boring machine used under the hand method, 
the hand operations aggregating 1,000 hours as against 25 hours, or 
one-fortieth the time, when machine methods were used. Operation 20, 
squaring ends o f barrels or face-milling them to length, required 2 hours 
under the machine as against 50 hours under the hand method. In 
operations 21 and 22, turning the butts and outside of the barrels, the 
butt-turning lathe and the barrel turning lathe have replaced the hand 
1 athe. The time required for these operations under the modern method 
was 8 hours and 20 minutes as against 600 hours under the primitive— 
a ratio of 72 to 1 in favor of the modern method. In operation 28, prov
ing the barrels, the proving machine used under the modern method 
performed the work in 2 hours and 30 minutes, while under the primi
tive method, in which the guns were loaded and discharged, 50 hours, or 
twenty times as long, were necessary for the operation. In spotting or 
cutting the barrels for front sights, operation 32,2 hours and 50 minutes 
were required for the machine as against 100 hours with hand tools—a 
ratio of about 35 to 1. The punch press used under the machine method 
in operation 33 cut out the blanks for the front sights in 1 hour, while 
under the hand method, in which the anvil, hammer, chisel, etc., were 
used, 50 hours were necessary. Making the front sights involved five
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operations, 34,35,42,43, and 44, under the machine method, aggregating 
5 hours and 20 minutes as against a single hand operation requiring 100 
hours—a ratio of nearly 19 to 1 in favor of the machine method. In 
operation 79, draw-grinding the outside of the barrels, the draw
grinding machine used under the modern method performed the work 
in 3 hours and 20 minutes, while by the use of the vise and file under 
the hand method two operations, aggregating 300 hours, or ninety 
times as long, were required. The rifling machine has replaced the 
rifling bench in operation 80, rifling the barrels, the time required being 
7 hours under the machine as against 500 hours, or more than seventy 
times as long, under the hand method. Operation 81, leading the 
inside of the barrels, which required 150 hoars by the use of the emery 
wheel and lead under the primitive method, was performed with the 
leading machine in 5 hours, or in one-thirtieth the time required by 
hand. The threading machine has replaced the tap, wrench, die, and 
screw jdate in operation 83, threading the breeches, and the time 
required for this work has been reduced from 200 hours to 6 hours and 
40 minutes, or one-thirtieth the time required under the primitive 
method. In the work of rounding or beveling the muzzles, operation 
85, the time required by machinery was 3 hours and 20 minutes as 
against 50 hours with the hand tools—a ratio of 15 to 1 in favor of the 
machine method. In operation 86, qualifying or turning and fitting the 
breeches, the time required by the milling machine was 5 hours as 
against 300 hours, or sixty times as long, required under the hand 
method, in which the lathe, files, hammer, and chisel were used. In 
couuterboring the barrels, operation 87, the ratio in favor of machine 
methods was 20 to 1, the time required being 100 hours by the use of 
the counterboring bit as against 5 hours by the couuterboring lathe. 
The lathe, vise, and reamer used under the modern method in reaming 
the barrels, operations 88 to 93, performed this work in 25 hours, while 
under the primitive method, in which the reaming tool was used, 
900 hours, or thirty-six times as long, were necessary. In this operation 
the reamer used under the machine method was operated by hand. In 
facing the ends or heading the barrels, operation 94, the time required 
was 5 hours under machine as against 50 hours under hand methods. 
In operation 102, boiling, browning, and carding the barrels, the vat and 
carding wheels used under the machine method performed the work in 
20 hours, while under the hand method, in which the vat and wire brush 
were used, 200 hours, or ten times as long, were required.

The detailed table shows a considerable saving of time under the 
modern method in a number of operations which were performed by 
hand and with the same tools under both methods. Thus, in operations 
39 and 71, cleaning outside of barrels and putting on the rear sights, 
the ratio in each instance was 25 to 1 in favor of the modern method. 
This great difference in the time required may be due to the improved 
tools used at the later date, the factory methods employed, the great
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D um ber of barrels made at one time, the greater skill of the workmen, 
and in some cases to the difference in the work required, due to the 
manner iu which the previous operation was performed. For instance, 
in straightening the barrels after machine boring very little work was 
required, while the same operation after hand boring required a larger 
amount because the barrel was much more out of shape. This applies 
to overseeing and to other operations. A  study of the detailed table 
so tar as it relates to this unit shows a considerable number of opera
tions required under machine production which do not appear in the 
production of the handmade unit. There are 31 of these operations, 
requiring a total of 113 hours and 11 minutes. On the other hand, the 
operations of fitting the nipples and making and putting on the ribs, 
thimbles, and loops, which required 450 hours under the hand method, 
were not performed under the machine method.

Taking up the totals for this unit, as shown in the summary, it is seen 
that 9,800 hours were required to produce these barrels by hand as 
against 374 hours and 22 minutes, or about one-thirty-fourth the time, 
under the machine method. The hand unit was made in 1857 (in 
Prussia) and the machine unit in 1897. Only 2 persons were employed 
in the production of the hand unit, while 80 persons were engaged on 
the machine. The machine-made barrel is said to be more uniform 
and better in every way than that produced by hand.

R i f l e  S t o c k s  a n d  T i p s .—In the operation of forging the butt 
plates the drop hammer, punch press, and bending machine were used 
under the modern method, having replaced the hammer, anvil, etc., used 
under the primitive method. The time required was 5 hours and 30 
minutes under the machine as against 33 hours and 20 minutes, or about 
six times as long, under the hand method. The milling machine, vise, 
and files, used under the modern method in shaping and filing the butt 
plates, performed this work in 6 hours and 30 minutes, while under the 
primitive method, in which only the vise and file were used, 50 hours, or 
nearly eight times as long, were necessary. The operation o f drilling 
and countersinking the holes in the butt plates was performed with the 
drill operated by steam in 4 hours and 20 minutes, while the hand drill 
required 25 hours, or about six times as long. The punch press and the 
screw press have replaced the forge, hammer, anvil, etc., in the opera
tion of making the tip irons, and the time required for this work has 
been reduced from 16 hours and 40 minutes to 2 hours and 15 minutes, 
or about one-seventh the time required by hand. The operation of blu
ing the butt plates and tip irons was performed by hand under both 
methods, the iron box and furnace being used in each instance. The 
time required was 5 hours under the hand method and 2 hours and 30 
minutes under the machine. This difference is probably due to the 
greater number blued at one time under the machine method. The 
hand operation of finishing the stocks in oil, which was performed with 
the sponge, sandpaper, and cloth, is compared with the machine opera-
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tioii of oiling the stocks, which was accomplished by the use of a vat. 
The time required was 30 hours under the primitive method aud 10 
minutes under the modern—a ratio of 180 to 1 in favor of the modern 
method. For the same work on the tips the ratio was 120 to 1. The results 
accomplished by this operation under the two methods are evidently 
quite different. The detailed table shows several operations under the 
machine method which do not appear under the hand. Of this char
acter are the operations of conveying, polishing, fitting butt plates to 
gauges, furnishing power, watching the establishment, and putting on 
the tip irons, which required a total of 10 hours and 40 minutes.

The totals, as found in the summary, show that 1,452 hours and 30 
minutes were required under the hand method tor the completion of 
this unit as against 163 hours and 31 minutes, or about one-ninth as 
long, under the machine. The hand product was made iu 1857 and 
the machine in 1897. In the production of the hand unit 5 persons 
were employed, while 51 were engaged on the machine. The stocks 
and tips produced by machine have the advantage of being inter
changeable.

S h o t g u n s .—An examination of that part of the detailed table which 
relates to this unit shows that the guns compared differ somewhat in 
construction and finish, and that the methods employed in their manu
facture are so different that a comparison of operations is somewhat 
unsatisfactory. For this reason no attempt is made to compare many 
of the important operations. In the operations of forging the lugs, 
frames, fore-end hinge straps, loops, trigger plates, triggers, trigger 
guards, sears, sear springs, top levers, ejectors, and extension ribs, the 
forge, drop hammer, dies, punch press, annealing oven, and pickling 
vat were used under the machine method, having replaced the forge, 
anvil, hammer, and tongs used under the hand method of production. 
The best results, so far as a saving of time is concerned, are shown in 
operations 45, 46, 47, and 48, forging the lugs, in which the time 
required was 10 hours for a single operation under the primitive 
method as against the four operations aggregating 30 minutes, or 
one-twentieth as long, under the modern. The time required for the 
other operations mentioned was from four to sixteen times greater 
under the hand than under the machine method. The annealing and 
cleaning were performed by hand under both methods. The punch 
press and dies have replaced the forge, anvil, hammer, and tongs in 
the operations of forging the lock plates, hammers, and locking bolts, 
the best results being shown in the forging of the locking bolts, opera
tion 66, in which the time required was 2.8 minutes under the machine 
method as against 5 hours, or one hundred and seven times as long, 
under the hand. In forging the hammers, twenty-four times as long 
was required by hand as by machine, and in forging the lock plates 
forty-eight times as long. Operation 73, fitting the barrels to match 
together, was performed with the slabbing machine in 1 hour, while by
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the use of files under the hand method 20 hours were required for this 
work. Iu operation 106, drilling the extractor holes in the lugs, the 
three-spindle drill has replaced the hand drill, and the time necessary 
for this work has been reduced from 5 hours to 1 hour. The milling 
machine performed the work of cutting the barrels for the extractors, 
operation 114, in 1 hour, while by the use of files, chisels, cutters, etc., 
under the hand method 10 hours were required. The barrels for these 
guns were imported rough-bored and turned, but the boring operation 
numbered 129 is called “  rough-boring.” This operation was performed 
with the lathe operated by foot power under the primitive method, 
but is now done with the steam boring machine. The time required 
was 40 hours under the hand method as against 10 hours under the 
machine. The milling machine and the screw machine have replaced 
the files, drills, etc., used under the hand method in the operations of 
filing, fitting, and finishing the ejectors and filing and fitting the top 
levers. The best results are shown in the first of these two operations 
(201 to 205) in which the time required was 10 hours under the primitive 
method as against 35.5 minutes under the modern—a ratio of about 17 
to 1. In filing and fitting the top levers, operations 232 to 236, the pro
portion was about 8 to 1 in favor of the machine method. Filing and 
fitting the lock plates involved six operations, 237 to 242, under the mod
ern method, in which the milling machine, the six-spindle drill, and the 
profiling machine perform ed the work in 5 hours and 50 minutes, while 
under the primitive method, for a single operation in which files, chisels, 
drills, etc., were the tools used, 80 hours, or about fourteen times as long, 
were required. The tapping machine, used under the modern method 
in operation 243, tapping the holes in the lock plates, jierformed this 
work in 30 minutes, while by the use of the tap used under the primitive 
method 5 hours were necessary. The screw machine has replaced the 
lathe in operation 252, making the firing pins, and the time for this work 
has been reduced from 5 hours to 1 hour. In making the firing-pin stop 
screws, operations 253 and 254, the screw machine and the slotting 
machine have replaced the hammer, hies, tap, etc. The time required 
was 5 hours under the hand method as against 24 minutes under the 
machine—a ratio of about 13 to 1. In operations 274 and 368, polishing 
the iron and steel parts, the polishing wheel used under the modern 
method iierformed the work in 10 hours, while by the use of the emery 
cloth under the primitive method 350 hours, or thirty-five times as 
long, were required.

The operations of tempering the springs, which were performed by 
hand and with the same tools under both methods, show the best 
results of the modern system as compared with the primitive. In tem
pering the sear springs, operation 246, the time require^ under the 
primitive method was 5 hours as against 0.1 of a minute under the 
modern—a ratio of 3,000 to 1. In tempering the top-lever springs the 
ratio was about 188 to 1, and in tempering the mainsprings, 30 to 1.
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In a number of other operations which were performed by hand under 
both methods the time required was from two to thirteen times as long 
under the primitive method as under the modern. This great differ
ence may be due to several causes, such as improved tools used under 
the modern method, more expert workmen as a result of the change 
from the old-style method in which one man did all the work on the 
unit to the improved factory method in which a man does only one 
kind of work, the greater number produced at one time under the 
modern method, and also because in some cases more work was 
required on certain operations under the hand method by reason of the 
manner in which the previous operation was performed. A  study of 
the detailed table shows a considerable number of operations required 
under machine production which do not appear in the production of the 
hand unit. Of this character are the operations of making the cock
ing hooks, cocking levers, safety slides, balls for hinge joints, and 
indicators; engraving guns, polishing the inside of barrels, inspecting, 
keeping machinery in order, overseeing, furnishing power, watching 
the establishment, etc., which required a total of 138 hours and 29 
minutes. The operations of making the butt plates and front sights, 
which were bought for the machine unit, and the operations of making 
and fitting the bridles for the locks, which were not used on the 
machine-made gun, required a total of 30 hours under the hand 
method.

Taking up the totals for this unit, as shown in the summary, it is 
seen that 2,025 hours were required for the completion of this unit 
under the hand method, while under the machine method only 583 
hours and 50.7 minutes, or a little more than one-fourth the time, were 
necessary. The hand unit was made by 1 person in 1889, while 67 
persons were employed in 1897 in the production of the machine unit. 
The machine-made gun is better finished than that produced by hand 
and has the advantage of having all the parts made to an exact 
gauge.

FIREWORKS.

This industry is represented by the following unit:
ARTICLE PRODUCED OR W ORK ACCOMPLISHED.

Unit
Name.

Description.
num
ber. Hand. Machine.

285 Firecrackers X o. 1 giant cannon crackers......... Ho. 1 giant cannon crackers......... 30, 000

The three hand operations, cutting the paper stock, rolling and past
ing the cases, and covering the cases with colored paper, which were 
performed with the paper cutter, spindle, paste pot, and brush, are 
compared with the machine operation of coloring, pasting, cutting, and

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



254 REPORT OF THE COMMISSIONER OF LABOR.

rolling the paper into cases, which was performed with the case-making 
machine. The time required was 81 hours under the hand method as 
against 9 hours and 50 minutes, or about one-eighth the time, under 
the machine. In the operation of crimping and closing the ends of the 
cases the crimping machine has replaced the crimper used under the 
hand method. The time required was 10 hours by the modern method 
as against 20 hours by the primitive. The operation o f charging the 
crackers was performed by hand under both methods; by the use of 
the ladle and tunnel under the primitive method this work was per
formed in 20 hours, while under the modern method, in which the shut
tle was used, only 10 hours were required. The operations of conveying 
the paper stock to the machine and furnishing power, which under the 
modern method required 10 hours and 10 minutes, were not necessary 
under the primitive method.

The summary shows that 181 hours were required to produce this 
unit by the hand method, while by the machine method only 85 hours, 
or less than one-half the time, were required. The hand unit was made 
in 1889 and the machine in 1895,12 persons being employed in the pro
duction of the hand, while 8 were engaged on the machine unit. The 
machine-made cracker is said to be better finished and stronger than 
that made by hand, and is better protected from dampness.

F R U IT S  A N D  V E G E T A B L E S , C A N N E D  A N D  P R E S E R V E D .

This industry is represented by 16 units, the descriptions of which 
are as follows :

ARTICLE PRODUCED OR W ORK ACCOMPLISHED.

Unit
num
ber.

286
287

288

289

290

291

292

293

294

295

296
297
298
299

300

301

Name.
Description.

Quantity.
Hand. Machine.

Apples, canned... 
Apricots, canned .

Cherries, canned..

Corn, canned........

Corn, canned........

Peaches, canned ..

Pears, canned . . . .

Pease, canned___

Pease, canned___

Pineapples,
canned.

Prunes, dried........
Prunes, dried........
Seeding cherries.. 
Shelling pease___

Apples, 1-gallon cans...........
Apricots, 29 pounds per 

dozen cans.
Cherries, 29 pounds per 

dozen cans.
Corn, 24 pounds per dozen 

cans.
Corn, 24 pounds per dozen 

cans.
Clingstone peaches, 29 

pounds per dozen cans.
Pears, 29 pounds per dozen 

cans.
Pease, 24 pounds per dozen 

cans.
Pease, 20 pounds per dozen 

cans.
Pineapples, 24 pounds per 

dozen cans.
Sun-dried prunes..................
Sun-dried prunes...................
Seeding cherries....................
Shelling green pease.............

Apples, 1-gallon cans...........
Apricots, 29 pounds per 

dozen cans.
Cherries, 29 pounds per 

dozen cans.
Corn, 24 pounds per dozen 

cans.
Corn, 24 pounds per dozen 

cans.
Clingstone peaches, 29 

pounds per dozen cans.
Pears, 29 pounds per dozen 

cans.
Pease, 24 pounds per dozen 

cans.
Pease, 20 pounds per dozen 

cans.
Pineapples, 24 pounds per 

dozen cans.
Sun-dried prunes...................
Sun-dried prunes...................
Seeding cherries....................
Shelling green pease.............

Tomatoes, canned. 

Tomatoes, canned.

Tomatoes, 36 pounds per 
dozen cans.

Tomatoes, 28 pounds per 
dozen cans.

Tomatoes, 36 pounds per 
dozen cans.

Tomatoes, 28 pounds per 
dozen cans.

100 dozen cans 100 dozen cans

100 dozen cans

100 dozen cans

100 dozen cans

100 dozen cans

100 dozen cans

100 dozen cans

100 dozen cans

100 dozen cans

1.000 pounds1.000 pounds 20 bushels 100 bushels (in
pod)100 dozen cans 

100 dozen cans
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An examination of the detailed table shows that the methods of manu
facture employed in making these different units are practically the 
same in all establishments producing like goods, all operations reported 
for any one unit of a class being substantially duplicated in all the 
others. For this reason all the principal operations in like establish
ments are grouped for comparison. There is found, however, in the 
units for canning, which constitute the greater part of this classification, 
such a variety of machines and combinations of operations, alike in the 
main and accomplishing the same work but different in some detail of 
minor importance, that in order to properly understand and compare 
them some explanation is necessary in most cases. To take up every 
operation in which a difference in the time required for the work under 
the two methods is found would necessitate the use of more space than 
the matter would warrant. It is thought necessary, therefore, to refer 
only to those machines and appliances which show the greatest saving 
in time and those that are most representative of machine as against 
hand methods, omitting altogether those operations in which hand labor 
is employed under both methods of production and in which no material 
difference in results follows.

C a n n in g .— The first work necessary in canning is the preparation of 
the fruit or commodity to be canned. The data for this industry 
include the canning of several kinds of fruits and vegetables, and con
sequently the method of preparing them differs. Unit 286 relates to 
the canning of apples, and the first operation necessary is that of paring 
and coring, which was done by a machine in 84 hours as against 466 
hours and 40 minutes, or over five times as long, required by hand with 
knives. Apricots were sorted in unit 287 by a steam power grader in 
3 hours and 37.5 minutes, wTdle 13 hours and 53.8 minutes, or nearly 
four times as long, were required by hand. The corresponding work 
in units 288 and 289 was done by hand under both methods, and no con
siderable difference in time appears, but in unit 290, by the use of better 
appliances and methods under machine production, corn was husked, 
sorted, and the husks conveyed away in 21 hours and 54 minutes 
as against 72 hours, or over three times as long, required by hand, and 
the other operations, consisting of cutting the corn from the cobs 
and removing the silk, were done with cutting and silking machines 
in one-sixtieth of the time required by hand, the total time being 1 
hour and 12 minutes by machine as against 72 hours by hand with 
knives. The entire work of preparing the corn under the two methods 
shows a ratio of 6 to 1 in favor of the machine method. The saving by 
machine work in preparing peaches to be canned, as shown in unit 291, 
is not so great as in the other units, the time required being 35 hours 
and 40 minutes for the operations of cutting the peaches into halves 
and pitting them with pitting machines run by steam power and pitting 
spoons as against 55 hours and 35 minutes, or but little over one and 
one-half times as long, required by hand with knives. In unit 292, in
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which pears were pared by hand under both methods, 40 hours were 
required under the modern as against 7G hours and 58.3 minutes 
required under the primitive method. The most marked saving in 
time for machine over hand work in the whole industry is found in the 
work of steam power pea hullers in units 293 and 294. But 2 hours 
were required to hull the pease with the machine in unit 293, while 270 
hours were required by hand, and only 1 hour and 30 minutes were 
necessary for the machine in unit 294, while 250 hours are reported for 
the hand work, the ratios being 135 to 1 and 166§ to 1 for the respective 
units. Unit 295 shows a machine for slicing pineapples, which sliced a 
quantity sufficient for the 100 dozen cans in 57.6 minutes. This work 
required 12 hours with knives by hand. In units 300 and 301 a steam 
tomato scalder performed its work in 21.G minutes and 21.2 minutes, 
respectively, as against 2 hours and 52.8 minutes required with an iron 
pot and G hours and 40 minutes with a tank and buckets, the ratios 
being 8 to 1 in unit 300 and 19 to 1 in unit 301 in favor of the steam 
scalder.

Putting the fruit into cans is the next important operation common 
to all the units, and various kinds o f appliances and machines were used 
in this work. The machine making the best showing in filling the cans 
is found in unit 300, and is an automatic packing machine, requiring 
only 43.2 minutes to put the tomatoes in the cans, while 8 hours and
38.4 minutes, or twelve times as long, were required by the hand 
method. Unit 289 closely follows in results and shows that by the 
application of steam power in this work the cans were filled with corn 
in one-tenth the time required by hand, the figures being 1 hour and
20.4 minutes by machine as against 14 hours and 24 minutes by hand. 
These figures are approximated in the other units where modern 
machinery was used for filling cans. In unit 286, by use o f perforated 
zinc sheets, the workmen were enabled to fill the cans with apples in 27 
hours, which is a saving of nearly one-half the time necessary without 
such appliances, 53 hours and 20 minutes being reported under the 
hand method. The most improved machine herein shown, however, is 
found in unit 290, being a combination machine for cooking the corn, 
filling the cans, and capping them. An aggregate of only 1 hour and 
48 minutes was necessary to perform this work by the use of this 
machine, while 27 hours and 12 minutes were required by hand method^, 
the ratio being 15 to 1 in favor of the machine. It is claimed that this 
machine has a possible capacity of 3,000 cans per hour.

In the operation of putting the caps on the cans a saving in time was 
accomplished in machine production by the use of a capping machine, 
as compared with the time reported for soldering caps on with a solder
ing iron by hand. The ratio varies in the different units. In unit 287, 
for example, the time required by the machine was 3 hours and 25.6 
minutes as against 6 hours and 2.5 minutes by hand—a ratio of I f  to 
1—while in unit 301 the figures are 2 hours and 23 minutes for the
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machine as against 7 hours by hand, or a ratio of nearly 3 to 1 in favor 
of the machine. In several of the units the time for closing the vent 
holes in the cans under the hand method is combined with that of cap
ping. This work was done under the machine method with a tipping 
iron, which is an improvement on the ordinary soldering iron used under 
the hand method. Of the units in which the two operations are com
bined, that numbered 289 makes the best conqiarative showing in favor 
of the machine method, the figures being 2 hours and 9.6 minutes under 
the machine as against 4 hours and 48 minutes under the hand method.

The next work to be considered relates to the cooking of the fruit or 
vegetables. The order in which these operations occur varies in the 
different units. In some establishments the commodity was cooked 
before it was put into the cans, in others it was cooked after the cans 
were capped ; while in some of the units a cooking operation called “ pro
cessing” by the trade was done after the cans were entirely closed up. 
For a thorough understanding, therefore, of the different processes 
employed, as well as the order in which they occur, the detailed table 
should be consulted. A  few comparisons, however, may be made of 
the two operations which are most common to all the units, the first 
being that of heating the fruit to exhaust the air in the cans, and the 
other the cooking operation proper. The difference between the mod
ern, or machine, method and the hand method is found to be mostly in 
the application of steam power to the dumps, hoists, etc., for hand
ling the cans, and the use of steam heat for cooking in the modern 
establishments, while all the handling of the cans was done by hand 
power and the cooking done in a caldron in the more primitive estab
lishments. For exhausting the air in the cans, unit 287 makes a rep
resentative showing as to the time saved by the machine method, the 
time required being 48 minutes under the machine as against 2 hours 
and 0.8 of a minute, or nearly seven times as long, under the hand 
method. Unit 292 shows 33.6 minutes as required under the machine 
and 2 hours and 0.8 of a minute required under the hand method, 
the ratio being about 3£ to 1 in favor of the machine method, while 
the best result is reached in unit 300, in which the time required under 
the machine method was 21.6 minutes as against 2 hours and 52.8 
minutes, or eight times as long, required under the hand method. For 
the operations in which the cooking proper is done the time required 
also differs considerably in the units, being controlled largely by the 
amount of cooking necessary for the different commodities. Thus, unit 
287 shows that apricots were cooked only 36 minutes under the machine, 
while 4 hours and 1.6 minutes were necessary to cook them under the 
hand method. Unit 289, in which 43.2 minutes were necessary to cook 
corn by the machine as against 4 hours and 48 minutes required under 
the hand method, does not show such good results. A  still poorer 
showing for the machine, as compared with the hand method in cooking, 
is found in unit 301 (tomatoes), the figures being 2 hours and 21,2 
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minutes under the machine method as against 4 hours required under 
the hand, or but a little over one and one half times as long under 
the hand method. In unit 286 the operation of filling the cans with 
sirup is included in the time given for cooking the apples, and the 
aggregate time reported is 3 hours under the machine method and 13 
hours and 20 minutes under the hand, or over four times as long under 
the hand as under the machine method. The least time reported for 
this operation is found in unit 293, in which the cooking was limited to 
that necessary to simply blanch the pease. This required but 15 min
utes under the machine method and 3 hours and 36 minutes, or more 
than fourteen times as long, under the hand.

A  machine for labeling cans, as shown in units 294 and 301, accom
plished this work in 30 minutes in each unit as against 3 hours required 
by hand. These machines are so constructed that the cans roll down 
an inclined plane by the force of gravity, picking up the prepared 
labels, which are in this manner securely pasted on them.

Much difference is noticeable in the time chargeable for overseeing 
the work, the greatest saving in time for the machine product as com
pared with the hand being found in units 291 and 292, in which 30 
minutes were required for the machine unit as against 14 hours and 30 
minutes, or twenty-nine times as long, for the hand unit. In unit 286, 
on the other hand, 3 hours were reported for overseeing in the machine 
establishment, while 6 hours and 40 minutes, or a trifle over twice as 
long, were reported for the hand product, the time chargeable being 
governed by the methods in vogue in the individual establishment and 
the quantity produced in a given time.

In addition to the operations previously mentioned, others are found 
which show a considerable saving in time under the machine method, 
although they are not common to all the units. Of this class only those 
which show the most marked contrast in time will be taken up. In the 
operation of making the sirup for pouring over the fruit the process 
differs under the two methods, a vat heated by steam being used for 
this work under the machine method and an ordinary kettle under the 
hand method. The time necessary under the machine method in units 
287 and 288 was 14.5 minutes, while under the hand method 1 hour and 
27 minutes, or six times as long, were required. In units 291 and 292 
only 12 minutes were required by the steam vat as against 1 hour and
12.5 minutes required by the old method of making the sirup in a 
kettle, showing in these units also that but about one-sixth of the time 
required by the old method was necessary by the improved process. In 
units 287, 288, 291, and 292 a machine is reported for filling the cans 
with sirup, and the time required for this work was reduced to about 
one-halt that required by the use of a bucket and dipper under the 
hand method. Of the same nature is an appliance, called a pickling 
box, in unit 289, by which the pickle for the corn was put in the cans in
43.2 minutes as against 4 hours and 48 minutes, or nearly seven times
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as long, required under the hand method by the use of a dipper. A  
saving in time is shown in unit 301 in the operation of wiping the tops 
of the cans by a machine as compared with the hand method of wiping 
them with a sponge, the figures being 28.6 minutes for the machine and 
1 hour and 10 minutes, or about two and one-half times as long, required 
by hand. Machinery for conveying the material, cans, etc., does much 
toward reducing the time required under the modern method, and is 
employed more or less in all of the units. Comparisons can not be made 
for each unit, but attention is called to units 293 and 300, in which a 
representative comparison between the machine and the hand methods 
of conveying is shown. In the first unit named, which shows the 
greatest saving of time, 30 minutes were required for conveying pease 
to the separator in the machine establishment, while 10 hours and 48 min
utes, or more than twenty-one times as long, were required by hand. 
In unit 300 the operation of conveying the cans to a cooling vat and 
cooling them required 43.2 minutes under the machine method as 
against 2 hours and 52.8 minutes, or four times as long, required for the 
same work under the hand method. Other units show similar results.

A  study of the detailed table shows a time charge for overseeing, 
inspecting, and other operations incidental to machine establishments 
which does not appear in the data for the hand product. This varies 
considerably in the different units, the time for work of this nature 
being governed principally by the size of the plant. Besides those 
operations under the machine method which are classed as incidental, 
are noticed a few others which do not appear under the hand method. 
These, however, do not make any considerable difference in the totals, 
the greatest time reported in any of the units for such operations being 
1 hour for weighing cans in unit 293.

Taking up the totals for these units, as shown in the summary, it is 
seen that the best results, so far as a saving in time is concerned, are 
found in units 293 and 294. In the first of these a total o f 21 hours 
and 45 minutes was required under the machine method as against 
355 hours and 48 minutes under the hand method—a ratio of about 16 
to 1 in favor of the machine method—while in unit 294, 22 hours and
55.6 minutes were required under the machine method as against 297 
hours and 42.5 minutes under the hand, or a ratio of about 13 to 1 in 
favor of the machine method. These results are made possible by the 
use of the pea liuller jweviously mentioned. In unit 290, for canning 
corn, 35 hours and 58.2 minutes were reported as required under the 
machine method as against 192 hours, or more than five times as long, 
under the hand, a combination cooker, filler, and capper contributing 
much toward this result. The least saving in time is found in unit 291, 
relating to the canning of peaches, the time required being 198 hours 
and 58.2 minutes under the machine as against 254 hours and 7.2 min
utes under the hand method. The small difference in time in this case 
is due to the fact that much of the work was done by hand, and required
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tlie same time under both methods. The hand units were made during 
the years from 1865 to 1876, inclusive, while the machine units were 
produced during the years from 1891 to 1896, inclusive. The number 
of persons engaged on the different units ranged from 17 to 120 on the 
hand units and from 53 to 326 on the machine units. The quality of 
the goods turned out was the same, except that in a few instances it is 
claimed that by the machine method the fruit was more evenly cooked.

D r y i n g  P r u n e s .—Taking up the detailed table for units 296 and 
297, which relate to sun-dried prunes, it is noticed that all operations 
are practically the same in the two units. The first operation in unit 
296 affording a comparison between the two methods is that of cutting 
the skins of the prunes with lye and washing them. A  dipping machine 
run by steam power performed this work under the machine method in
12.5 minutes, while 6 hours and 15 minutes, or thirty times as long, were 
required under the hand method by the use of kettles, buckets, and 
tubs. The spreading of the prunes on trays to dry required 50 minutes 
under the machine method with a special machine for that purpose, 
while 1 hour and 15 minutes were necessary to do the same work by 
hand. A  single machine in unit 297 did the work included in both the 
above-mentioned operations and in addition sorted the prunes. This 
work required 1 hour and 18 minutes under the machine method, while 
9 hours and 12 minutes were required under the hand method for cut
ting the skins, washing the prunes, and spreading them on trays, not 
including the sorting, which was not done under the hand method. 
Washing prunes and softening them in boiling water after they are 
dried required but 50 minutes with a machine for dipping them into 
the water in unit 296, while 5 hours, or six times as long, were neces
sary by hand. In unit 297 a dipping and sorting machine washed, 
softened, and sorted the prunes in 1 hour and 12 minutes as against 3 
hours and 15 minutes for the washing and softening alone on the hand 
unit. The time chargeable to overseeing in the machine units was 
5 minutes in unit 296 and 1.8 minutes in unit 297 as against 1 hour 
and 15 minutes for each of the hand units. The time for furnishing 
power was very small, being 5 minutes for unit 296 and 1.8 minutes for 
unit 297.

The totals for these units show that the better result for the machine 
method as compared with the hand is found in unit 297, the total time 
required under the machine method in this unit being 11 hours and 
12 minutes, while under the hand method 30 hours and 30 minutes, or 
more tliau twice as long, were required. The figures given for unit 296 
are 16 hours and 17.5 minutes under the machine method as against 31 
hours and 59 minutes under the hand. The machine unit in each case 
was made in 1896, while hand unit 296 was produced in 1887 and hand 
unit 297 in 1886. The number of persons engaged in producing machine 
unit 296 was 76, and unit 297, 35, while 16 persons produced hand unit 
296 and 15 persons hand unit 297. The prunes dried by the modern 
method are said to be cleaner than those dried by the older process.
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S e e d i n g  C h e r r i e s .—The data for this work are found in unit 298. 
Seeding is represented in the machine unit as being done with a seeder 
run by steam power requiring the services o f 3 adult males, who con
sumed an aggregate time of 1 hour to seed 20 bushels of cherries. 
The data for the hand unit show that 90 females between the ages of 
15 and 50 years required an aggregate of 30 hours to do the work by 
the use of tin tubes. In addition to the 1 hour reported for the actual 
work of seeding the cherries in the machine unit, 10 minutes for furnish
ing power were necessary, which makes the total time under the machine 
method 1 hour and 10 minutes, with 5 persons engaged, as against 
an aggregate of 30 hours, with 90 persons employed, under the hand 
method. The hand work was done in 18G5 and the machine work in 
1893.

S h e l l i n g  P e a s e .—Unit 299 presents a comparison between the old 
method of shelling green pease by hand and the modern method of 
shelling them with a pea slieller run by steam power. A  most remark
able contrast is shown here, the time required for shelling 100 bushels 
(in pod) with the machine slieller being 1 hour and 40 minutes as 
against 175 hours required by hand, using no tools. It is thus seen 
that 105 times as long were required under the hand method as under 
the machine. The two operations of conveying the pods away and 
cleaning the pease required 1 hour and 40 minutes each under the 
machine method and 5 hours each under the hand. These last two 
operations were done by hand under both methods, the difference in favor 
of the machine unit being due mainly to the better organization of the 
workmen and the advantage of handling the pease in larger quantities 
in machine establishments. The time chargeable to overseeing is in 
the ratio of 30 to 1 in favor of the machine method, 5 minutes being 
required under the machine method and 2 hours and 30 minutes under 
the hand. Five minutes are also charged to the machine unit for 
furnishing power, with no corresponding charge against the hand unit.

The totals show 5 hours and 10 minutes required for producing the 
machine unit as against 187 hours and 30 minutes for the hand work— 
a ratio of 30 to 1 in favor of the machine method. The number of per
sons employed on the hand unit was 38, the most of whom were females, 
while the total number of persons engaged on the machine unit was 5, 
all being males. The hand work was done in 1882 and the machine 
work in 1897.
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FURNISHING GOODS, MEN’S.

This industry is represented by 11 units, the descriptions being as 
follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

302 Collars........ Turn-down collars, linen tops, 
cotton hands, unlaundered.

Turn-down collars, linen tops, 
cotton bands, unlaundored.

100 dozen

303 Collars........ Turn-down collars, linen tops, 
cotton bands, unlaundered.

Turn-down collars, linen tops, 
cotton bands, unlaundeved.

100 dozen

304 Handker
chiefs.

Fine cotton handkerchiefs, 19J 
inches square, 1-inch hems.

Fine cotton handkerchiefs, 19.V 
inches square, 1-inch hems.

100 dozen

305 Handker
chiefs.

Fine cotton handkerchiefs, 191 
inches square, 1-inch hems.

Fine cotton handkerchiefs, 19J 
inches square, 1-inch hems.

100 dozen

306 Neckties___ Folded silk neckties, 1 inch wide, 
35 inches Iona;.

Folded silk neckties, 1 inch wide, 
35 inches long.

50 dozen

307 Neckties___ Folded silk neckties, 1 inch wide, 
35 inches long.

Folded silk neckties, 1 inch wide, 
35 inches long.

50 dozen

308 Neckties___ Four-in-hand satin neckties, 2J 
inches wide, 44 inches long.

Four-in-hand satin neckties, 2J 
inches wide, 44 inches long.

50 dozen

309 Shirts......... Blue print shirts, with yokes and 
collars, 1 pocket each.

Blue print shirts, with yokes and 
collars, 1 pocket each.

12 dozen

310 Shirts . . . . . . Blue print shirts, with yokes and 
collars, 1 pocket each.

Sateen negligee shirts, with bands 
and collars, 2 pockets each.

Blue print shirts, with yokes and 
collars, 1 pocket each .

12 dozen

311 Shirts......... Sateen negligee shirts, with bands, 
collars, and patent sleeves, 2 
pockets each.

12 dozen

312 Shirts......... White muslin shirts, plaited linen 
bosoms, linen-covered collars 
and cuffs attached, unlaundered.

White muslin shirts, plaited linen 
bosoms, linen-covered collars 
and cuff's attached,unlaundered.

12 dozen

An examination of that part of the detailed table which relates to 
this industry shows that a great saving in time has been made possible 
by the sewing machine, and that this saving is relatively about the 
same as has been observed in the clothing industry, and, as will here
after be seen, in other industries in which the sewing machine is the 
principal factor in machine production.

C o l l a r s .—There are two presentations for turn-down collars, namely, 
units 302 and 303. Practically no difference exists between the two 
units as regards the method of production or the appliances used, and 
for this reason they are considered together. The cutting out was done 
in two operations under the modern method, the bands being cut out first 
and then the bodies of the collars. Under the primitive method this 
is all included in one operation. In this work steam cutting machines 
have taken the place of knives, except as to the cutting out of bodies, 
in which knives were still used for part of the work in unit 302 and for 
the entire work in unit 303. Under the modern method this work 
required 11 hours and 26 minutes for unit 302 and 15 hours and 42.2 
minutes for unit 303 as against 16 hours and 40 minutes for hand work 
in both units. The sewing and stitching were done at four operations, 
namely, running tops, stitching tops, sewing bands on tops, and stitch
ing bands, but for convenience these operations are considered together. 
Under the modern method of production sewing machines run by steam 
have superseded the needle and thimble. In the modern establish
ments all the necessary sewing and stitching on 100 dozen collars was
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accomplished in 75 hours and 10 minutes in unit 302 and 77 hours and 
52 minutes in unit 303, while this work by hand required 933 hours and 
20 minutes for unit 302 and 916 hours and 40 minutes for unit 303. The 
best results for this work are shown in unit 302, where the ratio ot 
time saved is more than 12 to 1 in favor ot the machine method; and 
almost as great a saving is shown in unit 303. Under the hand method 
by far the greatest time was consumed in stitching tops, which in unit 
302 required 600 hours and in unit 303, 025 hours, while with the sewing 
machines this part of the work was performed in 10 hours on unit 
302 and 11 hours and 46 minutes on unit 303. In other words, in unit 
302 it required sixty times as long to accomplish the work by hand as 
by machine, while in unit 303 it required fifty-three times as long. The 
neat appearance of the collars depends more upon this operation than 
perhaps any other, and in the hand work it required much tedious care, 
while the sewing machines did this work with the same facility with 
which they did any other part of the stitching. For cutting button
holes the buttonhole-cutting machine, operated by foot power, has super
seded chisels, mallets, and blocks. Under the modern method the 
buttonholes were cut in 4 hours in unit 302 and in 4 hours and 30 min
utes in unit 303 as against 25 hours required by hand in each c a s e -  
ratios of about 0 to 1 in favor of the machine. The modern buttonhole 
machines run by steam worked these buttonholes in 22 hours and 43 
minutes on unit 302 and in 22 hours and 12 minutes on unit 303, while 
a woman with a needle required 250 hours on unit 302 and 225 hours 
on unit 303—ratios of 11 to 1 and 10 to 1, respectively, in favor of the 
machine method.

The detailed table shows a considerable number of operations required 
under machine production that are not found in production by hand. 
Among these may be mentioned stamping, overseeing the various opera
tions, general work by errand boys and girls, etc. These extra opera
tions in unit 302 required 20 hours and 0.0 minutes and in unit 303, 10 
hours and 32 minutes.

The cutting was done by males under both methods and the exam
ining under the primitive method was also done by males. Under the 
modern method a number of girls were employed, and in most cases 
they worked side by side with women, thus indicating that in the 
machine work on these units they are as efficient as women.

Taking up tlie totals, as shown in the summary, very little difference 
is seen between the two units, the ratios of time in each being about 
7 to 1 in favor of the machine method. In unit 302 the total time 
for machine production was 191 hours and 43.0 minutes and for 303,192 
hours and 58.2 minutes as against 1,350 hours and 1,291 hours and 40 
minutes, respectively, for hand work. The hand work in each case was 
done in 1855 and the machine work in 1895. Only 2 persons were 
employed on each of the hand units, while 121 persons were engaged 
in the production of unit 302 and 115 in that of unit 303.
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H a n d k e r c h i e f s .—This branch of the industry is represented by 
units 304 and 305 and, as in the preceding units, on account of similarity 
of methods they are considered together.

After the cloth has been cut and torn into proper sizes for handker
chiefs the next operation is that of folding and hemstitching the edges. 
This operation required by far the longest time of any necessary to the 
production of this article. With a hemstitching machine 71 hours and 
2G minutes were required on unit 304 and 02 hours and 30 minutes on 
unit 305 as against 425 hours on unit 304 by hand with vises, metal 
strips, scrapers, and needles, and 358 hours and 20 minutes on unit 305 
with the same appliances, or about six times as long by hand as by 
machine in each instance.

The only other operation which seems to call for special considera
tion is that of ironing. In this work ironing machines have supplanted 
the flatiron, and by their use 100 dozen handkerchiefs were ironed in 
10 hours in both units, while the hand work required 4G hours and 40 
minutes on unit 304 and 62 hours and 13.4 minutes on unit 305, nearly 
five times as long being required by hand as by machine in unit 304, 
and more than six times as long in unit 305. In the hand establish
ment the handkerchiefs were washed before ironing, while in the mod
ern establishment they were only dampened. The washing required 
from five to nine times as long as the dampening.

Most of the other operations are common to both methods and were 
performed by hand. Whatever differences in time are found in these 
operations may usually be accounted for by a difference in the skill of 
the employee.

The total time necessary for the production of these units under the 
modern method was 98 hours and 28 minutes for unit 304 and 88 hours 
and 42 minutes for 305, while the hand work required 488 hours and 33 
minutes and 438 hours and 54 minutes, fespectively, the ratio in each 
unit being about 5 to 1 in favor of the machine method. Under both 
the hand and the machine method in each case the work was done in 
1895. The hand work was done in Ireland, and 23G persons were 
employed in each unit. The production under the modern method was 
accomplished in unit 304 by G8 persons and on unit 305,- G7 persons 
were employed.

N e c k t i e s .—Units 30G and 307 represent, the production of folded 
silk neckties, and show no great saving in time as between the hand 
and machine methods. The only machine used was a folding machine 
run by foot power. This machine folded and pressed 50 dozen ties in 
2 hours and 15 minutes in both units, while the work by hand with a 
zinc or pasteboard strip and flatiron required 8 hours in each case.

In the production of four-in-hand ties, unit 308, a sewing machine 
under the modern method accomplished the stitching of the edges in 
25 hours, while hand operators with needles and thimbles required an 
aggregate of 99 hours and 20 minutes. This is considerably below the
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proportion between the sewing machine and hand work as heretofore 
shown in this industry, but in this instance the machine was run by 
foot power and in the others by steam or electricity. In the production 
of this unit there is found the operation of “ turning” on machine work, 
which does not appear on hand work. This operation required 20 
hours and 50 minutes.

The total time shown in the summary as required for the production 
of these units by the modern method is 28 hours and 30 minutes for 
unit 306, 26 hours and 40 minutes for unit 307, and 87 hours for unit 
308 as against 36 hours by the hand method for unit 306, 30 hours and 
25 minutes for unit 307, and 141 hours and 30 minutes for unit 308. Both 
the hand and machine work in each case was done in 1895. On these 
units (306, 307, and 308) there were engaged under the hand method 5, 
4, and 21 persons, respectively, while under the machine method 15, 8, 
and 13 persons, respectively, were employed.

S h i r t s .—The production of shirts is represented by four units, 
309, 310, 311, and 312. The methods of manufacture for units 309, 310, 
and 311 are almost identical, and they are therefore considered 
together. While the cutting out was done by hand under both 
methods, yet the use of slot knives or chop knives in the modern estab
lishment enabled the cutters to accomplish the work in from one-eiglith 
to one-fifth the time required with shears under the more primitive 
method. The sewing, or what is designated in unit 311 as “ making 
the shirts,” is shown in unit 309 in two operations and in 310 in four 
operations. For convenience these operations are combined and con
sidered as one. The sewing machine, run either by steam or electricity, 
has taken the place of needles and thimbles in this operation. Under 
the modern method this work was done on unit 309 in 58 hours and 30 
minutes as against 624 hours, or more than ten times as long, by hand; 
in unit 310 the time was 86 hours and 10 minutes as against 612 hours, 
or about seven times as long, and in unit 311, 114 hours were required 
by machine as against 1,008 hours by hand—a ratio of about 9 to 1 in 
favor of the machine method.

The buttonholes in the modern establishment were made—that is, 
cut out and worked—with a buttonhole machine, while by the primitive 
method they were cut with scissors and worked by hand with needles. 
The time required for the machines to do this work was 3 hours and 36 
minutes for unit 309, 3 hours and 46.3 minutes for unit 310, and 6 hours 
and 45 minutes for unit 311, while the time shown for the hand work 
on the respective units was 48, 60, and 72 hours, respectively, or from 
about eleven to sixteen times as long.

Under the modern method of production the buttons were sewed on 
with a button-sewing machine and required 4 hours and 36 minutes for 
unit 309 and 6 hours and 51.4 minutes for unit 310 as against 12 hours 
for each of these units by hand. This operation in unit 311 was per
formed by hand under both methods, and more buttons were put on

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



266 REPORT OF THE COMMISSIONER OF LABOR.

the modern product. [Notwithstanding' these differences there is still 
shown a difference in time considerably in excess of the ratio found in 
the other two units, 36 hours being required under the primitive 
method as against 11 hours and 15 minutes under the modern.

The ironing, or pressing, was done by hand under both methods, but 
a much better showing is made under the modern method. This is 
perhaps owing to the more-skilled workmen (this work having been 
done by women under the hand method) and to better equipment as to 
appliances for heating irons under the modern method.

Unit 312 is for the production of white muslin plaited-bosom shirt« 
with collars and cuffs attached. In the modern establishment the 
cutting was done with knives and steam cutting presses and required 
3 hours and 8.8 minutes, while the hand work with shears required 78 
hours, or more than twenty-four times as long. The sewing machine, 
as in the previous units, has superseded needles and thimbles in vari
ous sewing and stitching operations. Under the modern method there 
were ten such operations, requiring a total of 113 hours and 16.3 
minutes, while in the hand establishment there were nine operations, 
requiring a total time of 1,165 hours, or over eight times as long. A  
close examination into these operations shows that those of stitching 
tops of collars and stitching cuffs required a much greater proportion of 
time for hand work than did any others. For example, the stitching 
of cuffs required sixty-seven times as long by hand as it did with the 
machine. This, as has been noticed under the head of u Collars,” is 
because of the unusual care given to this kind of work by the hand 
operator in order to attain a neat appearance, whereas the machine 
does its work as neatly when run rapidly as when running at a slower 
rate of speed. Under the modern method the bosoms were plaited with 
a hand plaiting machine in 3 hours, while under the primitive method 
this work was done with strips of tin and required 38 hours—nearly 
thirteen times as long. The buttonholes for 12 dozen shirts were 
worked by a sewing machine in 9 hours and 13.8 minutes as against 
120 hours with a needle, the ratio in this case being also about 13 to 1 
in favor of the modern method.

The various other operations common to both methods show such dif
ferences in time as might be expected from the better facilities and 
the better classification of labor in a modern factory. There are found 
a number of operations under the modern method of production that 
do not appear in the primitive method. Among these are inspecting, 
stamping, general work, errands about the factory, overseeing, etc. 
These extra operations required a total time of 12 hours and 13.1 min
utes.

In the production of handmade shirts a woman did all the work on 
each unit, but in the modern factories there were found some men and 
boys and a number of girls.

Taking up the totals for making shirts, as shown in the summary, the
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best results are shown in units 309 and 312. Under the modern method 
the total time required for the production was 83 hours and 24 minutes 
in unit 309 and 120 hours and 14.1 minutes in unit 310 as against 720 
hours by hand in both instances—ratios ot 9 to 1 and 0 to 1, respect
ively, in favor of the machine method. In unit 311 the time was 168 
hours and 15.2 minutes with the machine as against 1,176 hours, or 
seven times as long, by hand, and in unit 312 the time required was 
188 hours and 12.4 minutes as against 1,439 hours, or eight times as 
long. The machine-made unit in each case was made in 1895, while 
the hand work was performed on unit 309 in 1870, on units 310 and 
311 in 1894, and on unit 312 in 1853. Fourteen persons worked on 
the modern unit 309, 22 worked on 310, 38 on 311, and 230 produced 
312, while only 1 person worked on each of the primitive units.

So far as the durability and finish of the units appearing under this 
industry are concerned, it is claimed that for the coarser articles the 
hand work is more durable, and in most cases that the machine-made 
goods are better in style and finish, except in handkerchiefs. In this 
branch of the industry the hand hemstitching is said to be neater than 
the machine work.

FURNITURE.

This industry is represented by 39 units, the descriptions being as
follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

313 Bedsteads .. Ash bedsteads, 6 feet high, 4 feet 
6 inches wide, turned posts.

Ash bedsteads, 6 feet high, 4 feet 
6 inches wide, square posts.

12

314 Bedsteads .. Hard-wood bedsteads, 4 feet 7 
inches high, 4 feet 6 inches 
wide, headboards and footboards 
paneled and carved.

Hard-wood bedsteads, 4 feet 7 
inches high, 4 feet 6 inches 
wide, headboards andfootboards 
paneled and embossed.

12

315 Bedsteads Hard-wood bedsteads, 4 feet 8 
inches high, 4feet 6 inches wide, 
headboards paneled and carved,

Hard-wood bedsteads, 4 feet 8 
inches high, 4 feet 6 inches wide, 
headboards paneled and carved, 
rosette ornaments.

12

316 Bookcases .- Oak library bookcases, 3 feet 7 
inches x 5 feet 6 inches.

Antique quartered-oak library 
bookcases, 3 feet 7 inches x 5 
feet 6 inches.

12

317 Bookcases .. Open oak bookcases, 2 feet 6 
inches x 5 feet.

Open oak bookcases, 3x5 feet......... 12

318 Bottoming Bottoming cane-seat chairs........... Bottoming cane-seat chairs........... 12

319
chairs.

Plain 4-drawer pine bureaus......... Plain 4-drawer pine bureaus........ 12
320 Bureaus----- Plain 4-drawer walnut bureaus, Plain 4-drawer oak bureaus, 16x42 

inches, walnut finish.
12

321 Chair frames Cherry Queen Anne chair frames, 
seats 21x20 inches.

Cherry Queen Anne chair frames, 
seat's 21x20 inches.

12

322 Chair frames Mahogany dining-chair frames, Mahogany dining-chair frames, 
seats 19x17 inches.

12

323 Chairs......... Common maple chairs, plain 
backs, pine seats.

Common maple chairs, plain 
backs, pine seats.

12

324 Splint-bottom cottage chairs......... Splint-bottom cottage chairs......... 12
325 | Chairs......... Cane-seat oak dining chairs, gloss 

finish, seats 16Jxl5J inches.
Cane-seat oak dining chairs, gloss 

finish, seats 16|xl5J inches.
12

320 Chairs......... Cane-seat maple chairs, Grecian 
pattern.

Cane-seat maple chairs, Grecian 
pattern.

12

327 Cane-seat rattan chairs................... Cane-seat rattan chairs................... 12
328 I Clotlies- 

1 horses.
Pine clotheshorses, 3x4 feet........... Pine clotheshorses, 3x4 feet. 12
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ARTICLE PRODUCED OR WORK ACCOMPLISHED—Concluded.

Unit
Name.

Description.

ber. Hand. Machine.

329 Combination 
desks and 
bookcases.

Oak combination desks and book
cases, 28x54 inches, 12 inches 
deep, carved lids and top rails, 
gloss finish.

Oak combination desks and book
cases, 28x54 inches, 12 inches 
deep, embossed lids and top 
rails, gloss finish.

330 D esks......... 8-drawer oak flat-top desks, 28x48 
inches, 30 inches high.

8-drawer oak flat-top desks, 28x48 
inches, 30 inches high.

331 D esks......... 9-drawer walnut flat-top desks, 
27x48 inches, 30 inches high.

9-drawer walnut fiat-top desks, 
30x50 inches, 30J inches high.

332 D esks......... Ladies’ oak desks, 26x42 inches, 
14 inches deep.

Ladies’ oak desks, 26x42 inches, 
14 inches deep.

333 Desks......... 3-drawer walnut standing desks, 
30x72 inches, 44 inches high.

3-drawer walnut standing desks, 
30x72 inches, 44 inches high. 

Cherry Queen Anne divan frames, 
24x42 inches, carved backs and 
front rails.

334 Divan frames Cherry Queen Anne divan frames, 
24x42 inches, carved backs and 
front rails.

335 Easels......... Bamboo easels, 5 feet high, 18 
inches wide at bottom.

Bamboo easels, 5 feet high, 18 
inches wide at bottom.

336 Embossing 
chair ma
terial.

Embossing material for chair 
backs.

Embossing material for chair 
backs.

337 Lounges----- Oak frame, round end, plush-cov
ered lounges, 69x23 inches, an
tique finish.

Oak frame, round end, plush-cov
ered lounges, 69x23 inches, an
tique finish.

338 Music stands Bamboo music stands, 24x36 
inches, wooden trimmings.

Bamboo music stands, 22x37 
inches, wooden trimmings.

339 Planing 
chair ma
terial. .

Planing hard-wood chair material- Planing hard-wood chair material.

340 Rockers___ Box-seat upholstered oak rockers. Box-seat upholstered oak rockers.
341 Rockers___ Ladies’ double cane-seatoak rock

ers, gloss finish, seats 15x17 
inches.

Ladies’ double cane-seat oak rock
ers, gloss finish, seats 15x17 
inches.

342 Rockers___ Maple rockers, cane seats and 
backs.

Maple rockers, cane seats and 
backs.

343 Sideboards . Antique quartered-oak sideboard, 
7x8 feet, 2 cupboards, 5 drawers, 
5 shelves.

Antique quartered-oak sideboard, 
7x8 feet, 2 cupboards, 5 drawers, 
5 shelves.

344 Smoothing 
chair ma
terial.

Smoothing hard-wood chair mate
rial.

Smoothing hard-wood chair mate
rial.

345 Tables......... Oak dining tables, 6x4 feet, 5 
leaves, carved feet, round ends.

Oak dining tables, 6x4 feet, 5 
leaves, carved feet, round ends.346 Tables......... Walnut dining tables, 6 feet x 3 

feet 4 inches, 3 leaves.
Walnut dining tables, 6 feet x 3 

feet 4 inches, 3 leaves.
347 Tables......... Poplar kitchen tables, 36x48 

inches, square legs.
Basswood kitchen tables, 24x40 

inches, turned legs.
348 Tables......... Octagon bamboo tables, tops 22x22 

inches, Japanese matting on 
tops and center pieces.

Octagon bamboo tables, tops 22x22 
inches, Japanese matting on 
tops and center pieces.349 Tables......... Oak parlor tables, tops 26x26 

inches, carved rails, curved legs, 
1 shelf.

Oak parlor tables, tops 26x26 
inches, carved rails, curved legs, 
1 shelf.

350 Washstands Oak washstands, 18x32 inches, 2 
doors, 2 drawers, natural-wood 
finish.

Oak washstands, 18x32 inches, 2 
doors, 2 drawers, natural-wood 
finish.

351 Washstands Pine stationary washstands, 20x30 
inches, 1 door, 3 drawers, rough

Pine stationary washstands, 20x30 
inches, 1 door, 3 drawers, rough

finish. finish.

Quantity.

12

12

12

12

12

12

12

960 run
ning ft.

12

12

1,200 run
ning ft.

12
12

12

1

240 sq.ft.

12

12

12

12

12

12

6

Owing' to tlie large number of different articles represented under this 
classification, the various methods and machines used for similar work, 
and the instances in which a difference exists between the hand and 
machine products, only those operations presenting reasonably clear 
comparisons between the two methods of manufacture are here con
sidered, together with such explanations as are necessary for an under
standing of the figures shown in the detailed table. When it is 
remembered that the prevailing styles of furniture made at the dates 
of production of most of the hand units have been substituted by 
others, it will be seen how difficult it has been to procure data for units
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exactly alike under tlie two methods. A  number of operations under 
tlie modern method of production were performed either wholly or in 
part by boys, whereas under the primitive method all labor was per
formed by adults. Machinery has revolutionized the woodworking 
industry, not only in the manner of manufacture, but also in making 
use of all material and practically dispensing with waste, scrap lum
ber which was formerly thought useless being now glued together 
and utilized. The presentations for this industry have great value in 
showing the wonderful cheapening of articles that are necessary to the 
comfort and convenience of every household. In general it may be 
said that the machine product is superior to the handmade, but it is 
claimed in several instances that the latter is of greater durability.

B e d s t e a d s .— The first three units under the classification of furni
ture represent the manufacture of bedsteads. The order and proc
esses employed in the different establishments are such that very few 
comparisons of separate operations can be made. In unit 313 the 
machinery used in the modern establishment was run by water power. 
Cutting the lumber into sizes with circular saws required 12 hours 
and 34 minutes under the modern method, while with handsaws this 
work required 132 hours, or more than ten times as long. Planing, 
grooving, and squaring stock with a planing and grooving machine 
and saw required 4 hours and 15.4 minutes as against 00 hours with 
hand planes, square, saw, etc. Grooving posts with a grooving saw 
required 1 hour and 12 minutes, while cutting mortises in posts, which 
corresponds with the grooving, required 40 hours with hand tools, or 
more than thirty-three times as long. The remaining operations do 
not afford satisfactory comparisons. There are found under each 
method some operations which do not appear under the other, the 
most notable being that o f turning the posts under the hand method, 
which required 120 hours. Beference to the summary shows that it 
required G4 hours and 30.3 minutes to complete 12 bedsteads under the 
modern method as against 462 hours under the primitive. The hand 
work was done by 2 persons in 1856, while 15 persons were engaged on 
the modern unit in 1897.

In unit 314 cutting the stock into sizes with steam saws required 4 
hours and 48 minutes as against 132 hours, or twenty-seven and one- 
half times as long, with handsaws. Planing the surface of the stock 
with steam planing machines required 3 hours as against 120 hours, or 
forty times as long, by hand; and smoothing the edges of the stock 
with machines required 1 hour and 45.6 minutes as against 30 hours 
with hand planes and files. Making ornaments, called in the tabula
tion cutting irregular shapes, required 33.6 minutes by machinery as 
against 12 hours, or more than twenty times as long, by hand; the 
same time (12 hours) was also necessary in each of the operations of 
carving thepanels and smoothing the bedsteads under the hand method, 
whereas by machinery the panels were embossed in 48 minutes, which
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is one-fifteenth of the time required for carving them by hand, while but 
1 hour and 36 minutes were necessary for smoothing the pieces before 
being put together. Cutting tenons and grooves for tenons with ten
oning and grooving machines required 1 hour and 16.8 minutes, while 
the corresponding work done by hand with a saw, chisel, plane, etc., 
required 60 hours. The total time shown in the summary for the pro
duction of this unit under the modern method was 41 hours and 6.4 
minutes as against 571 hours by hand—a ratio of nearly 14 to 1 in favor 
of the modern method. The handwork was done by 5 persons in 1866, 
while 52 imrsons were employed on the machine unit in 1897.

In unit 315 the comparative results are not so favorable to the mod
ern method as in the two previous units, the total time shown in the 
summary for the machine production being 43 hours and 18 minutes as 
against 246 hours for the hand work. The hand unit was made in 1860 
by 2 persons, while 55 persons produced the modern unit in 1895.

B o o k c a s e s .—'This branch of the furniture industry is represented 
by units 316 and 317, the former of which is for library bookcases and 
the latter for open bookcases. Taking up unit 316, it is seen from the 
description that the machine product was made of quartered oak, which 
as a rule requires more care in working. On that account, as well as 
other differences in style and finish, some of the operations can not be 
satisfactorily compared, and only the following have been selected for 
consideration here: The first operations noticed are cutting the lumber 
into lengths, and cutting it into sizes, for each of which the figures 
given are 2 hours and 6 minutes with steam saws and 24 hours with 
handsaws, showing a requirement of nearly twelve times as long for the 
hand work as for the machine. Planing and jointing the lumber 
required but 9 hours and 44.4 minutes with planing machines as against 
120 hours by hand. The boring operations, which were common to both, 
required 1 hour and 55.2 minutes with the boring machine as against 
36 hours, or more than eighteen times as long, with a brace and bit. 
Making the scroll work with a steam jig  saw required 1 hour and 52.8 
minutes as against 48 hours, or more than twenty-five times as long, 
with a hand scroll saw. A  carving machine carved the rails for doors 
in 4 hours and 44.4 minutes, while it required 120 hours with hand 
tools. Smoothing the pieces with sanding machines before they were 
put together required but 4 hours and 48 minutes as against 36 hours 
required to smooth the bookcases by hand. Mortises for the locks 
were cut in 10.8 minutes with a lock machine, while 6 hours, or thirty- 
three and one-third times as long, were required under the hand method. 
The remaining operations differ so much under the two methods that 
satisfactory comparisons can not be made. The total time shown in 
the summary for the production of this unit under the modern method 
is 157 hours and 14.4 minutes as against 654 hours under the primitive. 
The hand work was done in 1845 by 2 jjersons and the modern unit 
was produced by 24 persons in 1895.
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In unit 317 cutting the stock into lengths required 2 hours and 24 
minutes with steam saws, while 48 hours, or twenty times as long, were 
required with handsaws; cutting it into widths under the modern 
method required 4 hours and 48 minutes as against 36 hours, or seven 
and one-half times as long, under the hand method. Planing the lum
ber was done by machines in 3 hours, while 120 hours were necessary 
under the hand method. The operations necessary to smooth the pieces 
before they were put together required 4 hours and 4.8 minutes, while 
3G hours were necessary for smoothing the cases under the hand 
method. The time necessary for putting together was 60 hours under 
the primitive method, whereas the machine-made cases, being more 
accurately fitted, required but 3 hours and 50.4 minutes. The sum
mary shows a total of 43 hours and 12 minutes for producing the ma
chine unit, not including the time required for furnishing the power, 
which was not reported, as against 480 hours for producing the hand 
unit; the latter was made by 1 person in 1860, while 25 persons were 
employed on the former in 1894.

B o t t o m in g  C h a i r s .—Unit 318 represents bottoming chairs with 
cane. The two methods differ in that under the machine method the 
cane was woven into a web, for which purpose two machines were used, 
one to weave the straight lines and the other the diagonal lines, after 
which it was cut into proper sizes and fastened into the bottoms with 
glue, while under the hand method the cane was woven directly into 
the bottoms. The time necessary to bottom 12 chairs under the modern 
method was 3 hours and 12 minutes as against 8 hours required under 
the primitive. Both productions were made in 1896, the hand by 20 
persons and the machine by 8 persons.

B u r e a u s .—That portion of the detailed table relating to the manu
facture of bureaus shows that the processes of manufacture in units
319 and 320 differed in no important particular, and the two are there
fore considered as a group. Under the modern method water power 
was used in unit 319 and steam power in unit 320. The first operation 
common to both units is cutting the stock into sizes, and the time 
required by the power saws in unit 319 was 8 hours and 8 minutes as 
against 28 hours with handsaws, while the stock for unit 320 was cut 
into sizes in 2 hours and 24 minutes by the steam saws, whereas 90 
hours, or more than thirty-seven times as long, were necessary under 
the hand method. Planing, jointing, and gluing the stock in unit 319 
required 6 hours and 21 minutes under the modern method as against 
20 hours under the primitive, and the machines run by steam in unit
320 did the corresponding work for that unit in 3 hours and 31.2 min
utes, while 84 hours, or nearly twenty-four times as long, were neces
sary under the hand method. Dovetailing was the next work in order, 
and in unit 319 consisted in dovetailing the stock for the drawers, re
quiring 2 hours and 10.6 minutes with the water-power machine as 
against 13 hours, or nearly six times as long, with a chisel and hammer,
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while the figures in unit 320 are 43.2 minutes for dovetailing front and 
side pieces of the bureaus as against 54 hours for dovetailing the same 
pieces bydiand. It is not certain, however, that this is a fair compari
son of time, for the reason that it is probable that more dovetails were 
made in the hand than in the machine product. The operations of 
grooving in unit 319 required 1 hour and 43.7 minutes with a grooving 
machine, while G hours were required by hand; the sides and bottoms 
were grooved by the steam-power grooving machine in unit 320 in 1 
hour and 4.8 minutes, while 24 hours, or more than twenty-two times 
as long, were necessary under the hand method. The operations of 
smoothing the stock required 11 hours and 49.3 minutes under the 
modern method in unit 319, whereas 24 hours were required for smooth
ing the bureaus by hand; but 28.8 minutes were necessary for the 
steam machines in unit 320 as against 12 hours for sandpapering the 
bureaus by hand. As stated in regard to the operations of dovetail
ing, however, the fairness of the comparison of time is doubtful, for 
the reason that there was presumably more work done on the hand 
than on the machine unit. In unit 320 the molding was made with 
a steam molding machine in 24 minutes as against 18 hours with a 
hand molding plane. Cutting the tenons, in unit 320, with a tenon
ing machine, required 12 minutes, while 18 hours, or ninety times as 
long, were required to cut them with a chisel and saw. In the same 
unit a drawer-fitting machine required but 48 minutes for fitting the 
drawers, while 18 hours were necessary to fit them with a plane; the 
operations of cutting the holes for the locks with a machine and putting 
on the locks without tools required 1 hour and 4.8 minutes, whereas the 
operations of cutting the holes and putting on the locks with hand 
tools required 11 hours, or more than ten times as long. The data for 
unit 319 show that on the machine product a total of 6 hours and 3.1 
minutes was consumed in resawing and tenoning stock, molding tops, 
and cutting dadoes, none of which was done on the hand product. A  
lock-fitting machine with a capacity of 1,300 locks per day was used 
under the modern method to cut the holes for the locks and keys, and 
required only 22.2 minutes for this unit. In the primitive production 
this work was so blended with that of putting the bureaus together that 
a comparison is not possible.

faking up the totals for these units, as shown in the summary, it is 
seen that the better results by far are found in unit 320, in which steam 
power was used, the figures being 108 hours and 40.8 minutes under the 
machine method as against 443 hours under the hand—a ratio of about 
4 to 1 in favor of the machine method; in unit 319 under the modern 
method it required GO hours and 6 minutes as against 120 hours under 
the hand. Hand unit 319 was made in 1850 and 320 in 18GG, while 
machine unit 319 was made in 1897 and 320 in 1896. The hand produc
tion of unit 319 engaged 3 persons and the machine 15 persons, while 
hand unit 320 was made by 1 person and the machine by 36 persons.
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C h a ir  F r a m e s .—In considering units 321 and 322 operations com

mon to botli units liave been grouped for comparison. Some of the 
operations so grouped show a considerable difference in time between 
the two units for the same methods. This is due in part to the difference 
between the two patterns and in part to the greater difficulty of work
ing mahogany as compared with cherry. Cutting the stock into proper 
sizes with steam saws required 1 hour and 15 minutes in unit 321 as 
against 30 hours, or nearly twenty-nine times as long, with handsaws; 
while the figures in 322 are 3 hours under the machine method as against 
24 hours, or eight times as long, under the hand method. The next 
operation common to both units is planing the stock, which with plan
ing machines required 15 minutes in unit 321 and 4 hours in unit322 as 
against 12 hours in each instance with hand planes. Boring holes for 
dowels with steam boring machines required 45 minutes in unit 321 as 
against G hours with a bitstock and bit. In unit 322 this work required 
2 hours under each method. The modern method of smoothing the 
surface of the chair frames is to smooth the different pieces of the 
frames with a sandpapering machine before putting them together, 
while the hand method was to smooth the frames with sandpaper after 
they were put together. The modern method in unit 321 required 15 
minutes as against 6 hours by hand, while in unit 322 it required G 
hours under the machine as against 12 hours under the hand method. 
Cutting scroll work on the frames in unit 321 with a band saw required 
30 minutes as against 24 hours with a scroll saw operated by hand. 
Molding front and back rails in this unit with a molding machine 
required 15 minutes as against G hours with molding planes, and turn
ing the front legs with a steam lathe required 1 hour and 30 minutes as 
against G hours with a foot lathe. In unit 322 jointing the stock with 
a jointing machine required 4 hours as against 16 hours with a hand 
jointing plane; cutting backs to form with a steam band saw required 
1 hour and 30 minutes as against 4 hours with a keyhole saw; cutting 
out front legs with a band saw required 2 hours as against 12 hours 
with a fret saw operated by hand; and making dowels with a circular 
saw required 30 minutes, while 2 hours were required with saw, hammer, 
and dowel plate.

The totals for these units, as found in the summary, show the 
greater saving in time in unit 321, in which the time required was 26 
hours and 15 minutes under the modern method as against 133 hours 
and 15 minutes, or more than five times as long, under the hand method; 
while the figures for unit 322 are 65 hours under the modern method 
as against 124 hours, less than twice as long, under the hand method. 
Unit 322 was produced under both methods in 1897; hand unit 321 
was produced in 1858 and the machine unit in 189G. The number of 
persons engaged in making the machine units was 6 in each case, 
while 3 persons produced hand unit 321 and 2 persons hand unit 322, 
The style and finish of the two units were practically the same,
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C h a i r s .—A study of the detailed table relating to chairs shows 
such a contrast in processes of manufacture employed under the respec
tive methods of production that no grouping can be made, and com
paratively few of the operations are so nearly alike under the two 
methods as to admit of a fair comparison. Many hand and machine 
operations, respectively, are given corresponding numbers which are 
alike in ouly a nominal way. Such are passed over in these remarks 
and only those which are assumed to produce the same result are 
herein noticed.

Taking up unit 323, it is found that turning the pillars and spindles 
with steam-power lathes required 8.7 minutes as against 2 hours and 
30 minutes, or more than seventeen times as long, with a foot lathe. 
Planing, jointing, and gluing seats under the modern method required
17.8 minutes as against 2 hours, nearly seven times as long, by hand. 
Rounding the seats with a rounding machine required 6.5 minutes 
as against 2 hours, or more than eighteen times as long, with a spoke- 
shave and scraper. Turning the legs with a steam lathe required 11.5 
minutes as against 1 hours, or more than twenty times as long, with a 
foot lathe. Boring the backs, seats, and legs with steam boring 
machines required 21.6 minutes as against 6 hours, or more than six
teen times as long, with a water-power boring machine and bit and 
stock. Cutting the tenons on pillars, spindles, legs, and stretchers 
required but 13.7 minutes with chucking and tenoning machines run 
by steam power, while 4 hours and 48 minutes, or about twenty-one 
times as long, were necessary with a hollow auger machine operated 
by water power. All sawing on the hand unit was done by water power 
also, but owing to the different order of the operations it can not be 
compared with the work of the steam-power saws. The total time 
shown in the summary for the production of this unit under the mod
ern method was 7 hours and 55.9 minutes as against 51 hours by hand. 
The hand work was done by 6 persons in 1845, Avhile 26 persons were 
employed on the modern product in 1897.

Unit 324 shows contrasts in time between hand and machine methods 
as follows: Cutting out the stock by steam-power saws required but 48 
minutes, while 4 hours, or live times as long, were necessary with ax, 
saw, and frow. Turning rounds and posts and chucking heads of posts 
with a steam lathe, stretcher machine, and chucking machine required 
1 hour and 24 minutes, while with a foot-power lathe this work required 
20 hours—a ratio of more than 14 to 1 in favor of the modern method. 
Boring holes in the posts for rounds with a boring machine required 12 
minutes as against 2 hours and 30 minutes, or more than twelve times 
as long, with brace and bit. Putting the chairs together required 1 
hour and 24 minutes for the machine product as against 4 hours for the 
hand product, which difference is due in part to the difference in the 
skill of workmen and in part to the more accurate fitting of the 
machine-made parts. Weaving the oak-splint bottoms in the chairs

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



CHAPTER I.— INTRODUCTION AND ANALYSIS. 275
was done by band in both instances; in the machine product in 2 hours 
by workmen devoting all their time to this operation, while 10 hours 
were required by the men employed on the hand unit. The totals 
shown in the summary are 9 hours and 48 minutes for the production 
of the modern unit as against 48 hours 30 minutes by hand. Both the 
hand and machine products were made in 1896, the former by 2 persons 
and the latter by 49.

Unit 325 shows such differences in the processes of manufacture 
under the two methods that satisfactory comparisons of single oper
ations can not be made. The total time shown in the summary is 
40 hours and 57.6 minutes for the production of this unit under the 
modern method as against 114 hours under the primitive. The hand 
work was done by 4 persons in 1860 and the modern unit was produced 
in 1895 by 23 persons.

In unit 326 many of the operations shown in the production of the 
primitive unit were performed with machines run by water power; 
besides this, there is a number of confusing combinations of operations, 
so that any attempt to discuss the two methods would amount to little 
more than a repetition of the detailed table. To produce the modern 
unit required an aggregate of 13 hours and 21.9 minutes as against 92 
hours under the primitive method. The primitive unit was produced 
by 7 persons in 1845, while 51 persons were employed on the modern 
unit in 1897.

Unit 327, the last of those representing the manufacture of chairs, 
differs from the others in that the chairs were made of rattan. The 
first operation was splitting the rattan, which required 3 hours and 12 
minutes with a machine, while 8 hours were necessary under the hand 
method. Shaving the split rattan with a machine required 2 hours and 
24 minutes, while 8 hours were required with a knife shave. A  seat
framing machine cut out the seat-frame stock for the modern product 
in 14.4 minutes, while 2 hours and 24 minutes were required under the 
hand method with a saw. Fitting the seat frames with the aid of 
machines required but 23.4 minutes, while 3 hours and 36 minutes, or 
about nine times as long, were necessary under the hand method. 
Boring the holes in the seat frames with a boring machine consumed 7.2 
minutes, while 36 minutes, or five times as long, were required with a 
brace and bit. The same time (7.2 minutes) was required in each of 
the machine operations* of planing and smoothing the surface of the 
seat frames, while under the hand method it required 1 hour and 48 
minutes for the planing and 3 hours and 30 minutes for the smoothing 
with a rasp and sandpaper. Putting in the cane seats by the use of 
machines required 3 hours and 36 minutes, while 30 hours, or more than 
eight times as long, were necessary under the hand method. Putting 
the chairs together under the machine method required but 4 hours as 
against 38 hours and 24 minutes under the hand method. To produce 
this unit under the modern method required 47 hours and 55,8 minutes
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as against 181 hours under the primitive method. The hand work was 
done in 1856 by 10 persons, while 36 were engaged on the modern 
product in 1895.

C l o t h e s h o r s e s .—This branch of the industry is represented by unit 
328, which shows the following comparisons: For cutting stock to 
dimensions 1 hour and 45 minutes were required with steam-power saw, 
while 18 hours, or more than ten times as long, were required with a 
handsaw. Planing and squaring the stock with a steam planing 
machine required 1 hour as against 8 hours with hand planes. Planing 
rounds to size with a doweling machine required but 30 minutes as 
against 8 hours, or sixteen times as long, with smoothing plane and 
joiner. Boring holes for rounds required but 20 minutes with a boring 
machine as against 1 hour with brace, bit, and gauge. Tenoning the 
ends of the slats required also 20 minutes with a tenoning machine as 
against 3 hours and 20 minutes, or ten times as long, with chisel and 
hammer, while the same periods, respectively, were necessary in the 
operation of cutting mortises for slats. The totals, as found in the 
summary, for this unit are 13 hours for the machine product, which was 
made in 1896 by 3 persons, and for the hand product 49 hours and 40 
minutes, it having been made in 1886 by 1 person.

D e s k s .—That portion of the detailed table representing the manu
facture of desks shows that no satisfactory comparisons can be made 
by separate operations. The processes were so unlike in units 331 and 
333 that no attempt was made to number the hand operations in the 
detailed table. The differences in size, style, and finish between the 
hand and machine products which were referred to in the first part of 
these remarks are more noticeable in desks than in any other of the 
furniture units, with the possible exception of sideboards. Compari
sons, therefore, are limited to the totals as found in the summary. 
Differences appearing in the detailed table are partially explained.

Unit 329 represents the manufacture of combination desks and 
bookcases, and the total time given in the summary for the machine 
product is 66 hours and 45.6 minutes, while for the hand product it is 
364 hours, or more than five times as long. No time is included in the 
total for the hand product for kiln-drying the lumber and crating the 
desks for shipping, for which 10 hours and 4.8 minutes are reported 
under the modern method. Carving the lids of the handmade desks, 
requiring 60 hours, is set against embossing under the modern method, 
requiring 1 hour and 55.2 minutes.

The totals for unit 330, 8-drawer flat-top desks, are 287 hours and
31.2 minutes for producing the machine unit, and 1,224 hours, or 
more than four times as long, for the hand product. Uo time is 
included in the hand unit for kiln-drying the lumber and wrapping and 
crating desks, for which an aggregate of 16 hours and 48 minutes is 
shown under the modern method, while no molding is included in the 
machine product, for which 60 hours are given in the hand product.
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The production of unit 331 by the respective methods required 266 
hours and 1.1 minutes and 792 hours, but the total for the machine 
product includes 15 hours and 45.6 minutes for packing the desks, 
which was not done with the hand product.

The manufacture of ladies’ desks, as shown in unit 332, occupied 38 
hours and 57.6 minutes under machine as against 470 hours under 
hand methods.

The totals, as shown in the summary, for unit 333 are 257 hours and
39.2 minutes for producing the machine unit and 396 hours for the 
hand. The desks represented in this unit are standing desks, and the 
machine and hand units differ in that the machine-made desks are 
better finished and the legs are made of glued stock. The detailed 
table shows also that the legs for the hand product were bought ready 
turned, for which no time is included in the total, while to make the 
legs used on the machine product required 10 hours and 55.2 minutes; 
the time given for packing the latter is 12 hours and 21.6 minutes, while 
no packing is reported for the former.

Hand units 329 and 330 were produced in 1855 and 1860, respectively, 
while the corresponding machine units were made in 1895. Hand units 
331, 332, and 333 were produced in the years 1852, 1860, and 1850, 
respectively, while machine units 331 and 333 were produced in 1891 
and 332 in 1894. The number of persons working on the products by 
the respective methods in the several units is as follows: Unit 329, 
hand 3, machine 27; unit 330, hand 2, machine 19; unit 331, hand 1, 
machine 82; unit 332, hand 1, machine 25, and unit 333, hand 1, 
machine 67.

D i v a n  F r a m e s .—In the manufacture of divan frames, as shown in 
unit 334, the first operation was cutting the stock into proper lengths, 
which with a steam circular saw required but 30 minutes, while 6 
hours, or twelve times as long, were necessary with a handsaw; cutting 
the stock into sizes presents the same ratio of time, the figures being 
2 hours with steam saws as against 24 hours by hand. Planing the 
stock required but 15 minutes with a planing machine, while 24 hours, 
or ninety-six times as long, were required with jack and smoothing 
planes. Making the scroll work with a steam band saw required 1 
hour as against 48 hours by hand. Boring holes for dowels with a 
boring machine required 1 hour and 30 minutes, while it required 12 
hours, or eight times as long, with a brace and bit. A  molding machine 
made the molding in 45 minutes, while 12 hours were necessary under 
the hand method. For turning the front legs of the frames 1 hour and 
30 minutes were necessary with a steam lathe as against 6 hours with a 
foot lathe. The machine method of smoothing the pieces before putting 
the frames together required 30 minutes as against 6 hours, or twelve 
times as long, for the hand method of smoothing the frames with 
sandpaper.

The totals shown in the summary for this unit are 58 hours for the
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machine product and 201 hours for the hand. The hand unit was 
produced in 1858 by the work of 3 persons, while the machine unit was 
made in 1896 by 15 persons.

Easels.—The manufacture of bamboo easels is represented by the 
data contained in unit 335. Bimming the ends with an electric 
rimming machine required 20 minutes, while 2 hours were necessary 
under the hand method with a knife and file. An electric boring 
machine bored the holes for the rimmed ends under the modern method 
in 15 minutes, while 3 hours, or twelve times as long, were required 
with a brace and bit. For burning the bamboo in a gas flame, using 
an electric blower, under the machine method but 40 minutes were 
necessary, whereas 2 hours were required under the hand method with
out a blower. The turned ornaments used in the machine product were 
purchased from another establishment and the power used was not 
reported, but the time for turning them and boring the holes with an 
automatic lathe was 5 minutes, while 4 hours, or forty-eight times as 
long, were necessary with a foot lathe and brace and bit.

The total time under the two methods of producing the unit was 6 
hours and 5 minutes under the modern and 15 hours and 45 minutes 
under the primitive method. One person produced the hand unit in 
1885, while the machine unit was produced in 1896 by 4 persons.

Embossing Chair Material.—Unit 336 shows the modern method 
of pressing embossing on chair-back stock with a machine as compared 
with the earlier method of carving it by hand. A  total time of only 
1 hour and 2 minutes (2 minutes of which were necessary for furnishing 
the power) was required by 2 persons under the modern method to pro
duce the unit in 1896, while 1 man required 60 hours to carve the 
embossing under the hand method in 1860.

Lounges.—In considering unit 337 and those that follow it, the simple 
operations of sawing and planing will not be noticed because they show 
no results that have not already been shown for the same class of work 
in other units. The operation of cutting out the ornamental pieces, 
called in the tabulation “  cutting irregular shapes,” required 1 hour and
10.6 minutes with a steam band saw as against 36 hours, or more than 
thirty times as long, with a scroll saw and file. Cutting the molding, 
tenons, and mortises by machinery required but 1 hour and 6.2 minutes, 
while 48 hours were necessary with hand tools. Embossing by machin
ery has largely taken the place of hand carving, and in the production 
of this unit 3 hours and 4.3 minutes only were required to emboss the 
woodwork, while 48 hours were necessary to carve it.

Taking up the totals for this unit, as found in the summary table, it 
is seen that the machine-made lounges were produced in 45 hours and
59.7 minutes, while 246 hours and 30 minutes were necessary to make 
them under the hand method. The two products differ slightly, how
ever, in that the machine-made lounges had bent end pieces, which 
required 1 hour and 48 minutes to make, and the handmade ones were
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better finished, 10 hours having been consumed in polishing them with 
pumice and rotten stone. The machine unit was produced in 1894 by 
the work of 34 persons, while 4 persons made the hand unit in 1860.

Music S t a n d s .— In the manufacture of bamboo music stands the 
operations are very similar to those already seen in the production of 
easels and present practically the same results. For this reason only 
the totals are considered here. To produce 12 music stands under the 
modern method required 66 hours and 30 minutes as against 155 hours 
under the hand. The hand unit was produced in 1885 by 1 person, 
while the machine unit was produced in 1896 by the work of 4 persons.

P l a n in g  C h a i r  M a t e r i a l .— Unit 339 shows that for planing 1,200 
running feet of hardwood chair material with a double-surface planer 
run by steam power in 1896 only 1 hour was necessary, while 40 hours 
were required under the hand method in 1860. The time necessary for 
furnishing the power for the machine planing was 2 minutes, the total 
being, therefore, 1 hour and 2 minutes for the machine method as 
against 40 hours by hand.

H o o k e r s .—The manufacture o f this class of chairs as represented by 
units 340, 341, and 342 shows practically the same operations as have 
been discussed in connection with other units. This fact, taken in con
nection with the difficulty found in making comparisons of separate 
operations on account of the great differences in the process of manu
facture under the two methods, makes it desirable to compare the totals 
only.

To produce unit 340 under the modern method required 46 hours and
56.2 minutes as against 258 hours under the hand method. The detailed 
table shows that the handmade unit was more elaborately carved, an 
aggregate of 6 hours being required for that purpose as against 57.6 
minutes on the modern unit, this work being done by hand in both 
cases. The upholstering was evidently different, as only 8 hours and 31.2 
minutes were required on the machine unit as against 24 hours on the 
hand unit, hand tools being used for both; and included in the total for 
the machine product are 2 hours and 24 minutes for wrapping the chairs 
in paper, which was not done on the hand product.

The totals shown in the summary for unit 341 are 37 hours and 33 
minutes under the modern method of production as against 210 hours 
under the hand—a ratio of nearly 6 to 1 in favor o f the machine method.

The detailed table for unit 342 shows that the general operations of 
sawing out the stock, mortising, and boring were done by water power 
for the hand product, but no artificial power was used for other opera
tions, while in the machine production steam power was used princi
pally, except that all the stock was cut out by water power in a separate 
establishment. The totals shown in the summary for the two methods 
of production are 29 hours and 40 minutes under the modern as against 
184 hours, or more than six times as long, under the primitive method. 
The products are practically the same under each method.
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The date of production of the hand units was 1845 for 340 and 342 
and 1855 for 341, while machine unit 340 was produced in 1895, unit 
341 in 1894, and unit 342 in 1897. The number of persons engaged in 
the manufacture of the several units was as follows: Unit 340, hand 
3, machine 20,- unit 341, hand 4, machine 27, and unit 342, hand 7, 
machine 55.

S i d e b o a r d s .—Owing to the great difference in time reported for 
certain operations in unit 343 the products under the two methods are 
believed to be only approximately alike, but as the modern produc
tion seems to have taken tlie place of the handmade article the compari
son as a whole is thought to be a fair one. A few operations peculiar 
to the class of work shown in the production of this style of furniture 
are here considered, and those which are common to the furniture 
industry in general are omitted. Making the moldings with molding 
and variety machines required 4 hours under the modern method as 
against 40 hours with molding planes, and cuttiug irregular shapes, 
which was done in 4 hours with band and jig  saws under the modern 
method, required 110 hours with scroll saw, plane, and chisel. Carving 
required 300 hours for the hand product, while the time for all opera
tions of like nature on the machine product that can properly be com
pared with it was 9/ hours and 30 minutes, 96 hours for hand carving 
and 1 hour and 30 minutes for turning columns and spindles and cut
ting twisted columns. Dovetailing the drawers with a dovetail machine 
lequiied 30 minutes as against 4 hours with a chisel and hammer. 
Putting the sideboard together, cabinetmakers’ hand tools being used 
under both methods, required but 18 hours for putting together the 
machine product as against 210 hours for the hand product. This 
great difference is attributable to the more accurate fitting of parts 
as produced by the machines and to the superior skill o f the modern 
workmen.

The totals found in the summary are 182 hours and 30 minutes for 
producing the machine-made sideboard as against 970 hours for the 
hand unit. The machine unit was produced in 1896 by the work of 22 
persons, while the hand unit was produced in 1855 by 3 persons.

Smoothing Chair Material.—Smoothing 240 square feet of chair 
material, as shown in unit 344, required 1 hour and 2 minutes with a 
steam sanding machine as against 16 hours with sandpaper and smooth- 
ing plane5 the latter was done in 1860 by 1 person, the former in 1896 
by 2 persons.

Tables.—A n examination of that portion of the detailed table which 
relates to the manufacture of tables, as shown in units 345 to 349, inclu
sive, discloses no important operations which have not already been 
noticed under other heads. Sawing, planing, boring, smoothing, etc., 
constitute the chief part of the work, and as these operations under 
the two methods have been abundantly contrasted, not only in other 
furniture units but in other industries as well, it is not thought desirable
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to review them in detail. A. few explanations will he made, however, 
of peculiar differences in the units compared.

In considering the totals found in the summary table, the differences 
in the character of the products of the several units should be taken 
into account. The production of unit 345 required 720 hours under the 
modern method as against 1,380 hours under the hand, but the detailed 
table shows that grooving the slides and molding the edges of the 
machine product required 30 hours, while no such operation was per
formed on the hand unit; and the fact that 204 hours were consumed in 
putting the machine product together as against 240 hours for the hand 
product indicates that the machine product is either better put together 
or contains more pieces. The totals for unit 340 are 134 hours and 
24.4 minutes for the machine-made tables and 354 hours and 30 minutes 
for the hand product. The figures exhibited in the summary for unit 
347 are 15 hours and 50.4 minutes for the machine and 117 hours for 
the hand product. The aggregate for the modern table includes 38.4 
minutes for kiln-drying the lumber, 1 hour and 12 minutes each for the 
operations of turning the legs and crating the tables for shipping, and 
several operations of cutting the lumber to widths, none of which are 
found in the detailed table for the hand product, the lumber being dry 
and of proper widths to begin with, while the legs were square, and no 
crating was done. The summary shows 7 hours and 15 minutes for the 
production of the bamboo tables in unit 348 under the machine method 
as against 13 hours under the hand. This ratio is slightly below that 
shown for bamboo chairs and easels. The totals for unit 349 are 83 
hours and 16.8 minutes for producing the modern unit and 564 hours 
for the hand ; but included in the time for the former are 43.2 minutes 
for kiln-drying lumber and 4 hours and 48 minutes for packing the 
tables, which were not done under the hand method, while the detailed 
table shows that the carving was more elaborate on the hand product, 
an aggregate of 60 hours being consumed, whereas only 7 hours and 
12 minutes were used for carving on the machine unit, the work in each 
instance being done by hand.

Both products of unit 345 were made in 1897; the hand product of 
unit 346 was made in 1867 and the machine product in 1896; unit 347 
was produced in 1895 under both methods; hand unit 348 was produced 
in 1881 and machine unit in 1896; hand unit 349 in 1860 and the 
machine unit in 1894. The number of persons engaged in making 
hand unit 345 was 2; 1 person each made hand units 346, 347, and 
348, and hand unit 349 was made by 3 persons; while the number of 
persons producing the machine units were 7 for unit 345, 10 for unit 
346, 20 for unit 347, 4 for unit 348, and 20 for unit 349.

W a s h s t a n d s .—The manufacture of this class of furniture, as shown 
in unit 350, presents such differences in the processes under the two 
methods that aside from a few operations, such as have been sufficiently 
considered, there are no satisfactory comparisons to be made. Unit
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351 represents the production of plain stationary washstands and shows 
only a few simple operations.

Taking up the totals for these units, as found in the summary, it is 
seen that 70 hours and 30 minutes were required to produce machine 
unit 350 as against 187 hours and 30 minutes for the hand product, 
but included in the machine total are 36 minutes for kiln-drying lumber 
and operations of packing the washstands, aggregating 4 hours and
58.8 minutes, neither of which was done under the hand method. The 
totals for unit 351 are 64 hours for the machine product as against 
103 hours under the hand method. Hand unit 350 was produced in 
1861 by 2 persons, while the machine unit was produced in 1895 by 66 
persons; hand unit 351 was produced in 1850 by 1 person and the 
machine product by 2 persons in 1896.

C L O V E S  A N D  M IT T E N S .

This industry is represented by 7 units, the descriptions of which are 
as follows :

ARTICLE PRODUCED OR W ORK ACCOMPLISHED.

Unit
D u m 
ber.

Name.
Description.

Quantity.
Hand. Machine.

352 Gloves___ Men’s plain buckskin gloves, 
unlined.

Men’s plain buckskin gloves, 
unlined.

1 dozen pairs
353 Gloves___ Men’s plain 1-button kid gloves, 

unlined.
Men’s plain 1-button kid gloves, 

unlined.
1 dozen pairs

354 1 dozen pairs 
1 dozen pairs355 Mittens... Men’s plain buckskin mittens, 

unlined.
Men’s plain buckskin mittens, 

nnlined.
356 Mittens... 10 dozen pairs 

10 dozen pairs 
1 dozen pairs

357 Mittens...
358 Mittens... Women’s silk thread mittens, 

fancy backs, unlined.
Women’s silk thread mittens, 

fancy backs, unlined.

G l o v e s .—In the production of buckskin gloves, as shown in unit 352, 
it is found that the chief saving in time occurred in those operations in 
which the modern establishment used sewing machines. To sew the 
seams, sew on bands, and put on buttons, together with turning the 
gloves and pounding welts, required under the modern method 4 hours 
and 13 minutes as against 17 hours and 50 minutes, or more than four 
times as long, with needle, thimble, etc., by hand. There were two 
other operations in which steam machines were used under the modern 
method. In one of these, cutting out welts, 9 minutes were required 
with a welt-cutting machine as against 10 minutes with scissors by 
hand, while in the other, embroidering backs, the embroidering machine 
did its work in 24 minutes as against 2 hours with a needle and thimble. 
The total time necessary for the production of this unit under the mod
ern method was 10 hours and 23.4 minutes as against 25 hours and 34 
minutes, or more than twice as long, by hand. The total cost of labor 
was more for machine work than for hand. This is due to the fact that 
in the more important operations relatively lower wages were paid in 
the hand establishment. Both the hand and machine work were done
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in 1895. There were 6 persons employed under the hand method and 
16 under the machine.

Unit 353 is for the production of kid gloves, and shows about the 
same proportion of time saved as in unit 352. The greatest amount of 
time was consumed in the operation of embroidering backs and sewing 
seams. Under the modern method sewing machines did this work, and, 
including 30 minutes for pulling through ends of silking, required 6 
hours and 5G minutes as against 22 hours with clamp, shears, needles, 
etc., by hand. The greatest proportion of time saved on this unit was 
in the operation of putting on fastenings. The modern fastenings were 
put on with a hand button machine in 13 minutes, while to work button
holes and sew on buttons by the aid of needles, etc., under the primi
tive method required 7 hours and 42 minutes—a ratio of about 35 to 1 
in favor of the modern method. The remaining operations were per
formed by hand under both methods. The total time necessary to pro
duce 1 dozen pairs of men’s kid gloves under the modern method 
was 14 hours and 17.7 minutes and under the primitive method 38 
hours and 2 minutes. The labor cost was governed by the same con
ditions as were noted in unit 352. The hand work was done in France 
by 8 persons in 1855, while 22 persons made the modern product in 1895.

Unit 354 is a presentation for knit gloves. Under the modern method 
the yarn was wound on bobbins with a steam winding machine in 3 
minutes; that is, the winding machine was in operation but 3 minutes 
and but two operators were required, making the time cost of this 
operation 6 minutes. The hand winding was done by the aid of a 
“ swift,” and required 4 hours, or forty times as long. The knitting 
under the modern method was done at two operations, one tor knitting 
the hands and one for knitting the fingers and thumbs; the ends of the 
fingers and thumbs were closed by hand with a darning needle. Steam 
knitting machines were used, and, including the time for closing the 
fingers and thumbs (1 hour and 40 minutes), a total of 7 hours and 4 
minutes were required for this operation under the machine method. 
This work under the hand method was done with knitting needles and 
required 356 hours, or more than fifty times as long as by machine. 
Several operations are shown in the modern production of gloves which 
do not appear in the hand process. These extra operations are full
ing, wringing, drying, raising nap, finishing, boxing, overseeing, and 
furnishing power, and required 56.3 minutes. The hand work was done 
by a housewife working at odd times as she could find opportunity to 
lay aside her regular household duties. She was paid 40 cents per pair, 
which amount, when taken in connection with the long time she worked, 
shows her earnings per hour to have been very small. This price, how
ever, was all that the selling price of the gloves would allow. The 
total time, as shown in the summary, for the production of 1 dozen 
pairs of knit woolen gloves under the modern method was 8 hours and 
6.3 minutes as against 360 hours by hand—a ratio of about 44 to 1. One
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person did the hand work in 1894 and 10 persons were employed in the 
factory in 1895.

As to the durability of the hand and machine made products, it is 
stated that the handmade buckskin gloves are more durable, but infe
rior in style and finish to the machine-made article, while in kid gloves 
there is but little difference. The machine-made knit gloves are said 
to be equal to the handmade in durability and tar superior to them iu 
finish.

M i t t e n s .—In the production of buckskin mittens the saving in time 
under the modern method is less in proportion than it is for the pro
duction of buckskin gloves. In unit 355 the work performed in opera
tions 7 to 13 under the modern method appears to have been accomplished 
in a single operation under the primitive method and consisted in the 
embroidering, silking, sewing, goring, putting in elastic, turning, and 
pounding welts. The principal part of this work was done with sewing 
machines, and the total time for all was 3 hours and 35 minutes under 
the machine method, while with needle, thimble, scissors, etc., by hand, 
9 hours and 53.3 minutes, or nearly three times as long, were required. 
The total time required under the modern method for the production 
of 1 dozen pairs of mittens was 8 hours and 8.2 minutes as against 13 
hours and 57 minutes by hand. In this, as in the unit for buckskin 
gloves, the higher wages paid in the more important operations accounts 
for the increased labor cost of the modern product. The work was done 
in 1895 under both methods, G persons having been employed in the 
primitive establishment and 17 in the modern.

The two units relating to woolen mittens are considered together. 
Taking the first operation, it will be seen that the work of winding the 
yarn by means of a steam winding machine was accomplished in 1 hour 
and 8.6 minutes in unit 35G and 1 hour in unit 357, while under the 
primitive method, with the aid o f a chair over the back of which the 
skeins of yarn were placed, the winding required GO hours in unit 356 
and 20 hours in unit 357. Under the hand method the knitting was 
done with knitting needles, but under the modern factory method the 
knitting machine made a cylindrical web which was cut into proper 
lengths with knives and scissors and then turned over to sewing machine 
operators, who sewed the parts together and practically formed the mit
tens. These operations, as well as those for pressing and shaping, con
stitute the principal work in the manufacture of the machine units, and 
are here considered together. Under the modern method this work 
was accomplished in 10 hours and 27.4 minutes in unit 356 and 4 hours 
and 24 minutes in unit 357 as against 970 hours by hand in unit 356 
and 580 hours in unit 357. In both of the machine units there is a 
number of other operations, all of which follow as a consequence of the 
factory method of production. The total time required for unit 356 was 
15 hours and 25.8 minutes under the modern method as against 1,030 
hours by hand—aratioof about 66 to 1. In unit 357 the time required for
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the machine unit was 10 hours and 55.3 minutes, while by hand 600 hours 
were necessary—a ratio of nearly 55 to 1. 27o explanation has been 
offered for the great difference in time between the two hand units, but 
it is probably due to the difference in methods in vogue at the dates of 
production and to the skill of the workers. The difference between the 
machine units is mostly accounted for by the additional operations 
which were employed in the production of unit 356. Hand unit 356 was 
made in 1855 and all the others in 1895. One person was employed in 
making each of the hand units, while under the modern method 27 per
sons were employed in the production of unit 356 and 12 persons in 
unit 357.

In unit 358 the data relating to the manufacture of silk mittens show 
a less saving in time than is found in the production of woolen mittens. 
In the operation for winding the thread, the steam winding machine 
has taken the place of the hand reel and did its work in 5 minutes 
as against 12 hours required by hand, or one hundred and forty-four 
times as rapidly. Under the modern method the knitting was done 
with knitting machines, the parts being cut with shears and the ends 
closed with a needle, while the hand work was done entirely with 
knitting needles. The time necessary for the machine work was 15 
hours and 5 minutes as against 348 hours, or twenty-three times as 
long, required for hand work. Examining, pressing, boxing, etc., which 
operations do not appear in the hand work, required 1 hour and 14 
minutes. The total time required for the production of the machine 
unit was 16 hours and 24 minutes as against 360 hours by hand—a 
ratio of about 22 to 1 in favor of the machine method. The hand work 
was done by 1 person in 1880, while 10 persons produced the machine- 
made article in 1895.

As to durability, the handmade buckskin mittens are better than the 
machine made, but not equal in style. The machine-made woolen 
mittens are superior in style and finish to the handmade, and are 
claimed to be equal to or better as to durability, while the handmade 
silk mittens are said to be more durable than the machine-made.

The work of the knitting machine, as found in this industry, should 
be studied in connection with the knitting machines represented in the 
various units under the head of “ Hosiery and knit goods.”

HAMMOCKS.

This industry is represented by 1 unit, which is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Hame.

Description.
Quantity.

her. Hand. Machine.

359 Hammocks.. Woven cotton hammocks, bodies 
7x4 feet, length over all 13 feet, 6 bent-wood spreaders to each.

Woven cotton hammocks, bodies 
7x4 feet, length over all 13 feet, 6 bent-wood spreaders to each.

1 dozen
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In the production of hammocks, as shown in unit 359, it is found 
that the chief saving in time was in the operations of winding the yarn 
and weaving. Under the modern method the yarn was wound with 
steam spooling frames and required 1 hour and 26.4 minutes, while with 
a winding wheel by hand 7 hours and 1.2 minutes were required. In 
the operation of weaving, the power loom has replaced the hand loom 
and did the weaving for 1 dozen hammocks in 32.4 minutes as against 
4 hours and 40.8 minutes, or about nine times as long, required by 
hand.

The total time required for the production of 1 dozen hammocks 
under the modern method was 8 hours and 37.5 minutes as against 22 
hours and 0.3 of a minute, or more than twice as long, under the hand 
method. Eleven persons produced the handmade hammocks in 1894, 
while 10 persons worked on the machine product in 1895. The machine- 
made article is claimed to be more durable than the handmade, being 
more evenly woven.

HATS.

This industry is represented by 3 units, the descriptions being as 
follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.ber. Hand. Machine.

360 Hats, chip.. Women’s braided chip bats, high 
crowns, broad brims.

Women’s braided chip hats, high 
crowns, broad brims.

3 dozen
361 Hats, fur _.. Derby fur hats, finished and 

trimmed.
Derby fur hats, finished and 1 dozen

362 Hats, iur . . . Derby fur hats, finished, un
trimmed.

Derby fur hats, finished, un
trimmed.

1 dozen

Unit 360 is for the production of women’s chip hats, and shows that 
the principal saving in time was in the operation for sewing the braid 
into hats. The sewing machine under the modern method did this 
work on 3 dozen hats in 12 hours as against 60 hours, or five times as 
long, required with needles by hand. The pressing and smoothing 
under the modern method was done with a hydraulic press in 1 hour, 
while with irons and form by hand it required 5 hours. The sewing on 
the handmade hats was done in the homes of the operators, which 
made it necessary to deliver the braid to these homes and return the 
hats to the factory. This delivery required 4 hours each for 1 man and 
1 horse. The total time, as shown in the summary, for the production 
of this unit under the modern method is 22 hours and 30 minutes as 
against 78 hours and 10 minutes by hand. The hand work was done in 
1880 by 21 persons and the machine work in 1895 by 15 persons. The 
machine-made hats are more evenly made and better finished than the 
handmade.

The methods of manufacturing derby fur hats, as shown in units 361 
and 362, are so different, especially under the primitive method, that
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these units are considered separately. The operation of blowing or 
bowing the fur in unit 361 with a steam blowing machine required 
only 12 minutes, while with a hatters’ bow by hand it required 16 
hours and 48 minutes—a ratio of 84 to 1. In the modern establishment 
a forming machine was used for forming the cones and a sizing machine 
for shrinking them, while under the primitive method this work was 
done by the aid of a tank, plank, and rolling stick, and the two opera
tions appear to be so blended as to make it necessary to consider them 
together. The machine work required 2 hours and 55.2 minutes as 
against 17 hours and 21.6 minutes, or about six times as long, by hand. 
In the various trimming operations that of sewing reeds in hats shows 
the greatest saving in time. The steam sewing machine did this work 
in 6 minutes as against 6 hours and 40 minutes by the use of needles 
under the hand method, or more than sixty-six times as rapidly. No 
other striking contrasts under the two methods are shown in the pro
duction of this unit, but there is a general saving in time under the 
modern method in most of the remaining operations, the greatest being 
seen in the operation for stitching bands and sweat bands to hats, in 
which the steam attaching machines accomplished the work in 12 min
utes as against 1 hour and 40 minutes required by hand. The total time 
shown for the machine work is 13 hours and 53.7 minutes as against 66 
hours and 8.8 minutes, or more than four times as long, by hand. In 
order to present the complete production of this unit it was found nec
essary to procure the data for making hats from one establishment 
and those for trimming from another. In the case of the hand work the 
data for making were secured for the year 1863 and the trimming for 
1874, a total of 44 persons being engaged in the completion of the unit. 
The machine work was done in 1896 and a total of 68 persons were 
employed in the two establishments contributing data.

In the production of unit 362, mixing and bowing the fur and forming 
cones were all done in one operation under the primitive method, while 
under the modern method four operations were required. This work 
in the modern factory was done by steam mixing, blowing, forming, 
and spraying machines in 54 minutes as against 9 hours and 36 minutes, 
or ten times as long, by the use of the hatters’ bow under the hand 
method. Shrinking the cones to sizes with a steam sizing machine 
required 2 hours and 12 minutes, while with a tank, plank, and roller 
by hand it required 6 hours and 36 minutes, or three times as long. 
The operations of stretching, blocking, pressing, and finishing with a 
steam forming machine, a hydraulic press, and steam finishing machines 
required 1 hour and 30 minutes as against 18 hours and 44.6 minutes, 
or more than twelve times as long, Avitli blocks, pounce ball, hone, and 
emery cloth by hand. This unit being for untrimmed hats, the trim
ming operations found in 361 of course do not appear here. The total 
time for the production of this unit under the modern method, as shown 
in the summary, is 5 hours and 48 minutes, while 42 hours and 49.4
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minutes, or more than seven times as long, were required by the hand 
method. Six persons produced the hand unit in 1863, while 18 persons 
did the work on the modern unit in 1896. The machine-made hats are 
said to be equal to the handmade as to durability and are superior in 
finish.

H O S IE R Y  A N D  K N IT  G O O D S.

The 16 units representing this industry are described as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.ber. Hand. Machine.

363 Caps............. Woolen Tam o’Slianter caps, 
3 pounds per dozen.

Woolen Tam o’Shanter caps, 
3 pounds per dozen.

1 dozen
364 Fascinators. Woolen fascinators, 52 inches 

long, plain loop pattern, 2 
tassels on ends.

Woolen fascinators, 52 inches 
long, plain loop pattern, 2 
tassels on ends.

1 dozen

365 Fascinators. Worsted fascinators, 52 inches 
long, shell oattern.

Worsted fascinators, 52 inches 
long, shell pattern.

1 dozen
366 Half hose... Cotton seamless half hose, legs 

14 inches, pounds per dozen 
pairs.

Cotton seamless half hose, legs 
14inches,l§ poundsperdozen 
pairs.

1 dozen pairs

367 Half hose... Cotton seamless half hose, 3} 
pounds per dozen pairs.

Cotton seamless half hose, 1| 
pounds per dozen pairs.

1 dozen pairs
368 Half hose.. . W  oolenhalf hose, legs 12 inches, 

3 pounds per dozen pairs.
Woolen half hose, legsltinches, 

24 pounds per dozen pairs.
1 dozen pairs

369 Half hose... Woolen half hose, legs IQ inches, 
3ft pounds per dozen pairs.

Woolen half hose, legsl5mches, 
24 pounds per dozen pair.

1 dozen pairs
3/0 Hoods......... Woolen fleece-lined square 

hoods, withcapes, ribbon trim
mings, 4 pounds per dozen.

Woolen fleece-lined square 
hoods, with capes, cord and 
ball trimmings, 4J pounds 
per dozen.

1 dozen

371 Hose............. Cotton seamless hose, legs 26 
inches, 2 pounds per dozen 
pairs. .

Cotton seamless hose, legs 26 
inches, 1| pounds per dozen 
pairs.

1 dozen pairs

372 Hose............. Woolen hose, legs 18 inches, 4J 
pounds per dozen pairs.

Woolen hose, legs 26 inches, 24 
pounds per dozen pairs.

1 dozen pairs
373 Hose............. Woolen hose, legs 20 inches, 6 

pounds per dozen pairs.
Woolen hose, legs 27 inches, 4 

pounds per dozen pairs.
1 dozen pairs

374 Leggings . . . Children’s woolen (Alaska) leg
gings, 3 pounds per dozen 
pairs.

Children’s woolen (Alaska) leg
gings, 3 pounds per dozen 
pairs.

1 dozen pairs

375 Scaris........... Woolen scarfs, 56x74 inches, 2 
pounds per dozen.

Woolen scarfs, 56x74 inches, 2 
pounds per dozen.

1 dozen
376 Shawjs......... Worsted shawls, lyard square, 2-4 pounds per dozen.

Woolen skirts, 32 inches deep, 
26 inches wide, 7 pounds per 
dozen.

Worsted shawls, 1 yard square, 2ft pounds per dozen.
1 dozen

377 Skirts........... Woolen skirts, 32 inches deep, 
26 inches wide, 7 pounds per 
dozen.

1 dozen

378 Sweaters___ Men’s woolen sweaters, double
roll collars, 18 pounds per 
dozen.

Men’s woolen sweaters, double
roll collars, 18 pounds per 
dozen.

1 dozen

Although there is a wide difference between the various units above 
described, they are considered together because of the similarity of the 
operations. This similarity is more noticeable in the hand method 
where, in eleven of the sixteen units, the only operations were winding 
the yarn and knitting the article to be produced; while in the other 
five units these were the principal operations. Under the modern 
method, besides the operations found under the primitive method there 
were a large number o f others, such as inspecting, washing, shaping, 
dyeing, pressing, packing, overseeing, furnishing power, etc. These 
operations and the time charged to them vary in the several units, but 
as there were no corresponding operations under the hand method, no 
special notice is required here.
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In the first operation, that of winding the yarn, under the modem 
system a winding machine run by steam or water power has replaced 
the primitive tools of the hand method in every unit except 374, where 
a spooling machine run by foot power was used. The greatest contrast 
in time between the two methods is seen in unit 371, in which, by the 
use of a winding machine, the yarn for a dozen pairs of' hose was wound 
in 5 minutes as against 8 hours required under the hand method—a 
ratio of 90 to 1 in favor of the machine method. In the other units the 
ratios range from about 43 to 1 in unit 370 to 6 to 1 in unit 374.

The operation of knitting was performed under the modern method 
by the use of knitting machines, knitting looms, crochet machines, rib
topping machines, etc., run by steam or water power in every case 
except in unit 374, in which the knitting machine was run by hand. 
In most of tbe units two or more different machines were used under 
the machine method to knit the various parts of the article. Thus, in unit 
368, operations 2, 3, and 5, there are found the rib-knitting machine, 
which knits the rib tops; the knitting machine, which knits the bodies ot 
the hose, and the looping machine, which closes the toes. These oper
ations compare with the one operation of knitting the hose under the 
hand method. The greatest saving in time resulting from the adoption 
of the modern method is shown in unit 371, in which the knitting was 
accomplished in 39.2 minutes under the machine method as against 
480 hours under the hand—a ratio of 735 to 1 in favor of the machine 
method. In unit 366 the time required under the machine method was 
1 hour and 2 minutes, and under the hand method 222 hours—a ratio 
of about 215 to 1 in favor of the machine method. In units 373 and 375 
it required about two hundred times as long to do the knitting under 
the hand as under the machine method. In unit 367 the ratio is 182 to 
1 in favor of the machine method. In the other units of the industry 
the proportion ranges from about 143 to 1 in unit 369 to 4 to 1 in 
unit 365.

A  study of the summary shows that the best results as to the total 
time required for the completion o f the unit under the machine method 
are in unit 371, in which it required 1 hour and 44.5 minutes under the 
machine method to produce one dozen pairs of cotton hose, while under 
the hand method it required 488 hours, or two hundred and eighty 
times as long. In unit 366 the time necessary under the machine 
method for the completion of one dozen pairs of cotton half hose was 
1 hour and 57.7 minutes as against 222 hours under the hand method— 
a ratio of 113 to 1 in favor of the machine. In unit 375 the ratio is 99 
to 1 in favor of the machine. In the other units the ratio ranges irom 
about 81 to 1 in unit 367 to as low as 4 to 1 in unit 365.

If the units representing this industry be divided according to the 
character of the material and product into cotton hosiery, woolen hosiery, 
and woolen goods other than hosiery, it appears that, with one excep
tion, the difference in time between the hand and the machine methods 
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is greater in goods made of cotton than in those made of wool, and, 
with two exceptions, it is greater in woolen hosiery than in other woolen 
goods. Thus, in the three units for cotton hosiery, 366, 367, and 371, 
the ratios in favor of the modern system are 113 to 1, 81 to 1, and 280 
to 1, respectively. In the units for woolen hosiery the ratios are 45, 46, 
53, and 58 to 1. * In the units for woolen goods other than hosiery 
(excepting units 375 and 377) the largest ratio in favor of the machine 
method is 34 to 1 in unit 376, and the smallest 4 to 1 in unit 365. This 
difference seems to be due in the first case to the fact that while cotton 
and woolen yarn can be knit with about equal rapidity by hand, the 
knitting machines will knit cotton yarn more rapidly than woolen. In 
the second case, the difference is probably due to the greater size, 
irregular shape, or more intricate stitch of the other articles as compared 
with hosiery, this irregularity affecting machine work to a greater extent 
than it does hand work. In the exceptions noted, namely, units 375 for 
scarfs and 377 for skirts, the shape and size of the former and the shape 
and plain style of the latter favor more rapid machine work, and con
sequently a greater difference in time between the two methods is found 
in these units. A difference in the kind of machines used, efficiency of 
operators, etc., should also be taken into consideration in accounting 
for the different ratios shown for the various units. It should also be 
stated here that if yarn of equal fineness had been used in the hand 
products the difference in time between the two methods would be still 
greater than is here shown.

The machine units were produced in the year 1895, except units 367, 
369, 373, and 378, which were made in 1897. Of the handmade goods, 
units 363, 364, 366, 370, and 378 were produced in 1894; 365, 367, 368, 
369, 373, 374, and 376 were made in 1895; 375 and 377 were made in 
1880; 371 in 1893, and 372 in 1875. The hand units were each made 
by 1 person, except 364 and 370, on each of which 2 persons were 
engaged. The number of persons employed on the machine product 
varied from 5 in unit 374 to 85 in unit 367. The hand units were pro
duced by females working in their homes, and, in most instances, work
ing at odd hours, while both males and females, working in factories, 
were engaged in the production of the machine units. A  considerable 
difference is found between the hand and machine made goods, especially 
in the units for hosiery, the hand product being, as a rule, coarser and 
heavier than the machine product. The machine-made goods are better 
in style and finish, but not so durable as the hand product.
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IRON AND STEEL BOLTS, NUTS, RIVETS, AND WASHERS.

This industry is represented by 8 units, the descriptions 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

being as

Unit
Kamo.

Description.
Quanti ty.

ber. Hand. Machine.

379 Bolts....... ¿-inch bolts, 6 inches long, fitted 
with nuts.

¿-inch bolts, 6 inches long, fitted 
with nuts.

500

380 Bolts........ ¿-inch hexagon-head bolts, 4 
inches long.

¿-inch hexagon-head bolts, 4 
inches long.

500

381 B olts........ ¿-inch hexagon-head bolts, 6 
inches long.

¿-inch hoxagon-head bolts, 6 
inches long.

500

382 'B o lts ........ ¿-inch square-head bolts, 12 inches 
long.

f inch square head bolts, 12 inches 
long.

500

383 Bolts........ 1-inch square-head bolts, 6 inches 
long.

1-inch square-head bolts, 6 inches 
long.

500

384 Nuts......... IJ-inch square nuts, 168 pounds 
per hundred.

q-inch square hot-pressed nuts, 
168 pounds per hundred.

200 pounds

385 Rivets___ ¿-inch round-head rivets, 2 inches 
long.

f-inch round-head rivets, 2 inches 
long.

200

386 W  asliers.. 2J-inch washers, 1-inch holes, 
r3B inch thick.

2¿-inch washers, 1-inch holes, 
j3g inch thick.

200 pounds

As in other departments of the iron and steel industry, many mechan
ical devices for saving time and correspondingly cheapening production 
are found in these units, thus widely extending the use o f the products 
of the industry. While the date of production of several of the hand
made units is recent, yet it should be borne in mind that the propor
tion o f this class of work that is now done in blacksmiths’ shops is 
extremely small.

B o l t s .—There are five units for bolts, numbered from 379 to 383, 
inclusive, and although the bolts differ in size and character yet the 
methods of production are practically the same in all, and they are 
consequently considered together. The first operation in the produc
tion of bolts is that of cutting the iron into proper lengths, and under 
the modern method this was done either with power shears or steam 
shearing machines, while under the primitive method blacksmiths’ sim
ple tools were employed. In unit 379 the steam shears required 30 
minutes as against 2 hours and 5 minutes by hand; in units 380 and 
381 the shearing machines required 34.5 minutes and 35.7 minutes, 
respectively, as against 1 hour and 40 minutes and 1 hour and 59 min
utes for the respective hand units; in unit 382 no time is reported for 
this operation and in unit 383 the machine accomplished as much in 
48.4 miuutes as the blacksmiths did in 5 hours.

The next operation is that of heading bolts. Under the modern 
method this was done with a steam heading machine, while under the 
primitive method, as shown in unit 379, the heating, heading, and 
pointing can not be separated, as all were done at one operation, while 
under the modern method there were three operations for this work. 
These three operations required 2 hours and 30 minutes as against 18 
hours and 45 minutes, or more than seven times as long, required with 
blacksmiths’ tools. The heading machine made the heads in unit 380
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in 2 hours and 9.3 minutes as against 23 hours and 20 minutes, more 
than eleven times as long, required by hand. In unit 381 the time was
2 hours and 22.9 minutes as against 27 hours and 46.6 minutes, or nearly 
twelve times as long; and in unit 382 it was 2 hours and 30 minutes as 
against 45 hours and 42.8 minutes, or more than eighteen times as long. 
The longest time was required in unit 383, in which the machine required
3 hours and 13.5 minutes, while the blacksmiths required 50 hours, or 
more than fifteen times as long.

A  pointing machine was used under the modern method for pointing 
the bolts, and in unit 380 required 1 hour and 11.1 minutes as against 
5 hours by hand. In units 381 and 382 the time shown under the 
modern method is 1 hour and 40 minutes and 2 hours, respectively, 
while under the primitive method the time is 5 hours and 57.2 min
utes and 11 hours and 25.8 minutes. In unit 383 the machine required 
2 hours and 34.8 minutes as against 15 hours, or about six times as long 
by hand. Under the modern method the bolts were threaded by the 
use of threading machines, which required 1 hour and 30 minutes in 
unit 379,3 hours and 52.8 minutes in unit 380,2 hours and 22.9 minutes 
in unit 381, 3 hours in unit 382, and 5 hours and 54.8 minutes in unit 
383; while with the tools commonly used for such work in a blacksmith’s 
shop the time was 10 hours and 25 minutes, 8 hours and 20 minutes,
9 hours and 55.2 minutes, 85 hours and 42.8 minutes, and 25 hours, 
respectively. The greatest difference-in time for this operation is found 
in unit 382, in which the ratio is nearly 29 to 1 in favor of the machine 
method. In unit 379 the bolts were fitted with nuts, and these nuts 
under the modern method were threaded with a tapping machine in 30 
minutes as against 10 hours and 25 minutes by hand—a ratio of 21 to 
1 in favor of the machine. Under the modern method there are shown 
operations for conveying materials and products about the factory, 
finishing, packing, etc., which do not appear under the primitive method. 
These operations are only such as are incidental to modern factory 
methods, and are not here separately considered.

The totals shown in the summary for these units disclose wide dif
ferences in time in the various comparisons, but the varied capacities 
of machines and varied degree of skill o f the workmen can reason
ably account for them. The time shown as required for units 379 
and 380 under the modern method is 8 hours and 12 minutes and
10 hours and 50.9 minutes, respectively, as against 43 hours and 10 
minutes, or more than five times as long, required by hand in unit 379, 
and 40 hours, or nearly four times as long, in unit 380. In unit 381 
the figures are 11 hours and 18.7 minutes as against 47 hours and 37 
minutes, or more than four times as long, and in unit 382, which shows 
the widest difference of any, the time under the modern method is 8 
hours and 37.5 minutes as against 142 hours and 51.4 minutes, or nearly 
seventeen times as long, required under the primitive. In unit 383 the 
time shown is 19 hours and 37,3 minutes as against 100 hours, or more
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than five times as long. All the machine units, except that numbered 
379, as well as hand units 379 and 382, were produced in 1895; machine 
unit 379 was produced in 1896, and hand units 380, 381, and 383 were 
produced in 1865. One person produced hand unit 379 and 11 persons 
produced the machine unit. Two persons were employed on each of 
the other hand units and 10 on the machine units. The machine-made 
articles are better finished than the handmade, and certainly are equal 
in other respects.

Nuts.—In unit 384 the nut machine used under the modern method 
formed 200 pounds of nuts in 1 hour, while by hand with blacksmiths’ 
tools it required 7 hours and 30 minutes. The steam tapping machine 
threaded the nuts in 45 minutes as against 12 hours with a vise, tap, 
and stock by hand—a ratio of 16 to 1. After the nuts were formed 
under the modern method the burrs were removed with a dressing 
machine, which required 45 minutes. This work was not necessary 
under the primitive method. Under the modern method are found 
operations for making dies, etc., packing, furnishing power, etc., which 
do not appear in the hand method. These extra operations required 
1 hour and 22 minutes, or more than one-third of the entire time.

The total time shown in the summary for the production of this unit 
under the modern method is 3 hours and 52 minutes as against 19 
hours and 30 minutes, or five times as long, required by hand. The 
primitive work was done by 2 persons in 1840, while 15 persons did the 
machine work in 1895. The machine-made nuts are considered superior 
to the handmade.

R i v e t s .—In the production of rivets under the modern method a 
steam bolt machine was used for heading them, and required 1 hour 
and 6.7 minutes for 200, while the hand operators with blacksmiths’ 
tools required 17 hours, or fifteen times as long. Cutting the rivets to 
length with power shears required 8.9 minutes as against three hours, 
or twenty times as long, required with blacksmiths’ tools.

The total time shown in the summary for the production of this unit 
under the modern method is 1 hour and 35.6 minutes as against 20 
hours by hand—a ratio o f more than 12 to 1. Both the hand and 
the machine work were done in 1895, 2 persons being employed on the 
former product and 9 on the latter. No difference is claimed as to the 
quality of the two products.

W a s h e r s .—In the production of washers, as shown in unit 386, but 
one operation is given for the hand work, under which, with ordinary 
blacksmiths’ tools, 57 hours and 8.6 minutes were required for the 
making of 200 pounds o f washers, while with a steam punching machine 
it required but 2 hours and 40 minutes—a ratio of more than 21 to 1 
in favor of the machine method. Add to the time for the punching 
machine that shown for finishing, packing, etc., and we have a total of 
4 hours and 28 minutes required for the machine unit. Two persons 
produced the handmade washers in 1865, while 5 persons made the
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modern unit in 1895. The machine-made article is better in finish and 
equal in quality to the handmade.

IRON AND STEEL CHAINS.

This industry is represented by 4 units, the descriptions being as 
follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

387
388
389
390

100 pounds 
100 pounds 
100 pounds 
100 pounds

Chains___
Chains___
Chains....

¿-inch coil chain...............................
l-inch coil chain...............................
J-inch coil chain...............................

|-inch coil chain...............................
f-inch coil chain...............................
f-inch coil chain...............................

The first operation under the modern method of producing chains 
is that of shaping the links, which was done with a winding machine 
operated by steam. In two of the units, however, under the primitive 
method of production, this operation is blended with that of welding. 
The winding machine required 10 minutes to shape the links in unit 
388 and 5 minutes in unit 390 as against 3 hours and 12 minutes, or 
nineteen times as long, with blacksmiths’ tools in unit 388 and 2 hours 
and 54.6 minutes, or thirty-five times as long, in unit 390. The second 
operation is that of cutting out links which, under the modern method, 
was performed with the steam cutting machine in place of the black
smiths’ tools used under the primitive method. This machine required
5.5 minutes in unit 387, 10 minutes in unit 388, 3.5 minutes in unit 389, 
and 5 minutes in unit 390 to perform this operation. Under the primi
tive method this work required 50 minutes, or nine times as long, in 
unit 387; 48 minutes, or five times as long, in unit 388; 20.5 minutes, or 
six times as long, in unit 389, and 43.6 minutes, or nearly nine times as 
long, in unit 390. In units 387 and 389 the winding and welding under 
the primitive method were combined in one operation. The welding 
under the modern method was accomplished with a furnace, welding 
machine, etc., and the winding with a winding machine. Both these 
operations in the modern establishment required 3 hours and 24.6 min
utes in unit 387 and 1 hour and 39.2 minutes in unit 389 as against 9 
hours and 55 minutes and 5 hours and 2.6 minutes under the primitive 
method with blacksmiths’ tools—a ratio of about 3 to 1 in each case. 
The welding alone required 2 hours and 40 minutes and 1 hour and 20 
minutes for units 388 and 390, respectively, under the modern method 
with the steam welding machines, as against 4 hours and 3 hours and
38.2 minutes, respectively, for the hand work. Under the modern 
method there are operations for testing, repairing tools, etc., which do 
not appear under the hand method.

The total time shown in the summary for the production of these 
units under the modern method is 3 hours and 58.3 minutes in unit
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387, 3 hours and 10.1 minutes iu unit 388, 2 hours and 1.8 minutes in 
unit 389, and 1 hour and 36.2 minutes in unit 390, while the hand work 
required 10 hours and 50 minutes, 8 hours and 48 minutes, 5 hours 
and 28.2 minutes, and 8 hours for the respective units. About three 
times as long by hand as by machine is thus shown for the first three 
units, while in the last unit five times as long was required. Each of 
the hand units 387 and 389 was produced by 2 persons in 1860, while 
hand units 388 and 390 were produced in 1895,2 persons being employed 
on the former and 3 on the latter. Each of the machine units was 
produced by 11 persons in 1897. The handmade chains are superior 
in quality to the machine-made product.

IRON AND STEEL FORCINGS.

This industry is represented by 2 units, described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
num
ber. Hand. Machine.

391 Anvils......... 150-pound wroughtiron horseshoe 
anvil, 14£x4-inch steel face, 10-

150-pound cast-iron horseshoe an
vil, lqxt-inch steel face, 10-inch 
horn.

1

392 Harrow
teet.li.

Iron harrow teeth, Jx8 inches----- Iron harrow teeth, Jx8 inches.... 500

A n v i l s .—The production of anvils under the modern method, as 
presented in unit 391, is altogether different from the primitive method 
of production. Under the primitive method anvils were made from 
iron and steel by forging and welding, whereas under the modern 
method they were cast. The modern product is quite different from 
the primitive in character as well as in process of manufacture, but as 
both products answer the same purpose the comparison as a whole is 
valuable in that it shows how modern mechanical genius has contrib
uted to saving time and cost in producing various articles and at the 
same time adding to their quality. The total time shown iu the sum
mary as required to produce one anvil under the modern method is 15 
hours as against 62 hours, or more than four times as long, required 
under the primitive method. Seven persons produced the primitive 
unit in 1855, while 10 persons produced the modern unit in 1896. The 
modern anvil is superior to the primitive in all respects.

H a r r o w  T e e t h .—In the production of harrow teeth, as shown in 
unit 392, the steam shears used under the modern method cut the iron 
for 500 teeth into lengths in 10 minutes as against 7 hours and 30 min
utes, or forty-five times as long, required with blacksmiths7 tools by 
hand. The heating and pointing by the use of an oil furnace and steam 
trip hammer required 3 hours and 20 minutes, while by hand it required 
42 hours and 30 minutes, or nearly thirteen times as long. Under the 
modern method there are a few additional minor operations, which
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swell the total time to 3 hours and 43.5 minutes as against 50 hours, or 
more than thirteen times as long, required by hand. Two persons per
formed the hand work in 1894, while 7 persons produced the modern 
unit in 1890. There is no difference in the q uality of the two products.

IRON PIPE, WROUGHT.

This industry is represented by 1 unit, which is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Hand. (.¿uantity.
Machine.

393 Iron pipe . . . 4-incli lap-welded wrouglit-iron 
pipe.

4-incli lap-welded wrought-iron | 100 feet 
pipe.

The detailed table discloses a remarkable revolution in the produc
tion of this class of goods. Every single important operation under the 
modern method of production was performed with a powerful steam 
machine, while in more primitive times the simple tools of a blacksmith 
were the only appliances in use. These modern machines accomplished 
a reduction in time in the ratio of 16 to 1 and in labor cost in the 
ratio of 15 to 1. The first operation, that of beveling the edges of the 
iron, was performed under the modern method with a scarfing machine 
and required 2 persons a total of 14.4 minutes as against 15 hours, or 
sixty times as long, required by hand. Shaping the pipe and lapping 
the edges with a steam bending machine and furnace required 5 persons 
working a total of 50 minutes, while the blacksmith and his 2 helpers 
required a total of 22 hours and 30 minutes, or twenty-seven times as long. 
Heating, welding, smoothing, and polishing the pipe with welding and 
finishing machines required 2 hours and 2.1 minutes as against 30 hours, 
or nearly fifteen times as long, required by hand, and straighteningthe 
pipe with a steam straightening machine required 24.4 minutes as against 
7 hours and 30 minutes, or nearly nineteen times as long, required with 
a hammer, swedge, and anvil. The cutting and threading machine 
evened the ends and threaded 100 feet o f pipe in 50 minutes, while with 
hand tools it required 9 hours and 22.5 minutes, or more than eleven 
times as long.

The total time shown in the summary for producing this unit under 
the modern method is 4 hours and 46.9 minutes as against 84 hours 
and 22.5 minutes by hand. Three persons did the hand work in 1835, 
while 59 persons produced the modern unit in 1895. The modern 
product is superior to the primitive in every particular.
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J E W E L R Y .

This industry is represented by 15 units, the descriptions of which 
are as follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Ullit
Name.

Description.
Quantity.num

ber. Hand. Machine.

394 B alls........... 3-inch hollow gold halls for neck
laces.

8-inch hollow gold halls for neck
laces.

100

395 B alls........... i-inch hollow gold halls for neck
laces.

i-inch hollow gold halls for neck
laces.

100

396 Brooches . . . Brooches, solid gold fronts, hacks, 
and pins.

Brooches, solid gold fronts, backs, 
and pins.

100

397 Chains......... Gold chain, fox-tail pattern ......... Gold chain, fox-tail pattern........... 100 feet
398 Collar but

tons.
Gold collar buttons.......................... Gold collar buttons.......................... 100

399 Cuff buttons Gold link cuff buttons, oval shape, 
beaded edges.

Goldlink cuffbuttons, oval shape, 
headed edges.

100 pairs

400 Diamond cut
ting.

Cutting 3-carat diamonds............... Cutting 3-carat diamonds............... 4

401 Eiligree
shells.

Gold filigree shells for cuffbuttons. Gold filigree shells for cuff buttons. 100

402 Hairpins - . . Silver hairpins,battle-ax pattern. Silver hairpins, battle-ax pattern. 100
403 Lockets----- Men’s gold lockets, embossed 

scroll borders.
Men’s gold lockets, embossed 

scroll borders.
100

404 Pendant
pins.

Gold pendant pins, star-shape, 
scroll ornaments between points.

Gold pendant pins, star-shape, 
scroll ornaments between poin ts.

1 dozen

405 Bin settings Gold pin settings for 5-carat dia
monds.

Gold pin settings tor 5-carat dia
monds.

100

406 Rings........... Gold finger rings, drilled for 3 
stones.

Gold finger rings, drilled for 3 
stones.

1 gross

407
408

1 gross 
100 feetW ire ........... Gold wire, No. 30, Brown & Sharpe 

gauge.
Gold wire, No. 30, Brown & Sharpe 

gauge.

An examination of that portion of the detailed table which relates 
to this industry shows some remarkable contrasts under the two 
methods of production. The labor cost, which formerly constituted 
such a large proportion of the selling price of many articles, has been 
reduced to almost nothing in some instances. The most notable saving 
in time and labor cost will be pointed out as the instances occur.

G o l d  B a l l s .—In the jn'oduction of gold balls the first operation, 
as shown in unit 394, is that of melting the gold, which required 4 
minutes by the modern and 12 minutes by the primitive method. This 
was followed by rolling the gold into sheets, and by the aid of a modern 
rolling machine this work was accomplished in 4 minutes as against 12 
minutes by the use of hand rolls. Under the modern method the next 
five operations were performed with the aid of steam presses, swaging 
machine, ball mill, and drill, and required 9 hours and 9 minutes, 
while under the primitive method corresponding results were attained 
in a single operation with the use of jewelers’ tools and required 25 
hours. Polishing the balls with a steam polishing wheel required 1 
hour as against 5 hours with a brushing machine operated by foot 
power. The total time shown in the summary for the production of 
100 balls under the modern method is 10 hours and 32 minutes as 
against 31 hours and 24 minutes, or three times as long, by hand. The 
hand work was done by 4 persons in 1805, while 11 persons produced
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the modem unit in 1896. The machine product is claimed to be superior 
to the hand product.

In unit 395 the process of manufacture differed somewhat from that 
in the previous unit. In this unit the first operation was that of cutting 
out blanks, which, with the electric press used in the modern establish
ment, required 12 minutes as against 1 hour and 15 minutes, or more 
than six times as long, required with compasses and sliears_by hand. 
Drawing blanks, closing blanks, and rolling balls to shape with presses 
and rolling machine operated by electricity required 2 hours and 24 
minutes, while with a hammer, form, blowpipe, and pincers under the 
hand method it required 186 hours and 15 minutes, or more than 
seventy-seven times as long. The labor cost under the primitive method 
for this part of the work was $37.25, while under the modern method 
it was only 36 cents; that is, it cost as much to draw, close, and roll 1 
ball to shape by hand as it did 103£ balls by the aid of modern 
machinery. The total time required to produce 100 of these balls under 
the modern method was 2 hours and 51.6 minutes as against 200 hours, 
or about seventy times as long, by hand, while the labor cost was $0.5267 
by machine as against $40.00, or seventy-six times as much, by hand. 
One person in 1858 made the hand unit, while 3 persons produced the 
modern unit in 1896. JSTo difference is claimed in the quality of the two 
products.

G o l d  B r o o c h e s .—Great progress has been made in the production 
of articles similar to the one described in unit 396. Under the primitive 
mqthod the chasing required considerably more time than all the other 
operations combined, while under the modern method this work 
required only a little more than 2.5 per cent of the total time. The 
operation of rolling the gold was performed under the modern method 
with steam rolls in 2 hours as against 8 hours and 20 minutes required 
with hand rolls. Under the modern method cutting out, trimming, 
and piercing fronts were accomplished with presses, shears, and dies, 
and required 32 hours, 30 hours of which time was for trimming. 
Under the primitive method this work was all done in one operation 
with a saw and required 200 hours, or nearly seven times as long as 
by machine. The next operation considered is that of annealing and 
raising fronts, which, under the primitive method, was called “ chasing” 
fronts. Under the modern method this work was accomplished by the 
use of a drop hammer, pan, tongs, and die in 10 hours, while under the 
primitive method with engravers’ tools it required 2,000 hours. Before 
chasing it was necessary to outline the design, and this required 100 
hours, making a total o f 2,100 hours to accomplish what the machines 
accomplished in 10 hours. This is a ratio of 210 to 1 in favor of the 
modern method. Bolling the stock for backs with power rolls required 
1 hour as against 20 hours and 50 minutes by the use o f hand rolls. 
Cutting out the backs with a press and die required 1 hour as against 
50 hours with a handsaw. The steam polishing lathe polished the
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brooches in 75 hours, while with brushes and buff it required 400 hours. 
The other operations given in the table do not show any great saving 
in time.

The total time shown in the summary for the production of 100 
brooches under the modern method is 398 hours and 30 minutes as 
against 3,215 hours and 50 minutes, or eight times as long, under the 
primitive method. The hand work was done by 8 persons in 1865, 
while 17 persons produced the machine unit in 1896. The machine 
work is considered superior in all respects to the hand work.

G o l d  C h a in .—The first operation to be considered in unit 397 is 
that of drawing wire to size. Under the modern method this was 
done with wire machines and ruby plates operated by electricity, and 
required 1 hour and 30 minutes, while with draw plates, by hand, it 
required 10 hours, or six and two-thirds times as long. Chain-making 
machines made 100 feet of chain in 80 hours as against 500 hours, or 
more than six times as long, required with pliers and points by hand. 
The chain is softened, or made pliable, under the modern method with 
a softening machine, which required 1 hour as against 10 hours with 
sheet-iron rolls by hand.

The total time shown in the summary for the production of this 
unit under the modern method is 95 hours as against 536 hours and 40 
minutes, or five and two-thirds times as long, required by hand. Nine 
persons were employed on the primitive unit in 1871, while 17 persons 
produced the modern unit in 1896. Females have taken the place of 
males in the operations of making the chain. There is said to be very 
little difference in the quality of the product.

G o l d  C o l l a r  B u t t o n s .—In the production of collar buttons, as 
shown in unit 398, about the only comparison worthy of note is be
tween the operations employed in making the buttons after the gold 
had been melted and rolled. Under the modern method eleven opera
tions were necessary to cut, flange, trim, form, flatten, draw, curl, 
shape, and turn the buttons, all of which was done with the aid of 
power machinery, and required 2 hours and 24.5 minutes, while under 
the primitive method all this work was done in a single operation with 
the use of jewelers’ tools, and required 69 hours and 26.7 minutes, or 
about twenty-nine times as long.

The total time given in the summary for the production of 100 but
tons under-the modern method is 6 hours and 35.5 minutes as against 
104 hours and 51.7 minutes, or sixteen times as long, required by hand. 
Four persons did the hand work in 1866, while 17 persons produced 
the modern unit in 1896.

G o l d  C u f f  B u t t o n s .—In the manufacture o f link cuff buttons the 
work of cutting out the blanks, trimming edges, and cutting the but
tons to size with steam shears and a cutting press was accomplished 
in 2 hours and 45 minutes, while with a pattern and handsaw it re
quired 20 hours, or more than seven times as long. The greatest con-
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trast in time is found in the operations o f forming and finishing the 
faces of the buttons. Under the modern method this work was per
formed in 1 hour with the aid of steam drop hammers, while with 
jewelers’ hand tools it required 200 hours. Making the links with a 
steam press and dies required 10 hours as against 100 hours under the 
hand method. The remaining operations show no great contrasts in 
time.

The total time required to produce this unit under the modern 
method was 87 hours and 25 minutes as against 433 hours and 45 min
utes, or nearly five times as long, by hand. Sixteen persons pro
duced the hand unit in 1856, while 11 persons produced the modern 
unit in 1896. The beading on the hand work is sharper and more 
desirable, otherwise the machine work is superior to hand work.

D ia m o n d  C u t t i n g .—The information relating to the hand method 
of producing unit 400 was obtained from a person now employed as 
foreman in a leading diamond cutting establishment in this country. 
He informed the Department that, so far as known, diamond polishing 
was never done by hand in the United States. The data for polishing, 
operations 3, 5, 7, and 8, are for work done in Belgium in 1871, while 
those for the remaining operations are for work done in this country in
1896. After the rough stone had been separated into four parts, which 
was done by hand in both units and required 45 minutes, the work o f pro
portioning each stone was accomplished in 1 hour by the aid of a steam 
cutting lathe as against 3 hours and 30 minutes by the use of cutters’ 
box, knives, etc., under the hand method. The steam polishing wheel 
squared the stones in 8 hours as against 36 hours with a lapidaries’ wheel 
by hand. A  polishing wheel was also used for making octagons on 
stones and required 10 hours, while with a lapidaries’ wheel operated by 
hand 45 hours were required. The operations above noted show the 
greatest saving in time found in this unit.

The total time shown in the summary for this unit under the mod
ern method is 39 hours as against 132 hours and 10 minutes, or 
nearly three and one-half times as long, required by hand. The labor 
cost o f the machine unit is 77 per cent greater than that of the hand 
unit. This is largely due to the increase in the rate of wages paid in 
the polishing operations. Six persons did the hand work in different 
years, as noted above, while 9 persons did the machine work in 1896. 
The machine-cut diamonds are said to be more even than those cut by 
hand.

G o l d  F i l i g r e e  Sh e l l s .—The greatest saving in time and labor 
cost to be found in the jewelry industry, so far as shown in the units 
comprehended in this report, is seen in unit 401, which is for the pro
duction of gold filigree shells for cuff buttons. ’  The process o f man
ufacture under the two methods was so unlike that only two individual 
operations can be compared. Under the modern method the blanks 
were cut out with a press operated by electricity, which required 12
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minutes, while with a punch and hammer by hand, 3 hours and 20 
minutes, or sixteen and two-thirds times as long, were required. 
Forming the shells with a power press required 18 minutes as against 
16 hours and 40 minutes, or more than fifty-live times as long, required 
with a punch, hammer, and form. The design was stamped with a 
drop and die in 20 minutes, which, with 5 minutes for the foreman, 
makes a total of 25 minutes to complete the machine product as 
against 425 hours to complete the hand unit—a ratio of 1,020 to 1 in 
favor of the machine method.

The summary shows the total time necessary to produce 100 shells 
under the modern method to be 55 minutes as against 445 hours, or 
four hundred and eiglity-flve times as long, by hand. The labor cost 
under the primitive method was almost 439 times as much as under the 
modern method. The hand work was done in Germany by 1 person in 
1858, while 2 persons did the machine work in 1896. The hand work 
is said to be sharper in effect while the machine work is more uniform 
in finish.

S i l v e r  H a i r p i n s .—The first operation considered in the production 
of this unit is that of rolling the silver. Under the modern method, 
with the aid of steam rolls, this work required 20 minutes as against 8 
hours and 20 minutes, or twenty-five times as long, with hand rolls. 
Cutting out blanks with steam shears required only 15 minutes, while 
with a hand piercing saw it required 66 hours and 40 minutes, or nearly 
two hundred and sixty-seven times as long. The operations of shaping, 
piercing, and chasing were performed so differently under the two 
methods that they are best comprehended by considering them as a 
group. Under the modern method these operations were performed 
with drop hammers and dies and press and die operated by steam, and 
engravers’ tools by hand, and required a total time of 35 hours and 50 
minutes, while with a hand hammer and engravers’ tools 316 hours and 
40 minutes, or nearly nine times as long, were required. The remain
ing operations under the modern method swell the total time neces
sary for the production of this unit to 81 hours and 55 minutes as 
against 750 hours and 41.7 minutes, or more than nine times as long, 
required by hand. The hand work was done by 4 persons in 1856, 
while 10 persons did the machine work in 1896. The chasing on the 
hand unit is more artistic than that done with machines.

G o l d  L o c k e t s .—In the production of this unit the gold was 
melted and annealed with apparently the same appliances under 
both methods, yet it required nearly twenty-three times as long in 
the primitive establishment as it did in the modern. The original 
data for hand work covered the production of 12 lockets, while those 
for machine work covered 180, which suggests that the conforming 
of the hand unit to 100 lockets perhaps gave too large a proportion 
of time to this operation. Ho doubt it would take approximately 
as long to melt the gold for 12 lockets as it would for three or four
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times that number. Drawing the wire under the modern method with 
a steam wire-drawing machine required 33.3 minutes as against 16 
hours and 40 minutes, or thirty times as long, required with a hand 
windlass and die. By the use of a steam press the sides were formed 
and embossed in 8 hours and 20 minutes, while with a hammer and 
form and chasing tools it required 183 hours and 20 minutes, or twenty- 
two times as long to accomplish similar results by hand. Making 
bezels with a power press required 5 hours and 33.3 minutes as against 
83 hours and 20 minutes, or fifteen times as loug, required with shears, 
blowpipe, and fiddle bow. Making portrait boxes required the same 
time as that of making bezels.

The total time shown in the summary for the production of this unit 
under the modern method is 235 hours and 52.7 minutes as against 733 
hours and 20 minutes, or more than three times as long, by hand. 
One person did the hand work in 1860, while 15 persons produced the 
machine unit in 1896. No difference is claimed in the quality of the 
two products.

G o l d  P e n d a n t  P in s .—The greatest saving in time seen in unit 404 
is found in operations 3 and 4, for cutting out stars and scroll pieces. 
Under the modern method this was done with presses run by steam and 
required 30 minutes for each operation as against 12 hours, or twenty- 
four times as long, required with saws by hand. Making bars, pins, 
hooks, and hinges with stamping presses required 3 hours, Avhile with 
jewelers’ hand tools it required 36 hours, or twelve times as long.

The total time shown in the summary for the production of 1 dozen 
pins under the modern method is 26 hours and 58.1 minutes as against 
119 hours and 43.1 minutes, or nearly four and one-half times as long, 
required by hand. Seven persons were employed on the hand unit in 
1856, while 22 persons produced the modern unit in 1896. The machine 
work is said to be more accurate than hand work.

G o l d  P in  S e t t i n g s .—The process of manufacturing pin settings, 
as shown in unit 405, is very simple, requiring but two operations. 
Under the modern method a foot press and a die operated by foot power 
made 100 settings in 1 hour, while with jewelers’ tools this work required 
250 hours. One person was employed under each method. The primi
tive unit was made in 1857, in Germany, while the modern unit was 
produced in 1896.

G o l d  B in g s .—There are two presentations for the production of 
finger rings, but such differences are found in the character of the prod
ucts that satisfactory comparisons between the methods employed or 
results attained in the two establishments can not be made. Unit 406 
is for 1 gross of rings drilled for stones, while unit 407 is for 1 gross of 
plain gold rings. In unit 406 the processes of manufacture under the 
two methods were so different that most of the comparisons are made 
by grouping operations.

Under the modern method, in unit 406, rolling the gold and cutting
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out blanks were accomplished with the steam rolls and cutting press and 
required 1 hour and 15 minutes. Under the primitive method the work 
corresponding to this is that of squaring the ingots, which was accom
plished with a hammer, etc., in 5 hours. Shaping and trimming blanks 
with a drop and die and steam cutting press required 1 hour as against 
12 hours with a hand draw blade. Finishing the shaping, chasing, etc., 
by the use of a drop and die and cutting press required 1 hour, while 
with a hammer, chasing tools, etc., required 110 hours. The remaining 
operations show no great contrasts in time.

In unit 407 the saving in time under the modern method is not 
nearly so great as in unit 406. The totals shown in the summary for 
these units are found to be 1G hours and 20 minutes under the modern 
method for unit 406 and 21 hours and 25 minutes for unit 407 as against 
166 hours and 32 minutes, or more than ten times as long, for unit 406 
under the hand method and 62 hours and 12 minutes, or nearly three 
times as long, for unit 407. Both hand units were made in Germany, 
unit 406 by 4 persons in 1855 and unit 407 by 1 person in 1858, while 5 
persons and 7 persons produced the respective machine units in 1896. 
The quality of the work is about the same under the two methods.

G o l d  W i r e .— The production o f  100 feet of gold wire, as shown in 
unit 408, required 34.5 minutes with steam rolls, reel, and die under tlm 
modern method as against 4 hours and 5 minutes, or seven times as 
long, required with hand rolls, draw plate, and die operated by foot 
power. Three persons were employed in the production of both the 
hand and machine products, the former being made in 1846 and the 
latter in 1896.

KINDLING WOOD.

This industry is represented by 2 units, the descriptions of which 
are as follows:

ARTICLE p r o d u c e d  o r  w o r k  a c c o m p l i s h e d .

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

409
410

Kindling wood 
Kindling wood

6-inch pine kindling wood...........
9-inch pine kindling wood...........

6-incli pine kindling wood...........
9-inch pine kindling wood...........

1 cord 
1 cord

The simple methods of production shown in these units make it 
unnecessary to compare separate operations further than to say that 
the greatest saving in time is found in the sawing operation. Under 
the modern method steam saws cut the wood into blocks and the 
blocks were split by the use of steam splitters, while under the primi
tive method handsaws and axes were used. The total time shown in 
the summary to prepare 1 cord of 6-inch kindling wood, as shown in 
unit 409, under the modern method was 3 hours and 52.5 minutes as 
against 40 hours, or more than ten times as long, required by hand.
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The time required to prepare a cord of 9-inch kindling1 wood, as shown 
in unit 410, was 2 hours and 47.6 minutes under the modern method as 
against 26 hours and 40 minutes, or nine and one-half times as long, 
required by hand. One person each produced the hand units, while 
5 persons produced modern unit 409 and 4 persons unit 410. The hand 
work on unit 409 was done in 1875 and that on unit 410 in 1885, while 
both modern units were produced in 1895.

LABELS AND TAGS.

This industry is represented by 4 units, the descriptions of which 
are as follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.Hand. Machine.

411 Labels......... 100,  000 
100, 000 
100, 000

412 Labels......... 1-inch round labels..........................
413 T a g s........... No. 1 paper tags, 1x14 inches, with 

strings.
No. 1 paper tags, lx lj inches,with 

strings.
414 T a g s ........... No. 7 shipping tags, 6Jx2J inches, 

plain eyes.
No. 7 shipping tags, 6£x2J inches, 

reenforced eyes.
100,  000

As regards these units, the detailed table shows such a similarity in 
the methods of manufacture employed under the two methods that the 
units for labels and the units for tags are each considered together.

L a b e l s .—The operation of cutting the paper was done with a cut
ting machine under both methods. The steam machine did this work 
in 4 hours and 5.5 minutes in unit 411 and in 4 hours in unit 412 as 
against 7 hours and 7 hours and 30 minutes, respectively, with the 
hand machine. The greatest amount of time saved in any single oper
ation was in that of printing, yet this saving was far below that shown 
for printing on units under the head of “ Printing and publishing.” 
This is no doubt due to the fact that the hand presses used on these 
units were really printing machines—that is, they were operated by 
turning a crank—and they did their work in very much the same manner 
as those used in the modern establishments, the chief difference being 
in the use of steam motive power. Under the modern method 2 per
sons were reported as working on one press, but as a matter of fact one 
person, the press feeder, actually operated the press—that is, fed it— 
while the other, the pressman, prepared the forms, adjusted the press, 
and generally supervised for ten machines. The hand presses required 
the constant time of 2 persons, and this accounts principally for the 
time saved. The hand presses printed 12 labels at an impression, while 
the steam presses printed only 10. The total time for the printing with 
the steam press in unit 411 was 20 hours as against 30 hours and 46.2 
minutes with the hand press, and in unit 412 the time was 11 hours as 
against 17 hours and 23.4 minutes,
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Cutting out the labels with the cutting machine, operated by elec
tricity, required 4 hours and 26.7 minutes in unit 411 and 3 hours and
38.2 minutes in unit 412, while the time necessary with a mallet and 
die by hand was 9 hours and 5.5 minutes in unit 411 and 5 hours in 
unit 412.

The greatest ratio of time saved was in the operation of gumming the 
labels. In this work the gumming machine has taken the place of the 
brush. This machine gummed 100,000 labels in unit 411 in 1 hour and
6.7 minutes as against 5 hours and 36.4 minutes by hand, and in unit 
412 the time was 43.6 minutes as against 3 hours and 37.5 minutes.

The totals, as shown in the summary, are 32 hours and 39.5 minutes 
and 21 hours and 9.9 minutes, respectively, for machine work as against 
54 hours and 35.8 minutes and 35 hours and 27.7 minutes by hand. 
The data for printing and those for cutting, gumming, etc., were secured 
from different sources, and in the handwork were for difterent years. The 
hand printing for both units was done in 1860 and the cutting, etc., in 
1865, and the machine work was all done in 1896. Seven persons were 
employed on each of the hand units and 10 on each of the machine 
units. There is very little difference in the quality of the work done 
under the two methods.

T a g s .— In the production of tags, as shown in units 413 and 414, only 
one operation, that of cutting out, which is really the making, is con
sidered, because the only material saving in time for the entire pro
duction is found in this operation. In unit 413 the tag-cutting machine 
cut out 100,000 tags in 12 minutes as against 7 hours and 41.5 minutes 
required by hand with a mallet and die—a ratio of 38£ to 1 in favor of 
the machine method, and in unit 414 the machine made the same num
ber of tags in 13 hours and 20 minutes, while by haud it required 100 
hours—a ratio of 7& to 1 in favor of the machine method. In unit 413 
the greatest time was expended on the operation of making fasteners, 
but it was done without tools of any kind under both methods and 
required about the same time.

The totals, as shown in the summary, are 164 hours and 48 minutes in 
unit 413 and 15 hours and 33.4 minutes in unit 414 under the machine 
method as against 174 hours and 13.8 minutes and 102 hours, respec
tively, under the hand method. The hand work was done in both 
instances in 1877 and the machine work in 1895. There were 3 persons 
engaged on the hand work in unit 413 and 2 in 414, and in the machine 
work the number was 5 and 4, respectively. The machine-made tags 
are claimed to be smoother and better finished.

7405—Yol. 1-----20
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L A D D E R S .

This industry is represented by 2 units, the descriptions being as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

415 Ladders___ 30-foot spruce and oak ladders___ 30-foot spruce and oak ladders___ 1 dozen
416 Stepladders. 6-foot spruce stepladders............... 6-foot spruce stepladders............... 1 dozen

Rounding and splitting the poles, in unit 415, was done under the 
modern method with a molding and splitting machine in 45 minutes, 
while this work with circular saws run by water and a hand shave 
required 28 hours—a ratio of 37 to 1 in favor of the machine method. 
The planing was done by a planing machine in 1 hour as against 9 
hours by hand, and the necessary boring with a steam boring machine 
required 2 hours and 40 minutes, while with a brace and bit by hand it 
required 12 hours. The rounds were tenoned with the tenoning 
machine in 1 hour and 30 minutes as against 12 hours required with a 
hollow auger by hand.

In the iiroduction of stepladders, as shown in unit 416, the principal 
saving in time is found in the operations of cutting the lumber into 
lengths and in planing lumber. The lumber was cut into widths and 
lengths with steam circular saws in 7 hours as against 36 hours with a 
handsaw. The necessary planing was done with the planing machine 
in 2 hours, while by hand 12 hours were required. Grooving the 
sides for steps with a grooving machine required only 45 minutes as 
against 6 hours with a saw, chisel, and mallet.

Taking up the totals for this industry, as shown in the summary, it is 
found that the entire time necessary for the production of unit 415 
under the modern method was 46 hours and 25 minutes as against 103 
hours and 15 minutes by hand—a ratio of 2| to 1 in favor of the 
machine method, and that the time required for unit 416 was 14 hours 
and 10 minutes as against 58 hours and 30 minutes—a ratio of more 
than 4 to 1 in favor of the machine method. The hand work in both 
instances was done in 1857 and the machine work in 1896. In unit 415 
there were 5 persons employed on the hand work and 11 on the machine 
work. One person did the hand work on unit 416 and 4 persons did 
the machine work. As to durability and finish, there is no substantial 
difference between the products under the two methods.
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LASTS.

This industry is represented by 1 unit, which is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit Description.
Quantity.Name.

ber. Hand. Machine.

417 Lasts........... Maple shoe lasts, women’s............. Maple shoe lasts, women’s ............. 10 pairs

The automatic turning machine turned or shaped 10 pairs of lasts in 
20 minutes, while the hand operator with a last makers’ knife required 
10 hours, or thirty times as long. The finishing was done by hand under 
both methods, but the turning machine did its work so perfectly that it 
required only 40 minutes to complete the work on the machine product, 
whereas the hand-shaped lasts required 10 hours for finishing. An 
inspection of the detailed table shows several operations under the 
machine method of production which have no comparative operations 
under the hand method; these are making patterns, sawing instep 
blocks, boring holes and inserting pins, rimming instep blocks, etc. 
These extra operations required about two-fiftlis of the total time.

The total time shown in the summary for the machine work is 4 hours 
and 24 minutes as against 24 hours by hand—a ratio of almost 51 to 1 
in favor of the machine method. The hand work was done by 1 person 
in 1865 and the machine work was done in 1895 by 8 persons. Machine- 
made lasts are more uniformly made and of better finish.

LEATHER GOODS.

This industry is represented by 5 units, which are as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

418 Cup plung
ers.

Pocketbooks

Cup plungers, £x2 inches............... Cup plungers, ^x2 inches............... 100

419 Morocco-leather bill books, 8^x3 
inches.

Morocco-leather bill books, 8^x3 
inches.

1 gross

420 Pocketbooks Morocco-leather combination 
pocketbooks, 4^x21 inches.

Morocco-leather combination 
pocketbooks, 4Jx2J inches.

1 gross

421 Purses......... Morocco-leather purses, riveted. Morocco-leather purses, riveted. 1 gross
422 Shopping

bags.
Cloth-top shopping bags, 9x10 

inches.
Clotli-top shopping bags, 9x10 

inches.
1 gross

C u p  P l u n g e r s .— Taking the unit for making cup plungers, a glance 
at the detailed table shows that the operations employed in this work 
are few and simple. In the hand unit, by the use of a die, maul, press, 
and knife, 100 plungers were cut out, molded, and trimmed in 2 hours 
and 20 minutes, while under the machine method, by the aid of a die, 
steam presses, and turning lathe, corresponding results were obtained
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in 50 minutes, the time assigned to overseeing and furnishing power 
bringing the total up to 58 minutes.

The hand product was made in 1889 and the machine product in 1895. 
All the work on the hand product was done by 1 person, while 5 per
sons were employed on the machine product.

P o c k e t b o o k s .—A comparison of units 419 and 420 shows that, except
ing the operation of attaching metal frames in the latter unit, the work 
of making morocco-leather bill books and combination pocketbooks is 
practically the same. In the machine units electric power was employed, 
while in the hand units all work except sewing the seams was done by 
hand. In the latter instance a foot-power sewing machine was used. 
The only material advancement shown in these units is in the opera
tions in which power machinery was used. In both units the operation 
of skiving the leather required 3 hours by the use of a knife and board 
under the hand method as against 1 hour with the aid of a skiving 
machine. Cutting and shaping the books required 3 hours by the use 
of a hand die and hammer as against 1 hour by a power die press. In 
the operation of creasing the edges the work was performed in 3 hours 
by a creasing machine as against 9 hours under the hand method. 
Sewing the seams required 2 hours under the modern as against 6 
hours under the primitive method.

Taking up the units as a whole, it will be seen that in making 1 gross 
of bill books it required 31 hours and 48 minutes under the modern 
method as against 45 hours and 48 minutes under the primitive method, 
while in making 1 gross of combination pocketbooks the work was ac
complished in 34 hours and 24 minutes by the aid of modern machinery 
as against 49 hours by the use of hand tools. The hand unit in each 
case was made in 1877, while the machine units were produced in 1896. 
The same number of persons was employed on the units under both 
methods, 21 being employed on unit 419 and 24 on unit 420.

P u r s e s .—Examination of the detailed table shows that in the manu
facture of leather purses only a few operations are required. In the 
machine unit the leather was first cut to shape by the aid of a die press 
in 1 hour and 18 minutes as against 3 hours and 18 minutes required 
by the use of a knife and pattern in the hand unit; then the seams 
were sewed by an electric-power sewing machine in 1 hour as against 2 
hours required by a foot-power sewing machine, after which the frames 
were riveted, which completed the purses.

The total time required for the completion of the unit was 7 hours 
and 30 minutes under the modern method as against 11 hours and 30 
minutes under the more primitive method. The hand product was 
made in 1878 and the machine product in 1896. Four persons were 
employed in the production of the unit under both methods.

S h o p p in g  B a g s .—The last unit in this industry relates to the manu
facture of cloth-top shopping bags. Of the five operations in which 
power machinery was employed, four relate to work that was per-
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formed by the use of sewing machines and one relates to forming the 
handles, the greatest difference being shown in the latter operation, in 
which the work was performed in 1 hour by the use of the forming 
machine as against 3 hours required by the use of the forming board 
under the hand method.

Taking the unit as a whole, the work of making 1 gross of clotli-top 
shopping bags was accomplished m 31 hours and 48 minutes under 
the machine method as against 43 hours and 48 minutes required under 
the hand method. The hand product was made in 1878 by 21 persons, 
while 22 persons were engaged on the machine product in 1890.

As regards the essential qualities of the finished products in this 
industry, the hand and machine made goods are said not to differ, except
ing in the case of unit 420. In this instance it is claimed that the 
handmade pocketbook is inferior to the machine-made article.

LEATHER, TANNED AND CURRIED.

The 6 units representing this industry are said to give a very good 
idea of the various methods employed in the production of different 
kinds of leather, and are as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
num
ber. Hand. Machine.

423 Beltingleather.. Oak-tanned belting leather....... Indian-tanned belting leather.. 
Gambier-tanned calfskins, 40 to 

45 pounds per dozen.

20 butts
424 Calf leather........ Gambier-tanned calfskins, 40 to 

45 pounds per dozen.
100

425 Deer leather----- Oil-tanned and dressed medium- 
weight deerskins.

Oil-tanned and dressed medium- 
weight deerskins.

100

426 Kid leather........ Sumac-tanned kid skins (mo
rocco), average 70 square feet 
per dozen.

Chrome-tanned kid skins (mo
rocco), average 70 square feet 
per dozen.

100 doz.

427 Kip leather........ Hemlock-tanned cordovan kips, 
average 14 square feet per side.

Hemlock-tanned cordovan kips, 
average 14 square feet per side.

100 sides

428 Sheep leather... Alum-tanned sheepskins, aver
age 60 square feet per dozen.

Alum-tanned sheepskins, aver
age 60 square feet per dozen.

100 doz.

An examination of that portion of the detailed table which relates to 
this industry shows that, while there are a number of operations com
mon to all the units, yet the time required in each varies considerably. 
Aside from the fact that no two establishments employ exactly the 
same methods to accomplish a common result, there is in this, as in 
most other cases where several units are reported for the same indus
try, a very substantial reason for variations in the time required for 
common operations. It has already been noted, in connection with 
the boot and shoe industry, that the amount of time expended upon 
each* unit is usually regulated by the particular style and quality of 
the product. In the tanning and dressing of leather practically the 
same conditions are found. The number of operations and the amount 
of time expended on each are governed by the nature and quality of 
the skins, as well as by the particular manner in which the product
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is to be tanned and finished. Before entering into any detailed con- 
sideration of the vario"s operations, it is important that attention be 
called to the fact that in some of the operations the work done and the 
time expended on the particular part has reference only to the han
dling of the skins, and not to the accomplishment of the particular 
process. Thus, in the processes of soaking, liming, rinsing, and tan
ning, the data in the detailed table merely refer to the work of put
ting the skins into the various vats or receptacles, and removing them 
after they have been sufficiently soaked, limed, rinsed, or tanned. So, 
too, in the different drying operations, the time given is oidy that 
required to place the skins in position and to remove them when dry. 
This fact should always be kept in mind when making any comparison 
between the various operations or units reported under this industry. 
Only four of the six units representing the industry are noticed in this 
discussion, as a consideration of the other units would be oidy a repeti
tion of what is here shown.

C a l f  L e a t h e r .— Taking up the unit for calfskins and referring to 
the detailed table, it will be seen that the skins, which came to the 
factory “ green salted,” were first put into water vats and soaked, this 
work requiring 18 minutes under the machine method as against 1 
hour under the hand. Under the machine method this operation was 
followed by drenching the skins, which appears to have been omitted 
under the hand method. In the next operation the work in connection 
with the liming was performed in 2 hours and 43.6 minutes under the 
modern method, while 6 hours and 40 minutes were required under the 
primitive method. The next operation is that of removing the hair. 
Under the machine method this was accomplished in 1 hour by the 
aid of the unhairing drum as against 4 hours and 10 minutes by the 
use of the beam knife and beam under the hand method. The work 
of fleshing the skins was performed in 1 hour by the aid of the flesh
ing machine as against 6 hours and 40 minutes by the use of hand 
fleshing knives. This is followed by putting the skins in vats for the 
purpose of removing the lime. The work in connection with this part 
required 1 hour under the modern method as against 3 hours and 
20 minutes under the primitive method. The labor incident to the 
operations of tanning was performed in 6 hours under the machine 
method and in 10 hours under the hand method. The next important 
operation is that of shaving and dressing the flesh side of the skins. 
Under the machine method this work was accomplished by the fleshing 
machine in 8 hours as against 11 hours and 54 minutes under the hand 
method. Slicking the skins on the grain side was done by hand under 
both methods, it requiring 17 hours and 47 minutes under the primi
tive method and only 5 hours under the modern. The work of coloring 
the skins required 16 hours and 40 minutes under the machine method, 
but there appears to be no corresponding operation under the hand 
method. It is probable, however, that this work was included in some
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other operation. The operation of finishing- the flesh side of the skins 
by the modern method shows a considerable saving in time, the work 
being accomplished in 2 hours and 46.7 minutes by the aid of power 
emery wheels, which have displaced the moon knives and beam used 
under the primitive method, by the nse o f which it required 20 hours, or 
more than seven times as long. Under the hand method the skins were 
measured by the use of a measuring stick in 5 hours and 20 minutes as 
against 1 hour required by the aid of a foot-power measuring machine 
under the modern method.

An examination of that part of the summary table which relates to 
this industry shows that the work of tanning and finishing 100 calf
skins was accomplished in 72 hours and 56.3 minutes under the modern 
method as against 113 hours and 51 minutes required under the primi
tive method. The hand work was done in 1870 by 28 persons, while 
the work on the machine unit was performed in 1896 by 78 persons.

K id  L e a t h e r .—Taking next the unit for kid leather, it will be seen 
by the description that the hand unit was tanned by the sumac pro
cess, while in the production of the machine unit the chrome-tanning 
process was employed. As regards the difference between the two 
processes, it is said that the leather produced by the latter process is 
superior in every way to that produced by the sumac process, which is 
now employed only in the production of cheap grades of leather. Prior 
to the introduction of the chrome process French kid was very largely 
used in the manufacture of women’s fine shoes, but of late years chrome- 
tanned kid, which is a domestic product, has practically superseded the 
imported article.

An examination of the detailed table shows that the first important 
operation is that of fulling the skins. Under the machine method this 
work was accomplished in 6 hours and 40 minutes by the aid of a 
steam fulling mill, while under the hand method the fulling mill was 
driven by horse power and it required 13 hours and 20 minutes, not 
including tbe time assigned to the horses. By the aid of the unhairing 
and fleshing machine the work of removing the hair and flesh was 
accomplished by a single operation in 13 hours and 20 minutes, while 
under the hand method three operations were necessary in which, by 
the use of beam knives and beams, the work required 193 hours and 4 
minutes, or more than fourteen times as long. In washing and soften
ing the skins and neutralizing the lime the work was performed in 13 
hours and 20 minutes by the aid of a pin wheel and revolving drum 
under the modern method as against 9 hours and 36 minutes required 
by the use of tanks and sticks under the primitive method. In this 
instance the excessive time under the machine method is doubtless due 
to the more thorough work performed under this method. This is fol
lowed by slating the skins, which was done in 13 hours and 20 minutes 
by means of a slating machine as against 26 hours and 40 minutes 
required under the hand method. The next operation is that of tan-
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ning. By the introduction of the chrome process this part of the work 
has evidently undergone considerable change. Under the hand method, 
in which the sumac process was employed, the skins were first sewed 
into the shape of bags so as to hold the tan liquor with which they were 
afterwards filled, emptied, refilled, and allowed to stand for a time in 
order that the liquor might be forced into the pores, while under the 
modern method the skins were put into vats containing a chrome-tan 
solution and by the means of paddle wheels they were stirred and 
turned until they had become thoroughly impregnated with the liquor. 
The labor incident to this operation required 26 hours and 40 minutes 
under the machine method as against 200 hours under the hand method. 
In the next operation the work of extracting the tan liquor and stretch
ing the skins was performed in 40 hours by the aid of striking-out 
machines as against 133 hours and 20 minutes required by the use of 
hand slickers. The operation of stretching and smoothing the skins 
required 233 hours and 20 minutes by the use of hand slickers and 26 
hours and 40 minutes by the use of the striking-out machine. Under 
the machine method the work of coloring was performed by immersion 
in 60 hours, while under the hand method the coloring liquid was 
spread upon the grain side by the use of swabs in 173 hours and 20 
minutes. Under the primitive method the work of polishing and 
finishing was divided into two operations. In the first the skins were 
brushed and polished, after which they were smoothed and slicked. 
The time required for both operations was 300 hours, while under the 
modern method, by the aid of a glazing machine, the work was per
formed in a single operation in 100 hours.

A  careful comparison of the hand and machine methods shows that 
there are a number of operations in the latter which do not appear in 
the former. Most of these, particularly the staking and seasoning, fol
low as a consequence of the improved method of tanning and finishing 
the product.

The summary table shows that under the primitive method the work 
required 1,506 hours and 56 minutes as against 773 hours and 20 min
utes by the aid of modern machinery. The hand unit was produced in 
1860 and the machine unit in 1896. The number of persons engaged on 
the hand product was 226, while 116 persons worked on the machine 
product.

K ip Leather.—In unit 427 we have what is said to be a very good 
statement regarding the production of kip leather. In this unit, after 
the hides have been soaked, they are put through a hide mill and then 
cut into halves on line of the back bone, and each half is there
after designated as a side. Under the machine method this operation 
was accomplished in 1 hour and 30 minutes as against 5 hours required 
under the hand method. The sides were cleansed after liming, fleshing, 
etc., by means of a power drench wheel in 1 hour as against 5 hours 
required by the use of a water vat and pump under the hand method.
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This was followed by grinding tlie tan bark. Under tlie machine 
method this work was accomplished in 1 hour by the aid ot a steam- 
power bark mill, while under the hand method, in which the mill was 
driven by horse power, it required 10 hours. In this unit the process 
of tanning is somewhat different from that employed in the other units. 
After preparing the tan liquor the sides were given several immersions, 
and after remaining in the vats a sufficient time they were taken out 
and dried, and then after being dampened, stoned, and split they were 
again placed in the vats to receive the final tanning. The operation of 
removing wrinkles was performed with the stoning-out jack in 3 hours 
under the machine method as against 10 hours required by hand. In 
the operation of splitting the flesh side from the grain side the work 
was accomplished in 2 hours by the aid of a modern belt-knife splitting 
machine, while by the use of hand splitting knives it required 16 hours. 
The operation of shaving the flesh side of the leather so as to make a 
smooth surface on which to work the finish is one of the most impor
tant parts of the work. Under the modern method this work was 
accomplished in i  hours by the aid of a whitening or shaving machine, 
while under the primitive method in which whitening knives were used 
it required 15 hours. The work of softening and raising the grain of 
the leather was performed in 2 hours and 45 minutes by the aid of a 
boarding machine as against 5 hours required by the use of cork hand- 
boards under the primitive method. Under the machine method the 
operation of stretching and smoothing the leather was accomplished in
1 hour and 30 minutes by the aid of a stoning-out jack, while under the 
hand method it required 17 hours and 46.5 minutes—a ratio of about 12 
to 1. The operation of smoothing and finishing the flesh side required
2 hours by the aid of a glassing machine as against 5 hours by the use 
of the glass slicker under the hand method. Paste was next applied to 
the flesh side of the leather, after which the work of facing and finish
ing was performed. This operation, by the use of the glass slicker, 
required 5 hours under the primitive method, while only 1 hour and 30 
minutes were necessary with the glassing machine under the modern 
method. In measuring the leather an automatic foot-power measuring 
machine has displaced the measuring stick and rule. Under the 
machine method this operation was performed in 1 hour as against 2 
hours required under the hand method.

The total time required for the completion of the unit, as shown in 
the summary table, was 87 hours and 40.6 minutes under the modern 
method as against 159 hours and 56.5 minutes under the primitive 
method. Tlie work on the hand product was performed in 1866 by 50 
persons, while that on the machine product was done in 1896 by 52 
persons.

S h e e p  L e a t h e r .—An examination of the unit for alum-tanned 
sheep leather shows that as between the modern and primitive methods 
the saving in time is not nearly so great as in the other units reported
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under this industry. It is probable, however, that this is due to the 
large number of additional operations required under the modern 
method of production. The first important operation in the production 
of this unit is that of pulling the wool. Under the machine method 
this work was performed in 60 hours, while under the hand method it 
required 96 hours. As the work was performed by hand in both cases 
it is probably fair to assume that the modern method of preparing the 
skins for the wool pulling had a tendency to make this part of the work 
much easier. In the operation of fleshing the skins considerable dif
ference in time is shown between the two methods. Under the machine 
method this work was accomplished in 4 hours by the aid of a fleshing 
machine, while under the hand method by the use of the fleshing knife 
and beam it required 68 hours and 30 minutes—a ratio of about 17 to 1 
in favor of the modern method. The next important operation is that 
of pickling the skins. Under the machine method this work was per
formed by the use of the pickle wheel in 1 hour and 30 minutes as 
against 13 hours and 20 minutes required under the hand method. 
After the operation of immersing the skins in tan liquor there appears 
to be considerable difference in the manner in which the skins were 
treated. Under the hand method they were next rinsed and cleaned 
and then dried and stretched, after which the operation of fulling, which 
required 37 hours and 30 minutes, was performed, while under the 
machine method the fulling followed immediately after the tanning and 
was accomplished in 20 hours. Under the machine method the skins 
were taken from the fulling wheel and dried, after which they were 
cleansed with naphtha and then moistened and put into a pin wheel con
taining a chemical solution and whitened, the latter three operations 
combined requiring 45 hours, while under the hand method there 
appears to be but one operation which in any way enters into the 
cleansing of the skins, and this required 37 hours and 30 minutes. In 
this instance it is quite clear that the machine method is more thorough 
and is conducive of much better results. In the latter stages of the 
work there are several operations under the machine method which do 
not appear under the hand method, namely, buffing, recrutching, com
pressing, and reironing the skins. Considering the work performed in 
these operations, together with the fact that the staking and matching 
required so much more time under the modern method, there is every 
reason to believe that the finished product under the primitive method 
was greatly inferior to that produced under the modern method. This 
conclusion is borne out by the statement of the parties who furnished 
the original data, which is to the effect that the improved chemical 
treatment and greater detail in finishing the skins tend to make the 
leather more flexible and add at least 40 per cent to the durability and 
value of the modern product.

Taking the unit as a whole, a glance at the summary table shows 
that the production of 100 dozen alum-tanned sheepskins required 680
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hours and.50 minutes under the primitive as against 012 hours and 32 
minutes under the modern method. It will be noticed also that under 
the modern method the labor cost slightly exceeds that of the primitive 
method. This, however, is more than counterbalanced by the increased 
price which the modern product commands. The hand unit was pro
duced in 1800 by 21 persons, while the machine unit was produced in 
189G by 93 persons.

In some of the units it will be noticed that there is no account of the 
work of overseeing. The explanation for this is that in the establish
ments where such units were produced the overseeing was performed 
by members of the firm or office force, and therefore could not readily 
be apportioned to the work of production. As regards the six units 
which represent this branch of industry, it is quite clear that the intro
duction of power machinery, together with the improved chemical treat
ment to which the skins were subjected, has resulted most beneficially, 
as in all cases it is claimed that the leather produced by the modern 
method is far superior to the old hand-worked product. This is espe
cially true of the lighter and finer grades of leather, the improvement 
in the finish, flexibility, and durability of which has increased their 
economic worth in varying degrees, estimated in one case as high as 50 
per cent.

L IM E .

This industry is represented by the following unit:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Xame.
Description.

Quantity.
Hand. Machine.

429 Lim e........ 55 barrels

The manner in which fhe different operations under the two methods 
are combined makes it impossible to compare each operation separately. 
The operations may, however, be further combined into groups, and the 
comparisons made by groups of operations. The first group, operations 
1 to 5, includes drilling and blasting rock, breaking and sorting stone, 
and conveying stone to the kiln. This required an aggregate of 20 
hours and 35 minutes under the hand method and 18 hours and 45 
minutes under the machine method. The second group of operations, 
0 to 9, includes filling the kiln with stone, burning the lime, drawing 
the lime from the kiln, and filling and heading barrels. The aggregate 
time required for this group was 29 hours and 15 minutes under the 
machine method as against 43 hours and 2.0 minutes under the hand 
method. Keeping the tools in order required 30 minutes and 14.3 
minutes under the machine and hand methods, respectively.

The total time required for the production of the unit was 48 hours 
and 30 minutes under the machine method and 09 hours and 51.9
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minutes under tlie hand method. Six persons were engaged on the 
hand unit, which was produced in 1875, while the machine unit was 
produced in 1897 by the labor of 10 persons.

L IT H O G R A P H Y .

This industry is represented by 3 units, described as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

430 Lithographing Lithographing, 10-color 
■work, 11x14 inches.

Lithographing 10-color 
work, 10Jxl5J inches.

1, 000 copies

431 Lithographic
printing.

Printing 3,000 hangers, 
15x20 inches, 2 colors.

Printing 1,000 hangers, 
16x18 inches, 6 colors.

<>, 000 impressions

432 Lithographic
printing.

Printing art work, 19x28 
inches, 6 colors.

Printing art work, 19x28 
inches, 6 colors.

1, 000 sheets

In order that these descriptions and the size of the units may be 
fully understood, it should be remembered that in lithographic printing 
a separate impression is made for each color; also that more than one 
copy may be made at one impression. For example, in unit 430 the 
1,000 cox>ies of 10-color work would require 10,000 impressions if but 
one copy were printed at a time. In this unit, however, four copies 
were printed on one sheet and afterwards cut apart, so that it required 
only 250 impressions to print one color for 1,000 copies, or 2,500 
impressions to complete the printing in the 10 colors. In unit 431, 
under the hand method, 3,000 copies of 2-color work were printed, 
while under the machine method 1,000 copies of G-color work were pro
duced, making 0,000 impressions under each method, which has been 
taken as the size of the unit.

Unit 430 included the preparation of the stones for printing. The 
time and cost of this work would, of course, be the same without regard 
to the number of copies printed, up to the limit of the life of the stone. 
As many more than 1,000 copies could be printed from the same stone, 
the proportion of time and cost charged to this part of the unit is 
greater than it would be for a larger unit. The first operations in pre
paring the stones are planing and grinding the surface, which were 
performed under the machine method by the use of stone planers and 
stone grinders in an aggregate of 20 hours. Under the hand method 
the work was done with a grinding stone in 32 hours. Polishing the 
stones follows. This was done under both methods with a snake stone 
and required 5 hours under each. Transferring the pictures was 
accomplished by means o f a transfer press under both methods. Under 
the modern method a steam press was used and the work was done in 
35 minutes as against 7 hours and 30 minutes under the hand method 
in which a hand press was used—a ratio of about 13 to 1 in favor of 
the machine method. Printing the sheets was done by lithographic
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presses, operated by hand under the primitive and by steam under 
the modern method. The greatest contrast in time between the two 
methods is shown in unit 432, in which the printing required 5 hours 
and 24 minutes under the machine method as against 240 hours, or 
more than forty-four times as long, under the hand. In unit 430 the 
printing required 4 hours and 30 minutes under the machine and 120 
hours, or almost twenty-seven times as long, under the hand method. 
In unit 431 the time was 5 hours and 24 minutes and 120 hours, 
respectively, under the two methods.

In regard to the total time worked on the units, the greatest differ
ence is shown in unit 432. This unit required a total of 5 hours and
40.6 minutes under the machine as against 281 hours, or almost fifty 
times as long, under the hand method. In unit 430 the total time was 
30 hours and 30 minutes under the machine and 166 hours and 30 
minutes, or about five times as long, under the hand method. In unit 
431 the ratio is about 21 to 1 in favor of the machine. The number of 
persons engaged on these units was much larger under the machine 
method in each case than under the hand. In unit 430, 15 persons 
worked on the hand product and 65 on the machine; in unit 431, 2 per
sons performed the hand and 19 the machine work, and in unit 432 
the number of persons employed under the hand was 18 as against 29 
under the machine method. The year of production of the hand work 
was 1877 in unit 430, 1876 in unit 431, and 1867 in unit 432. The 
machine units were all produced in 1896.

L U M B E R  A N D  S H IN G L E S .

This industry is represented by 4 units, the descriptions being as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

433
434
435
436

Lumber .. 
Lumber .. 
Lumber .. 
Shingles..

1, 000 feet100, 000 feet 1, 000 feet 1,000Yellow pine shingles, 4x18 inches. White pine shingles, 4x16 inches..

L u m b e r .— A  study of that portion of the detailed table which relates 
to the sawing of lumber shows so great a difference between the oper
ations necessary to production under the modern and primitive methods 
that it is not possible to show comparisons except for the actual sawing, 
and even this operation is so closely allied to those that immediately 
precede or follow it that the comparison is not entirely satisfactory. 
The hand work was done with whipsaws and represents the production 
of lumber by a very crude method. The only places in which this 
method is now employed are such as are remote from railroads or avail
able water power, or in mountainous regions where it is not possible to
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erect mills in the forests or to transport the heavy logs from the forests 
to the mill. When the tree is cut down and a log cut off, the work
men dig a pit in the side of the hill, and over this pit a scaffold, or 
frame, is built. The log is lined and hewn preparatory to sawing. 
This hewing somewhat corresponds to taking off" the slab in the mill. 
It requires two men to operate a whipsaw, one in the pit and one on 
the scaffold. After the log has been sawed into lumber the product is 
dragged on sleds out to roads, where it is loaded on wagons and hauled 
where desired. The great variation in time for the hand work as shown 
in these units is accounted for by a difference in the character of the 
logs and in the skill o f the sawyers. The modern method of production 
is represented by one small mill, one of medium capacity, and one with 
a large capacity, and the three together make a fair presentation for 
this industry. Under the modern method the sawing of 1,000 feet of 
boards in unit 433 required 2 hours, and in unit 435, 2 hours and 45 
minutes as against G4 hours and 96 hours and 30 minutes, respectively, 
by hand. In unit 434 the modern mill sawed 100,000 feet of boards in 
40 hours, while by hand it required an aggregate of 15,000 hours. The 
ratio of time for hand and machine work in unit 433 is 32 to 1 in favor 
of the machine method; in unit 435 it is more than 35 to 1, and in unit 
434, 375 to 1.

An inspection of the totals, as shown in the summary, discloses the 
fact that the time shown above for sawing under the modern method is 
only a small proportion of the time shown for the entire production of 
the units. The remaining operations were for transporting logs to the 
mills, handling logs and lumber at the mills, keeping machinery in 
order, etc. In unit 433 there is no transportation shown, and being 
a small mill there is not so much time shown for work which was 
not required under the primitive method. The equipment of the mill 
represented in unit 434 enabled it to accomplish much better results 
as to time than are shown in unit 435. The time shown for work other 
than that of sawing is 8 hours for unit 433, 23 hours and 55.5 minutes 
for unit 435, and 232 hours and 44.1 minutes for unit 434. It should be 
borne in mind that unit 434 represents 100,000 feet of boards and the 
others only 1,000 feet.

Taking up the totals, it is seen that under the modern method it 
required 10 hours to produce unit 433 as against 86 hours under the 
hand; in unit 434 the time required was 272 hours and 44.4 minutes 
under the modern method and 16,000 hours, or nearly fifty-nine times 
as long, under the primitive method, while in unit 435 under the mod
ern method the total time required was 26 hours and 40.5 minutes as 
against 110 hours, the time required under the earlier method. Hand 
unit 434 was produced in 1854 and unit 435 in 1843. Hand unit 433 and 
all the machine units were produced in 1896. On each of the hand 
units 2 persons were employed, while the work on machine unit 433 
was done by 10 persons, that on unit 434 by 78 persons, and that on
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unit 435 by 97 persons. The machine-sawed lumber is of more uniform 
thickness than the hand sawed.

S h i n g l e s .—This branch of the industry is represented by one unit, 
430. Cutting the log into blocks and sawing and edging shingles are 
the only operations common to both methods of production, except the 
minor one of splitting or cutting the blocks into bolts. The cut-oif saw 
cut the logs into blocks and required 2 men to operate it, consuming a 
total time of only 0.8 minutes as against a total ot 2 hours, oi nearly 
eighteen times as long, for 2 men with a crosscut saw under the hand 
method. The steam shingle machine cut 1,000 shingles in 3.4 minutes. 
This time, added to 34.3 minutes required for the knot saws to edge the 
shingles, makes a total of 37.7 minutes to do that which by hand with a 
frow, drawknife, etc., required 24 hours—the ratio being about 38 to 1 
in favor of the modern method. Under the primitive method the opera
tion of stacking occurs, which required 1 hour, but there is no corre
sponding operation under the modern method unless it might be piling 
in shed, which required only 3.4 minutes. There are a number of 
operations found under the modern which do not appear under the 
primitive method. These operations include such as are necessary 
for bringing the logs into the mill, bunching and inspecting shingles, 
removing refuse, filing saws, and other operations incidental to mod
ern production.

The total time required for this unit under the modern method was 2 
hours and 3.8 minutes as against 27 hours and 40 minutes by hand a 
ratio of more than 13 to 1 in favor of the modern method. The hand
made shingles were of yellow pine and the machine made were of white 
pine. This, perhaps, required for the hand work more time than it 
v ould for the hand production of 1,000 shingles from white pine. 1 our 
persons made the hand unit in 1895, while the machine unit was pro
duced in 1897 by 36 persons. As to durability, it is generally conceded 
that the handmade shaved shingle will outlast the sawed shingle.

M A R B L E  A N D  ST O N E  W O R K .

This industry is represented by 22 units, described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit Description.
num
ber.

Name.
Hand. Machine.

487 Balusters,
granite.

Granite balusters, 2 feet 4 inches 
long, base 4Jx6 inches, cap 
3JxG inches, greatest diameter 
of swell 0 inches.

Granite balusters, 2 feet 4 inches 
long, base 4£x6 inches, cap 
3|x6 inches, greatest diameter 
of swell 6 inches.

428 Carving
granite.

Carving Romanesque design on 
granite block, 5§ inches wide, 
g-inch relief.

Marble column 15 feet 9 inches 
long; diameter, base 2 feet 1| 
inches, top 1 foot 10 inches.

Carving Romanesque design on 
granite block, 5| inches wide, 
f-inch relief.

439 Columns,
marble.

Marble column, 15 feet 9 inches 
long ; diameter, base 2 feet 1J 
inches, top 1 foot 10 inches.

440 Cornice,
marble.

lOf-ineh marble cornice, O. G., 
double fillet, quarter-round

10J-inch marble cornice, 0. G., 
double fillet, quarter-round 
sections.

441 Dressing
granite.

Dressing granite, 6-cut work....... Dressing granite, 6-cut work-----

Quantity.

52

14 feet 

1

20 feet 

48 sq. feet
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ARTICLE PRODUCED OR WORK ACCOMPLISHED—Concluded.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

442 Dressing Dressing granite, 6-cut work........ Dressing granite, 6-cut work....... 100 sq.feet
granite.

443 150 sq. feet
granite.

444 Grooving Cutting Asxli-inch flashing Cutting Tb.xli-inch flashing 18 feet
granite. groove in granite block. groove in granite block.

445 Grooving Cutting f  xl-inch flashing groove Cutting g-xl-inch flashing groove 100 feet
marble. in marble block. in marble block.

44G Lettering Cutting 1-inch and 2-inch letters Cutting 1-inch and 2-inch letters 106 letters
granite. in polished granite block. in polished granite block.

447 Lettering Cutting 4-inch letters (10-cut Cutting 4-inch letters (12-cut 5 letters
granite. finish) in polished granite slab. finish) in polished granite slab.

448 Polishing Polishing granite............................ Polishing granite........................... 8 sq. feet
granite.

449 Polishing Polishing granite........................... Polishing granite............................ 8 sq.feet
granite.

450 10 sq. feet
marble.

451 35 sq. feet
marble.

452 Slabs, mar- Marble slabs, 8x4 feet, 1 inch Marble slabs, 8x4 feet, 1 inch 25
ble. thick. * thick.

453 Tracing Tracing ivy-vine design on pol- Tracing ivy-vine design on pol- 10 feet
granite. ished granite block, design 4 ished granite block, design 4

inches wide. inches wide.
454 Urns, gran- Granite urn, 20 inches high; Granite urn, 20 inches high; 1

ite. diameter, bowl 18 inches, neck diameter, bowl 18 inches, neck8 inches. 8 inches.
455 Urns, mar- Marble urn, 24 inches high; Marble urn, 24 inches high; 1

ble. diameter, bowl 10 inches, neck diameter, bowl 10 inches, neck
5 inches. 5 inches.

456 Vases, gran- Granite vase, 30 inches high; Granite vase, 30 inches high; 1
ite. diameter, bowl 18 inches, neck diameter, bowl 18 inches, neck8 inches. 8 inches.

457 Wainscoting Marble wainscoting cap, fillet Marble wainscoting cap, fillet 112 feet
cap, mar- and O. G. pattern. and O. G. pattern.
ble.

458 Window Sandstone window sills, 7x5 Sandstone window sills, 7x5 25
sills, sand- inches, 4 feet long. inches, 4 feet long.
stone.

A  considerable portion of tlie work required in the production of 
these units was necessarily performed by hand and in practically the 
same manner under both the modern and the more primitive methods, 
and consequently the opportunities afforded for comparison of results 
under the two methods are confined to a few operations in each unit. 
Handling the stone, keeping tools in order, and making patterns are 
among the operations performed by hand under the modern method; 
also that part of the polishing and finishing that could not be per
formed to advantage by the use of machines. The time required for 
these operations, as well as that charged to conveying, hankering, 
overseeing, furnishing power, etc., varied under the two methods and 
in the several units, according to the conditions under which the work 
was done.

B a l u s t e r s , G r a n i t e .—The production of balusters from granite 
blocks under the modern method required the use of cranes, lathes, 
saws, and brushes, all run by steam power, together with hand tools, 
while under the more primitive method of cutting out the work only 
hand tools were used. In the unit here presented, number 437, the first 
operation is that of making gauges and patterns. The use of power 
has been advantageously introduced to some extent into this work, the
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figures showing that under the modern method, both hand and power 
appliances being used, the work was accomplished in 9 hours, while 
under the earlier method, with hand tools alone, 41 hours and 23 
minutes, or more than four times as long, were required. The next 
operation was that of cutting or turning the balusters. Under the mod
ern method the blocks were first prepared in the yard by the working 
off longitudinal corners (which was done with hand tools by stonecut
ters), then turned on lathes run by steam power, and finally the balus
ters were squared at tops and bases by the use of steam saws, brushes, 
etc., the whole being accomplished in an aggregate of 536 hours. Under 
the earlier method the entire work was done in the yard by stonecut
ters with hand tools, the time required being 7,488 hours, or about 
fourteen times as long as under the modern method.

The total time necessary for the completion of this unit under the 
primitive method was 8,303 hours and 23 minutes, while under the 
modern method only 653 hours and 26 minutes were required—a ratio 
of about 13 to 1 in favor of the machine method. The hand unit was 
produced in 1873, the machine unit in 1894. On the hand unit 21 per
sons were engaged, while 30 were engaged in the production of the 
machine unit.

C a r v in g - G r a n i t e  a n d  T r a c i n g  G r a n i t e .—The methods employed 
on units 438 and 453 being the same, these two units are considered 
together. In the operation of carving or tracing the design the pneu
matic carving tool was used under the machine method, having replaced 
the hammer and chisels. The time required for carving in unit 438 
was 228 hours under the primitive method as against 126 hours and 20 
minutes under the modern. In unit 453 the time required for tracing 
was 28 hours under the primitive and 16 hours and 30 minutes under 
the modern method—a ratio of about 2 to 1 in each instance in favor 
of the modern method.

Taking up the totals, as shown in the summary, it is seen that 246 
hours and 56 minutes were necessary to produce unit 438 under the 
hand method, while under the machine method only 137 hours and 25 
minutes were required. In unit 453 it required 31 hours and 9.6 min
utes under the primitive method as against 18 hours and 46.4 minutes 
under the modern to complete the unit. The hand product in both 
cases was made in 1892; the machine product in unit 438 was made in 
1894 and in unit 453 in 1895. Four persons were engaged on each unit 
under both methods.

C o l u m n s , M a r b l e .—The production of the column from the rough 
marble, as described in unit 439, was accomplished under the modern 
method with the stone lathe run by steam power and with hand tools 
in 229 hours and 15 minutes, while under the primitive method, only 
marble cutters’ tools being used, 279 hours were required for this work. 
In this connection the work of assisting in the turning or shifting of 
the column for cutting was performed with levers and blocks under 

7405—Yol. 1-----2L
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both methods and required 70 hours under the primitive method, 
while only 4 hours were necessary under the modern.

From the totals it is seen that 388 hours and 35 minutes were required 
for the completion of this unit under the hand method as against 321 
hours and 15 minutes under the machine method. Both the hand and 
the machine product were made in 1892, 7 persons being employed on the 
hand and 13 on the machine product.

C o r n ic e , M a r b l e , a n d  W a in s c o t in g  C a p , M a r b l e .— Practically 
the same methods being used in the production of units 440 and 457, 
they are considered together. The double-block planer, run by water 
power, and stonecutters7 tools were used under the modern method in 
the operation of cutting the marble blocks to patterns, while only stone
cutters’ tools were used under the primitive method. The best results 
are found in unit 457, in which 196 hours and 30 minutes were required 
under the primitive method as against 24 hours and 30 minutes, or 
about one-eighth the time, under the modern. In unit 440 the time 
was 100 hours as against 26 hours and 30 minutes—a ratio of about 4 
to 1 in favor of the machine method.

The summary shows that the best results were attained in unit 457, 
in which a total of 59 hours and 46 minutes was required under the 
machine method for the completion of the unit as against 244 hours 
and 0.8 of a minute under the hand—a ratio of about 4 to 1 in favor of 
the machine. In unit 440 the time required under the machine method 
is shown to be 31 hours and 2.1 minutes as against 106 hours and 22.8 
minutes, or more than three times as long, under the hand. The hand 
unit in each case was made in 1886, while the machine unit was pro
duced in 1896. Seven persons worked on hand unit 440, while 6 were 
engaged on the machine; 5 persons were employed on the hand pro
duction in unit 457 and 7 on that of the machine.

D r e s s in g  G r a n i t e .—The stone-dressing machine has replaced the 
stonecutters’ hand tools in the operation of dressing granite, the best 
results being shown in unit 443, in which 225 hours were required under 
the hand method as against 15 hours under the machine—a ratio of 15 
to 1 in favor of the machine. In unit 441 the time was 61 hours as 
against 10 hours, and in unit 442 it was 64 hours and 38.8 minutes as 
against 9 hours and 5.5 minutes. In unit 441 the time for this operation 
included also the time for leveling the stone.

Referring to the totals for these units, it is seen that in unit 443 it 
required 19 hours for the production of the unit under the machine 
method as against 243 hours, or about thirteen times as long, under the 
hand. In unit 441 the time was 38 hours and 40 minutes as against 75 
hours and 30 minutes, and in unit 442, 102 hours and 59.8 minutes as 
against 145 hours and 1.5 minutes.

The time in which unit 443 was produced seems extremely short 
when compared with the time worked on units 441 and 442. An exam
ination of the detailed table shows that this is accounted for by the fact
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that in unit 443 the operations of conveying, leveling and squaring, and 
overseeing were omitted. The hand product in each case was made in
1895, while the machine product in units 441 and 442 was made in 1896, 
and that in unit 443 in 1894. In unit 441 the hand product was the work 
of 6 persons, while 8 persons were engaged on the machine product; in 
unit 442, 5 persons worked on the hand and 9 on the machine product, 
while in unit 443 there were 2 persons engaged on the hand product and 
3 on the machine.

G r o o v in g  G r a n i t e  a n d  M a r b l e .—In the operation of cutting 
grooves in blocks of granite or marble a wire saw was used under the 
modern method in unit 444 and a double-block planer in unit 445, having 
replaced the stonecutters’ hand tools used under the primitive method. 
In unit 444, 54 hours were required by the use of hand tools as against 
3 hours by the use of the wire saw. In unit 445 the time required was 
123 hours and 20 minutes under the hand method, while 16 hours, or 
about one-eighth of the time, were necessary by the use of the double
block planer under the machine method.

The totals in the summary show that the best results as to time were 
attained in unit 445, in which the work requiring 134 hours and 10 
minutes under the hand method was accomplished in 21 hours and 41.5 
minutes, or about one-sixth the time, under the machine. In unit 444 
the time was 60 hours and 18 minutes as against 21 hours and 36 min
utes—a ratio of about 3 to 1 in favor of the modern method. In unit 
444 the hand product was made in 1894 and the machine product in
1897. Hand unit 445 was produced in 1892 and the machine unit in
1896. Three persons were employed on the hand product in unit 444, 
while 6 worked on the machine product; 4 persons were employed on 
the hand product and 5 on the machine in unit 445.

L e t t e r i n g  G r a n i t e .— The pneumatic drill was used under the 
machine method in the work of cutting letters in granite, having 
replaced the stonecutters’ hand tools used under the hand method. In 
unit 446, 31 hours and 30 minutes were required to do the lettering 
under the hand method as against 22 hours and 30 minutes under the 
machine. In unit 447 the time required was 11 hours and 15 minutes 
under the hand as against 9 hours under the machine method. In 
unit 447 part of this operation was performed by hand under the 
modern method.

Taking up the totals, as shown in the summary, it is seen that in 
unit 446 it required 35 hours and 10 minutes under the hand method to 
complete the unit, while under the machine method the work was done 
in 29 hours and 10 minutes. In unit 447 the time was 12 hours and 37 
minutes under the hand as against 9 hours and 57 minutes under the 
machine method. In unit 446 both the hand and the machine products 
were made in 1895. In unit 447 the hand product was made in 1890, 
the machine in 1896. Four persons were employed on the hand prod
uct in unit 446, while 5 were engaged on the machine product; 3 per
sons worked on unit 447 under both methods.
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P o l is h in g ! G r a n i t e  a n d  M a r b l e .—It is difficult to reach a satis
factory basis for comparison of the results of hand and machine labor 
in the work of stone polishing, from the fact that the requirements 
vary greatly with the size of the stone, the condition of the surface to 
be polished, and the degree of polish to be attained. The polishing 
machine is frequently worked on a surface of stone considerably 
smaller than its capacity; for example, the machine that polished 8 
square feet in two of the units could have polished 25 square feet in 
the same time. So, too, when the preparatory operation of dressing 
the stone has been performed by machinery the surface is usually left 
smoother than is the case when done with hand tools. The time 
required for handling the stone is said to be so variable that it is omit
ted. It would be about the same under both methods, however. In 
the operation of polishing granite blocks the polishing machine is used 
under the machine method, having replaced the iron rubbing block in 
unit 448 and the iron and felt rings in unit 449. In unit 449 it required 
90 hours to polish 8 square feet of granite under the hand method as 
against 9 hours under the machine. In unit 448 the time was 60 hours 
by hand as against 9 hoars by the use of the machine. In polishing 
marble the results are not so favorable to the machine. This work in 
unit 450 was performed in three operations, one of which (smoothing 
the marble with grits) was performed by hand under both methods 
and required 2 hours and 30 minutes under each. The other two opera
tions were each performed in 1 hour under the hand method, in which 
marble, sand, and rags were used, while under the machine method, 
in which the rubbing machine and the buffer were used, each of these 
operations was performed in 20 minutes. In unit 451 the polisher 
and buffer have replaced the sandstone, hone, and cloth used under 
the hand method, the time required being 20 hours under the primitive 
method and 6 hours under the modern.

The totals given in the summary show that the best results were 
attained in unit 449, in which 92 hours were required under the hand 
method as against 11 hours and 30 minutes, or one-eighth as long, 
under the machine. In unit 448 the time required was 60 hours by 
hand as against 10 hours and 7.5 minutes by the use of the machine; 
in unit 450 the time was 4 hours and 39 minutes under the hand method 
and 3 hours and 20 minutes under the machine, while in unit 451 the 
figures are 20 hours and 47 minutes as against 6 hours and 44 minutes. 
In unit 448 the hand polishing was done in 1885, the machine in 1895; 
in unit 449 the hand work was done in 1890, the machine in 1896; in 
unit 450 the hand in 1888 and the machine in 1895, while in unit 451 
the work was done in 1896 under both methods. One person worked 
on the hand product in unit 448, while 2 were engaged on the machine 
product; in unit 449 there were 3 persons employed on the hand and 
4 on the machine product; hand unit 450 was produced by 2 persons 
and the machine unit by 4, while 6 persons worked on both the hand 
and the machine product in unit 451.
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S l a b s , M a r b l e .—The operation of sawing marble blocks into slabs, 
which, when performed with the saw operated by hand under the primi
tive method, required 6,000 hours, under the modern method, in which 
gang saws were used, was accomplished in 6 hours and 30 minutes—a 
ratio of about 923 to 1 in favor of the machine.

The total time required to produce this unit was 6,000 hours under 
the hand method as against 11 hours and 10 minutes under the machine, 
which reduces the ratio to about 537 to 1. The hand unit was pro
duced in 1852 by 2 persons, while 3 persons produced the machine unit 
in 1895.

G r a n i t e  a n d  M a r b l e  U r n s  a n d  G r a n i t e  Y a s e s .—In the oper
ation of forming the urns and the vases the lathe operated by steam 
power and stonecutters’ hand tools were used under the modern 
method, while under the hand method only hand tools were used. In 
unit 455 it required 40 hours to form the urn under the hand method 
as against 4 hours and 15 minutes under the machine. In unit 454 the 
time required for this work was 120 hours under the hand method and 
18 hours and 30 minutes, or less than one-sixth as long, under the 
machine. In unit 456 the time necessary for this work was 47 hours 
and 30 minutes under the machine method as against 49 hours and 30 
minutes under the hand. Hollowing out the bowl in this unit was 
done by hand under both methods, requiring more time under the 
modern than under the primitive method. The lathe operated by steam 
power has replaced the hand tools used under the primitive method 
in the operation of polishing, the greatest difference in time being 
shown in unit 455, in which the time required for this work was 3 
hours under the machine method as against 40 hours under the hand. 
In unit 456 this operation was accomplished in 40 hours and 30 minutes 
under the machine and 162 hours under the hand method, while in 
unit 454 it was accomplished in 20 hours as against 18 hours. The 
relative differences shown in the time required for this work in the 
various units are due to conditions described in the discussion o f the 
units for polishing granite and marble.

An examination of the totals will show that the greatest difference 
in the time required for the completion of the work is in unit 455, in 
which 82 hours and 40 minutes were required under the hand method 
as against 7 hours and 51.9 minutes under the machine—a ratio of about 
104 to 1 in favor of the machine. In unit 454 the time required was 
155 hours and 8.8 miuutes under the hand method and 44 hours and
42.8 minutes, or less than one-third as long, under the machine. In 
unit 456 the time was 234 hours as against 104 hours and 30 minutes. 
In unit 454 the hand product was made in 1884, the machine in 1895. 
Unit 455 was produced in 1895 under both methods. Hand unit 456 was 
made in 1892, the machine unit in 1896. Four persons worked on the 
hand product in unit 454, while 8 were employed on the machine; in 
unit 455, 3 persons were engaged on the hand product and 6 on the 
machine; in unit 456, 6 on the hand and 7 on the machine.
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W in d o w  S i l l s , S a n d s t o n e .— I n this unit the hand operations o f  
drilling, splitting, and dressing the sills, which were performed with 
stonecutters’ tools, are compared with the machine operation of sawing 
out the sills and furnishing power, the diamond saw and engine being 
used under this method. The machine operation was performed in 8 
hours, while 54 hours and 10 minutes were required for the hand opera
tions. The circular rubbing bed was used under the machine method 
in the operation of smoothing the surface of the sills, requiring 8 hours 
as against 18 hours and 45 minutes, the time required under the hand 
method.

A  total of 79 hours and 10 minutes was required to produce the unit 
under the hand method, while under the machine method only 23 hours 
and 23.3 minutes, or less than one-third as long, were necessary. This 
unit was made in 1894 under both methods, 3 persons being employed 
on the hand product, while 5 were engaged on the machine.

In most of the units of this industry the work accomplished under 
the modern method is said to be superior to that done by hand.

MATCHES.

This industry is represented by a single unit, which is described as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.ber. Hand. Machine.

459 Matches___ Round sulphur and composition 
matches, 50 in a box.

Round sulphur and composition 
matches, 100 in a box.

(a)

a Hand, 200 gross boxes; machine, 100 gross boxes.

The match machine used in the production of this unit, 459, cuts the 
wood into splints, places the splints into dipping frames, dips them 
in the sulphur and composition, removes them from the frames, and 
puts the completed matches into boxes. To thus make 1,440,000 
matches and put them into 14,400 boxes required the machine to run 
only 3 hours and 38.2 minutes; but as 2 persons were necessary to oper
ate the machine, an aggregate of 7 hours and 16.4 minutes is the time 
chargeable to this work. To perform this work by hand required 248 
hours and 20 minutes, a match plane and lever knife being used for the 
cutting operations. It should be observed, however, that the handmade 
matches were put up 50 in a box and the machine-made article 100 in a 
box. This would make a difference of, say, half the time for putting 
them in boxes, or 42 hours, to be deducted from the time above, leaving 
the time to stand 7 hours and 16.4 minutes against 206 hours and 20 
minutes, or more than twenty-eight times as long, required under the 
hand method. Wrapping the boxes into packages was done by hand 
without tools under both methods, but it is shown that it required 21 
hours and 49.1 minutes in the modern factory aud only 4 hours in the
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primitive establishment. The persons furnishing the (lata tor this unit 
make no explanation of this diiference, but state that the time shown is 
correct. This shows that it required about three times as long to wrap 
the machine-made matches in bundles or packages as it did to make 
them.

The total time, as shown in the summary, for the production of the 
modern unit packed and ready for sale was 29 hours and 49.1 minutes, 
and for the handmade unit 259 hours and 20 minutes. It should be 
noted that 7 hours of this time under the hand method were for pre
paring sulphur and composition, for which work no time is shown in the 
presentation for machine work. Deducting this time, it is seen that 
eight and one-half times as long were required under the hand method 
as under the machine to accomplish the work. The hand work was 
done by 24 persons in 1844, while 10 persons did the machine work in 
1895.

MATTRESSES, PILLOWS, AND SPRING! BEDS.

This industry is represented by 8 units, the descriptions being iden
tical under both methods of production, and are as follows:

ARTICLE PRODUCED OR WORE ACCOMPLISHED.

Unit
num
ber.

Name.

460 Mattress springs

461 Mattresses.........

462 Mattresses.........

463
464
465
466

Picking hair-----
Pillows...............
Pillows...............
Spring beds........

467 Spring beds........

Description.

Hand. Machine.
Quantity.

Helical springs for wire mat
tresses.

40-pound hair mattress, 4 feet 
6 inches x 6 feet 2 inches, 5- 
inch body.

40-pound hair mattress, 4 feet 
6 inches x 6 feet 2 inches, 5- 
inch body.

Picking hair for mattresses-----
3-pound feather pillows.............
3-pound feather pillows.............
10-pound woven-wire spring 

bed.
12-pound woven-wire spring 

bed.

Helical springs for wire mat
tresses.

40-pound hair mattress, 4 feet 
6 inches x 6 feet 2 inches, 5- 
inch body.

40-pound hair mattress, 4 feet 
6 inches x 6 feet 2 inches, 5- 
inch body.

Picking hair for mattresses-----
3-pound feather pillows.............
3-pound feather pillows.............
10-pound woven-wire spring 

bed.
12-pound woven-wire spring 

bed.

100 pounds 

1

1

100 pounds 
10 
10 
1

1

The process of manufacture uuder the two methods varied in no im
portant particular for the production of mattresses, pillows, and spring 
beds. Each of these articles is represented by two units, and these in 
each case will be considered together. The operations performed by 
the use of the same tools under both methods are not considered unless 
there is such a difference in time as to require special explanation.

M a t t r e s s  S p r i n g s .—The production of mattress springs, as shown 
in unit 460, requires but a few simple operations. The first of these, 
coiling the wire into helix shape under the modern method, was accom
plished with a steam coiling machine in 1 hour as against 6 hours and 
40 minutes required with coiling steel and nippers by hand. Cutting 
the springs to length required almost as much time with the steam cut
ting press as with the hand cutting nippers, the figures being 1 hour
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and 6 minutes as against 1 hour and 20 minutes. The steam bending 
press made the loops in the ends of springs in 1 hour and 24 minutes, 
while the bending machine, worked by hand, required 2 hours and 40 
minutes. The time charged for furnishing the power to manufacture 
100 pounds of springs was 2 minutes, which, added to the time above 
noted, gives a total of 3 hours and 32 minutes, as shown in the sum
mary, for the production of this unit under the modern method, as 
against 10 hours and 40 minutes, or more than three times as long, by 
hand.

Three persons did the hand work in 1830 and 4 persons produced the 
machine-made springs in 1896. There is said to be no difference in the 
quality of the products under the two methods.

M a t t r e s s e s .—Units 461 and 462 are for the production of hair mat
tresses, and, as stated previously, the methods of manufacture are 
practically the same for both units. Making the ticks, which consists 
in sewing up three sides after the goods are cut, was done under the 
modern method with sewing machines operated by steam, while under 
the primitive method the work was done by hand with needles. The 
time required with the machines was 20 minutes for each of these units 
while by hand it was 5 hours, or fifteen times as long, for unit 461, and 
4 hours and 30 minutes, or thirteen times as long, for unit 462. A  
picking machine was used in the modern establishment to pick the hair, 
while under the primitive method this was done with the fingers. The 
machine required 20 minutes for this work on unit 461 and 15 minutes 
on unit 462 as against 4 hours, or twelve times as long, by hand for unit 
461 and 4 hours and 30 minutes, or eighteen times as long, for unit 462. 
Unit 462 shows an operation under the modern method for uncurling 
the hair before picking. This work does not appear in unit 461 nor in 
hand unit 462. It was done with an uncurling machine and required 1 
hour. Filling the ticks by the use of steam filling machines required 
2 minutes for unit 461 and 3 minutes for unit 462, while by hand without 
tools it required 30 minutes for each unit, or fifteen and ten times as 
long, respectively, for units 461 and 462. Sewing up the open end of 
ticks after they had been filled was accomplished with sewing machines 
in 2 minutes for each unit as against 15 minutes by hand with needles 
in unit 461 and 10 minutes in unit 462.

The total time shown in the summary for the production of these 
units under the modern method is 1 hour and 26 minutes for unit 461 
and 2 hours and 28 minutes for unit 462, and under the primitive method 
10 hours and 31 minutes for unit 461 and 10 hours and 13 minutes for 
unit 462. Deducting 1 hour for the extra operation of uncurling hair 
in unit 462, the totals are seen to be almost identical for the two units, 
showing a ratio of more than 7 to 1 in favor of the machine method! 
The hand work was done by 7 persons in each case, that on unit 461 in 
1845 and that on unit 462 in 1850. Both machine units were produced 
in 1896, 7 persons being employed on unit 461 and 9 persons on unit 462.
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P ic k i n g  H a i r .—Unit 463 is a presentation for picking liair for mat
tresses, and shows that the liair-picking machine picked 100 pounds of 
hair in 5 hours, while the hand operator without tools required 25 
hours, or five times as long.

P i l l o w s .—The only operation in the production of pillows, units 464 
and 465, which was done by the use of a machine in the modern estab
lishments, was that of sewing up the cases. This operation with steam 
sewing machines required 12 minutes for unit 464 and 15 minutes for 
unit 465 as against 5 hours and 4 hours and 10 minutes, respectively, 
for hand work with needles. The remaining operations were done by 
hand under both methods, and show no notable difference in time.

The total time required to produce 10 pillows under the modern 
method, as shown in the summary, was 40 minutes for unit 464 and 49.5 
minutes for unit 465 as against 5 hours and 30 minutes by hand for 
unit 464 and 4 hours and 50 minutes for unit 465. Two persons each 
jiroduced the hand units, 464 in 1850 and 465 in 1845, while 4 persons 
each produced the modern units in 1896. There is little, if any, differ
ence in the quality of the handmade and machine-made pillows.

S p r i n g  B e d s .— Reference to the detailed table shows comparatively 
little difference in time for the production of spring beds under the two 
methods. The only apparent difference in appliances is that under the 
modern method the weaving machines were operated by steam, while 
those used under the primitive method were run by hand. The other 
operations were performed by hand under both methods, and whatever 
differences in time are shown can probably be accounted for by the 
superior skill o f the operators in the modern establishments. The 
steam weaving machine in unit 466 wove a 10-pound bed in 10 minutes 
and in unit 467 a 12-pound bed was woven in 12 minutes, while by 
hand it required 30 minutes to weave the 10-pound bed and 40 minutes 
for the 12-pound bed.

The total time necessary to produce these units under the modern 
method was 43.5 minutes for unit 466 and 48 minutes for unit 467 as 
against 1 hour and 3.8 minutes and 1 hour and 13 minutes, respectively, 
for the hand work. The production under the primitive method in 
unit 466 employed 6 persons in 1880 and on unit 467, 3 persons worked 
in 1875, while under the modern method these units were each produced 
by 7 persons in 1896.

NAILS, SPIKES, AND TACKS.

This industry is represented by 11 units, as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

468 4-penny iron cut nails, 73 per 
pound.

10- penny iron cut nails, 23 per 
pound.

11- incli clout nails..........

4-penny steel cut nails, 209 per 20,900

469
pound.

10-penny steel cut nails, 68 per 
pound.

lj-inch clout nails..........................

6, 800

470 Nails, clout. 100 pounds
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ARTICLE PRODUCED OR WORK ACCOMPLISHED-Concluded.

Unit
Name.

Description.
Quantity.

her. Hand. Machine.

471 Nails, horse- No. 7 horseshoe nails, 125 per No. 7 cold-compressed horseshoe 100 pounds

472
shoe.

Nails, horse-
pound.

No. 7 horseshoe nails, 125 per
nails, 125 per pound.

No. 7 hot-forged, hammer-point- 100 pounds

473

474

shoe.

Nails, horse
shoe.

Nails, shoe..

pound.

No. 7 horseshoe nails....................

Shoe nails, No. 14 gauge, 1A

ed horseshoe nails, 125 per 
pound.

No. 7 horseshoe nails....................

Shoe nails, No. 14 guage, l^g

100 pounds 

100 pounds

475 Spikes, boat.
inches long.

Wrought boat spikes, 6 inches
inches long.

Wrought boat spikes. 6 inches 100 pounds

476 Spikes, rail-
long, § inch square.

Wrought railroad spikes, 51
long, § inch square.

Wrought railroad spikes, 5J 100 pounds

477
road. inches long, inch square. inches long, inch square.

100 pounds 
100 pounds478

In the manufacture of these various units the same general methods 
prevail. As in numerous other industries, there are many operations 
found under the machine method which do not generally appear under 
the hand method. It will be observed that the handmade nails in units 
468 and 469 were about three times as heavy as those made by machine, 
and that perhaps the difference in time shown is greater on that 
account. Under the modern method the iron or steel was cut into 
strips with a stripping machine instead of the shears, nippers, etc., of 
the more primitive method of production. The best results attained by 
the use of the stripping machine are shown in unit 474, where the time 
required for cutting the plates into strips was 10 minutes as against 24 
hours and 27.7 minutes, or about one hundred and forty-seven times as 
long, required under the hand method. In unit 470 this operation re
quired 8.5 minutes under the machine method and 8 hours aud 47.5 
minutes, or sixty-two times as long, under the hand method. In unit 
477 the ratio is 100 to 1 in favor of the machine and in unit 478 it is 
more than 42 to 1. In none of the other units does this operation 
appear under the hand method.

The next operation is that of making the nails, spikes, or tacks, as 
the case may be. Under the modern method this was done by an 
automatic nail machine or similar machine in one operation (except in 
units 472 and 473). Under the primitive method the work was usually 
separated into two or more distinct operations. The greatest contrast 
between the two methods is shown in unit 471, where an automatic 
nail machine made 100 pounds of horseshoe nails in 37.9 minutes as 
against 208 hours and 20 minutes, or about three hundred and thirty 
times as long, required under the hand method. In unit 468 the time 
required under the machine method for cutting the nails was 50 
minutes, while the aggregate time for performing the corresponding 
operations under the hand method was 233 hours and 16.6 minutes, or 
two hundred and eighty times as long. In unit 477 it required two 
hundred and fifty-live times as long to make the tacks by hand as to 
cut them with a tack machine under the modern method. In the
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other units of the group the ratio varies from more than 137 to 1 in 
unit 474 to about 10 to 1 in unit 475.

In units 470, 474, 477, and 478 there is time charged to keeping the 
machinery or tools in order under both methods. The time necessary 
for this work was uniformly much less under the machine than under 
the hand method, the greatest difference being in unit 474, where the 
ratio in favor of the modern method is 4(3 to 1. In units 475 and 476 
the operations of doing general work and furnishing power appear 
under both methods, the time being considerably less under the machine 
than under the hand method in each instance. Overseeing, inspecting, 
weighing, packing, etc., appear under both methods in several units, 
but combined in such a variety of ways as to make comparison of 
operations of little value.

The summary shows that the best results of modern methods, so far 
as time is concerned, were accomplished in unit 468, in which the 
total time required for the completion of the unit under the machine 
method was 1 hour and 49.4 minutes as against 236 hours and 25.3 
minutes required under the hand method—a ratio of nearly 130 to 1 
in favor of the modern method. In unit 477 it required 8 hours and
2.2 minutes to complete the unit by the modern method, and 810 hours, 
or one hundred times as long, by the more primitive method. In unit 
469 the ratio is nearly 65 to 1, and in unit 474 it is about 57 to 1 in 
favor of the modern method. In the other units the proportion is con
siderably less, running as low as 10 to 1 in unit 475. Two of the hand 
units, 468 and 469, were produced as early as 1813; four were made in 
1825, and the others in 1864, 1866, 1890, and 1895. Three of the 
machine units were produced in 1895, two in 1896, and six in 1897. 
The number of persons engaged on the units was much larger under 
the machine than under the hand method in every case, varying from 
1 to 6 under the hand and from 9 to 83 under the machine method. 
The machine-made goods are more uniform in size, better finished, and 
fully as durable as the hand product.

NEEDLES, PINS, ETC.

The 8 units representing this industry are described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

479
480

481

482

483
484
485

486

Hairpins . . .  
Hooks and 

eyes.
Needles___

Needles-----

Needles-----
Needles-----
Needles-----

Pins........... -

2|-ino4b black japanned hairpins.
Dress hooks and eyes..................

Latch knitting-machine needles, 
12 gauge.

Spring knitting-machine nee
dles, 24 gauge.

Sewing-machine needles.............
Curved sewing-machine needles -
Elat-pointed sewing-machine 

needles.
Brass pins, 12 papers per pack

age (1 pound).

2f-inch black japanned hairpins.
Dress hooks and eyes..................

Latch knitting-machine needles, 
12 gauge.

Spring knitting-machine nee
dles, 24 gauge.

Sewing-machine needles.............
Curved sewing-machine needles.
Elat-pointed sewing-machine 

needles.
Brass pins, 12 papers per pack

age (1 pound).

10, 000 
100 gross

1,000

1,000

1,000 
1,000 
1,000

12 packages
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In all the units of this industry except units 480 and 482 some of the 
operations under the hand method were performed by machinery oper
ated either by steam or water power, and consequently the saving of 
time under the modern method is not so great as it would be had a com
parison of strictly hand and machine work been possible. Many oper
ations were performed with tools or machines of the same description 
under both methods, and yet there is a considerable difference in the 
time required for the operation. These differences may be caused by 
the improved tools and methods and the better skilled workmen 
employed under the modern method.

H a i r p i n s . —The first operation in the production of hairpins, unit 
479, was that of straightening the wire. This was done by a wire- 
straightening machine run by steam power under both methods$ but 
the time required to straighten the wire for 10,000 hairpins was only 12 
minutes under the modern method as against 1 hour and 36.3 minutes, 
or eight times as long, required under the primitive method. Cutting, 
bending, and pointing the hairpins were accomplished by one operation 
under the machine method by means of hairpin machines, five of which 
were operated by 2 persons, the aggregate time required being 45.2 
minutes. Under the hand method this work was performed in three 
separate operations, the cutting and the bending being done by hand, 
and the pointing by steam power. The aggregate time necessary for 
the three operations was 13 hours and 43.5 minutes, or eighteen times 
as long as was required to accomplish the same result under the machine 
method. Blacking the hairpins was done with a tumbling barrel 
operated by hand and required 16 minutes under the jmmitive system. 
This machine, run by steam, required but 12 minutes under the modern 
system. Baking the hairpins, bunching and packing, overseeing the 
establishment, and furnishing power required slightly less time under 
the machine than under the hand method. Keeping the machinery in 
order required 2.4 minutes under the modern method, while under the 
hand method no time was charged to this work.

The total time required to complete the unit was 7 hours and 3.4 
minutes under the modern method and 21 hours and 48 minutes, or 
slightly more than three and one-half times as long, under the primitive 
system. Forty-one persons worked on the hand and 19 on the machine 
unit, the former being produced in 1875 and the latter in 1895.

H o o k s  a n d  E y e s .— In the manufacture of hooks and eyes under the 
hand method there was but one operation, and the time necessary for 
making 100 gross was 480 hours. Under the modern method the same 
results were accomplished in three operations by means of a straight
ening machine, hook machines, and eye machines. The aggregate time 
for the three operations was 1 hour and 9.5 minutes, showing that more 
than four hundred and fourteen times as long was required under the 
hand method. One person attended ten of the machines for making 
hooks and eyes. Under the machine method there are ten operations
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having no corresponding operations under the hand method, and these 
required an aggregate of 24 hours and 45.3 minutes. By far the largest 
part of this time, 23 hours and 59.1 minutes, is charged to the work of 
sewing the hooks and eyes on cards, which was not done under the 
hand method.

The total time required for the production of 100 gross of hooks and 
eyes was 25 hours and 54.8 minutes under the machine method and 
480 hours under the hand method. Owing, however, to the consider
able time required for sewing the hooks and eyes on cards under the 
machine method, which work, as stated above, was not performed 
under the hand method, the proper comparison is the making of the 
hooks and eyes, as shown in the first statement for this unit, with 26.3 
minutes necessary for keeping machinery in order, overseeing, and 
furnishing power, added to the time required under the modern 
method. Only 1 person worked on the hand unit, while 61 persons were 
engaged on the machine product. The hand unit was produced in 1844 
(in Norway) and the machine unit in 1895. The machine product is 
considered much better in form and finish than the hand product.

K n i t t i n g -m a c h in e  N e e d l e s .—In the production of latch knitting- 
machine needles, as shown in unit 481, the first operation under the 
machine method was that of cutting, straightening, and shanking the 
wire. This was accomplished by means of a shanking machine in 30 
minutes, 1 person tending five machines. Under the hand method this 
work was divided into three distinct operations, and the aggregate 
time required by the use of the hand tools then in vogue was 2 hours 
and 24 minutes, or nearly five times as long as was required under the 
machine method. The wire was flattened by a cold-compress machine 
under both methods, requiring a slightly longer time under the primi
tive than under the modern method. Centering the wire for rivets was 
done with a centering machine operated by hand and required 2 hours 
under the hand method, while under the machine method this machine 
was run by steam and required 1 hour and 15 minutes. Shaping the 
slabs was accomplished by the use of a milling machine in 2 hours and 
by a slabbing machine in 1 hour and 15 minutes under the primitive 
and modern methods, respectively. Cutting the slots for latches was 
done by a sawing machine under the modern method and required 2 
hours. Under the primitive method this work was done by means o f 
lathes, saws, and iron blocks in two operations, requiring an aggregate 
of 7 hours and 30 minutes, or nearly four times as long as under the 
machine method. The operation of pointing the needles was accom
plished under the primitive method by the use of emery wheels in 3 
hours and 24 minutes; under the modern method a set-down machine 
and a sandpaper roll did the work in 2 hours. The latches were made 
by a steam latch machine in 27 minutes under the modern method and 
by a hand latch machine in 5 hours, or eleven times as long, under the 
hand method. Drilling the holes was done by drill presses under the
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modern method and by lathes, etc., under the primitive method, the 
drilling and assembling the parts requiring 2 hours and 30 minutes 
under each method. Under the modern method the rivets were set 
with a riveting machine, which has replaced the hammer and anvil of 
the older method. By the use of the machine this work, which formerly 
required 6 hours and 40 minutes, is now accomplished in 1 hour and 15 
minutes, or in about one-fifth the time required by hand. The remain
ing operations were performed with the same or similar tools under both 
methods. In each case the modern system has considerably reduced 
the time required to do the work. The total time required for all the 
operations in the production of this unit was 31 hours and 45 minutes 
under the machine method and 65 hours and 4 minutes, or more than 
twice as long, under the hand method. The hand unit was produced 
in 1865 by the labor of 38 persons, while 36 persons produced the 
machine unit in 1895. The machine product is said to be better in 
form and finish than that produced by hand.

The first operation in the production of spring knitting-machine 
needles, unit 482, was that of straightening the wire. This was done 
under the hand method by the use of a reel and steel pins in 20 min
utes. Under the machine method an automatic machine straightened 
the wire and at the same time cut it into lengths for two needles in 1.1 
minutes. These lengths were afterwards cut in two (operation 7) in 6.4 
minutes. The operation of cutting the wire under the hand method 
required 30 minutes; so that the aggregate time for straightening the 
wire and cutting it into needle lengths was 7.5 minutes under the 
machine method and 50 minutes under the hand—a r°tio of nearly 7 to 
1 in favor of the machine method. Pointing the ends of the needles 
was accomplished under the machine method in 11.4 minutes by the use 
of a milling machine, which has replaced the files of the hand method, 
by the use of which the same work required 12 hours, or sixty-three 
times as long. Grinding the points was done under the modern method 
by an emery wheel in 25 minutes as against 2 hours, the time required 
by the use of the grindstone of the primitive method. Punching the 
eyes was accomplished in the same manner and required the same time 
under both methods. Grinding around the eyes required 17.1 minutes 
under the machine method, in which an emery wheel was used, and 1 
hour and 30 minutes, or more than five times as long, under the hand 
method, in which the tool used was a grindstone. Forming the beards 
was done by a cramping tool under both methods, the time required 
under the modern method being 42.9 minutes as against 4 hours and 24 
minutes, or six times as long, required under the hand method. Under 
the machine method the operation of battering the shanks was per
formed by the use of a press, and the time necessary was 12.9 minutes 
as against 2 hours, or more than nine times as long, required under the 
hand method, in which a hammer and block were used. Tempering 
the needles was done in the same way, by the use of a furnace, etc.,

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



CHAPTER I.---- INTRODUCTION AND ANALYSIS. 335

under both methods. Probably a larger furnace and better facilities 
account for the difference in the time required under the two methods, 
that is, 7.7 minutes under the modern as against 1 hour under the prim
itive method. Polishing the needles was accomplished by means of a 
tumbling barrel under the modern method and the work was done in
1.7 minutes, while under the hand method sandpaper was used and this 
work required 4 hours and 24 minutes, or one hundred and fifty-five 
times as long. Shaping and inspecting the needles and overseeing the 
establishment required considerably less time under the modern method 
than under the primitive method. The total time worked on the unit 
was 4 hours and 49.1 minutes under the machine and 32 hours and 14 
minutes under the hand method—a ratio of nearly 7 to 1 in favor of the 
machine method. The hand product was made by 6 persons in 1844 
and the machine product was made by 8 persons in 1895. The machine 
product is considered a better needle than the handmade article.

S e w i n g -m a c h i n e  N e e d l e s .—The first operation in the production 
of sewing-machine needles, units 483, 484, and 485, was that of straight
ening the wire and cutting it into lengths. In unit 483 this was accom
plished under the machine method by means of a cutting and straight
ening machine in 5 minutes as against 1 hour and 40 minutes, or twenty 
times as long, under the hand method. In units 484 and 485, under 
the machine method, there were two operations required, each per
formed by an automatic machine. In the first operation the wire was 
straightened, ground, and cut, requiring 18.2 minutes in each unit, and 
in the second operation the wire was cut to gauge in 1.1 minutes. 
Under the hand method in these two units the wire was simply cut to 
gauge by means of shears and gauge, requiring 30 minutes in unit 484 
and 7.5 minutes in unit 485.

The next operation was that of reducing the wire to size. In unit 
483 this work was done by a cold-compress machine and required 20 
minutes, while under the hand method it required 95 hours, or two 
hundred and eighty-five times as long. It is noticed that 1 person 
attended thirteen of the cold-compress machines. In units 484 and 
485, under the machine method, the wire was reduced by cold-swaging 
machines (thirty-three of which were tended by 3 persons) in a total of
54.6 minutes as against 140 hours, or about one hundred and fifty-four 
times as long, the time required by the hand method in unit 484, where 
a hammer, anvil, etc., were used. In unit 485, where a drop and dies 
were used under the hand method, the time required was 2 hours and 
30 minutes, which included grooving the wire.

Pointing the wire was accomplished in unit 483 by means of emery 
wheels under both methods. Under the machine method the wheel was 
run by steam power and the pointing required 24 minutes, while under 
the hand method water power was used and the time necessary for 
pointing was 10 hours, or twenty-five times as long. In units 484 and 
485 pointing machines have replaced the file, vise, and block of the
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hand method, and by their use this operation was performed in 36.4 
minutes. Under the hand method it required 145 hours, or two hundred 
and thirty-nine times as long, in unit 484 and 83 hours and 15 minutes, 
or one hundred and thirty-seven times as long, in unit 485.

Grooving the wire follows. This work is now done by grooving 
machines, 1 person tending from ten to twelve machines. The best 
results attained by their use are shown in unit 483, where the grooving 
required a total of 33.3 minutes as against 92 hours and 30 minutes, or 
one hundred and sixty-seven times as long, required under the primitive 
method. In unit 484 the grooving required 1 hour and 49.1 minutes 
under the machine method and 140 hours, or seventy-seven times as 
long, under the hand method. In unit 485, under the hand method, the 
grooving is included in the operation of reducing the wire. The eyes 
of the needles were drilled under the hand method, while under the 
machine method they were punched by means of a punch press. The 
time required for punching the eyes was practically the same in all the 
units, being 54.7 minutes in unit 483 and 54.6 minutes in units 484 
and 485.

In unit 483 the drilling and reaming of the eyes required an aggregate 
time of 187 hours and 30 minutes, or more than two hundred and five 
times as long as was required to punch them under the machine method. 
In unit 484 the ratio was about 115 to 1 in favor of the machine and in 
unit 485 it was 22 to 1. The operation of smoothing the needles was 
performed under the machine method by a burring machine, the time 
required in units 484 and 485 being 36.4 minutes. Under the hand 
method it required 120 hours, or about one hundred and ninety-eight 
times as long, in unit 484 and 22 hours and 30 minutes, or thirty-seven 
times as long, in unit 485. In unit 483 this operation is not found. 
Tempering the needles was accomplished by means of a furnace under 
both methods in unit 483, and required five times as long under the 
hand as under the machine method. In units 484 and 485 a muffle and 
tongs have replaced the forge, tongs, etc., of the hand method, and the 
tempering was done in 18.2 minutes as against 2 hours and 30 minutes 
under the hand method—a ratio of about 8 to 1 in favor of the machine 
method.

In the operation of polishing the needles, revolving brushes have 
replaced the wood roll, wire wheel, or buff leather wheel of the primitive 
method. The greatest contrast between the two methods is in unit 
484, in which the polishing required 54.6 minutes under the modern 
method as against 70 hours, or seventy-seven times as long, required 
under the primitive method. In unit 485 the time required for polishing 
was 54.6 minutes under the modern method and 40 hours, or forty-four 
times as long, under the primitive method. In unit 483 the time required 
was 34 minutes under the modern method and 5 hours, or nine times as 
long, under the primitive method.

Finishing the points was accomplished under the modern method by
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means of a point-finishing machine in units 483 and 484. The greatest 
difference in time is shown in unit 484, where the time required by the 
use of the machine was 18.2 minutes, while under the primitive method, 
where a wood wheel was used, it required 70 hours, or nearly two 
hundred and thirty-one times as long. In unit 483 the time required 
under the machine method was 14.6 minutes as against 5 hours, or 
more than twenty times as long, required under the hand method. In 
unit 485 an emery wheel was used under both methods, the work 
requiring nearly four times as long under the primitive as under the 
modern method.

In the operation of polishing the grooves, metal brushes or wire 
wheels have replaced the more primitive tools formerly used. The best 
results of the modern method are seen in unit 484, where the time 
required under the machine method was 36.4 minutes as against 35 
hours, or fifty-eight times as long, required under the hand method. In 
unit 483 the ratio is nearly 6 to 1 and in unit 485 it is 21 to 1 in favor of 
the modern method. Polishing or scouring the eyes is now accomplished 
by means of a polishing or scouring machine, which is used in place of 
a thread. This operation required 1 hour and 12.7 minutes in each of 
units 484 and 485 under the machine method, while under the hand 
method it required 35 hours and 25 hours, respectively, for the two 
units. In unit 483 the time was 2 hours and 30 minutes under the 
machine and 10 hours under the hand method.

Straightening or truing the needles was done with the same or similar 
tools under both methods, but there is a noticeable saving of time 
under the modern method. This is likely due to the better condition 
of the needles when they reach this stage of the work under the modern 
method. Unit 484 being for curved needles, the truing under the hand 
method included bending. Under the machine method the bending is 
a separate operation.

In unit 483 there are two operations, coning the ends of the needles 
and cleaning the needles in hot soda, that do not occur in the other 
units. Coning the ends was accomplished by the use of a butting 
machine in 5 minutes under the machine method and by emery wheels 
in 30 hours under the hand method—a ratio of 360 to 1 in favor of the 
modern method. Cleaning the needles required 5 minutes under the 
machine and 20 minutes under the hand method. In unit 485 clipping 
off surplus metal required 18.2 minutes under the machine method and 2 
hours and 30 minutes under the hand. In units 483 and 484 this oper
ation appears only under the machine method. There are several other 
operations occurring in one or more of the units under the machine 
method only, such as stamping the name, assorting, labeling, packing, 
etc. The time charged to these operations varies more or less in the 
several units. The time charged to inspecting, overseeing, keeping 
the machinery in order, and washing and sweeping floors is less under 
the modern method, except that charged to inspecting in units 484 and 
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485, which is greater under the modern than under the primitive method. 
There is naturally considerable variation in the relative time required 
for this work under the different methods in the various units.

In the matter of the total time necessary for the completion of this 
unit, the best results of the modern method are shown in unit 484, 
in which, under the machine method, it required a total of 19 hours 
and 0.2 of a minute to produce the needles as against 906 hours 
required under the hand method—a ratio of nearly 48 to 1 in favor oi 
the machine method. In unit 483 the ratio is 39 to 1 in favor of the 
machine method, and in unit 485 it is more than 13 to 1. It will be 
noticed that in units 484 and 485 under the machine method the time 
charged to the various operations, as well as the total time, is very 
nearly, and often exactly, the same, while under the hand method there 
is a great difference in favor of unit 485. This may be due largely to 
the shape of the needles, the curved needle (484) being more difficult 
to manipulate by hand, while the machine will make either with equal 
rapidity. The number of persons engaged on the hand product was 
45 in unit 483, 4 in unit 484, and 5 in unit 485. Under the machine 
method the number employed was 45, 57, and 58, respectively, for the 
three units. The hand units were produced in the years 1850,1851, 
and 1853, while the machine units were all made in 1895. Under the 
hand method the work was practically all done by males, while under 
the machine method females were employed to a considerable extent. 
The machine-made goods are considered much superior to those made 
by hand.

P in s .—In the manufacture of pins, unit 486, as in most of the units 
of this industry, the first operation was that of straightening the wire. 
This was done by means of a wire-straightening machine under both 
methods, but the time under the modern method was only 6 minutes, 
while 4 hours, or forty times as long, were required under the primitive 
method. Under the machine method, in the second operation, the wire 
was cut and the pins headed and pointed by pin machines, 12 of which 
were tended by 1 person. The total time charged to this operation was 
26.4 minutes. Under the hand method the pin was made in two parts, 
the head being made in the form of a coil and closed over the end of 
the shaft. It required seven operations to make the pin under this 
method, and the aggregate time required was 129 hours, or two hundred 
and ninety-three times as long as was required under the machine 
method to accomplish the same result. Whitening the pins was accom
plished by means of a whitening tank operated by hand under both 
methods. Under the modern method this operation required 1.8 
minutes as agaiust 30 minutes required under the primitive method. 
The operation of drying and cleaning the pins was performed under 
the machine method by the use of a fanning mill in 3 minutes, while 
under the hand method, by meausof a drying pan, 1 hour was required. 
The pins were polished in a tumbling barrel under both methods,
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requiring 1.2 minutes under the modern and 30 minutes, or twenty-five 
times as long, under the primitive method. Pin-sticking machines were 
used under the modern method for sticking the pins into paper, the work 
being done in 30 minutes. Under the hand method this was accomp
lished in two operations, crimping the paper, which required 15 minutes, 
and sticking the pins, which required 2 hours. Folding the papers, 
packing and labeling, and overseeing each required less time under 
the machine than under the hand method. Under the hand method 
the time charged to furnishing the power was 1 hour, while under the 
machine method the motive power was water, and there was no time 
charged to furnishing it; but 6 minutes were charged to keeping the 
machinery in order.

The total time required for the production of 12 packages of 1 pound 
each of pins under the machine method was 1 hour and 33,9 minutes as 
against 140 hours and 55 minutes required under the hand method—a 
ratio of about 90 to 1 in favor of the modern method. The handmade 
pins were made in England by the labor of 12 persons and finished in 
the United States by 5 persons, while 16 persons worked on the machine 
product. The machine made pin is a much more desirable article than 
the handmade.

NETTING AND SEINES.

This industry is represented by 4 units, described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

487 Netting........ 12-thread seine netting, 3-inch 
meshes.

12-thread seine netting, 3-inch 
meshes.

100 pounds

488 Netting........ 15-thread seine netting, 3-inch 
meshes.

15-thread seine netting, 3-inch 
meshes.

100 pounds

489 Seines......... 15-thread hauling seine, 15x300 
feet, 3-inch meshes.

15-thread hauling seine, 15x300 
feet, 3-inch meshes.

1

490 Seines......... 15-thread hauling seine, 15x450 
feet, 3-inch meshes.

15-thread hauling seine, 15x450 
feet, 3-inch meshes.

1

An examination of that portion of the detailed table which relates 
to this industry shows that the methods of manufacture employed in 
making these units varied in no important particular. For this reason 
these units are considered as a group. Only one operation was neces
sary under the hand method in units 487 and 488, and in making the 
seines, units 489 and 490, two operations (barking the netting and 
attaching the buoys, leads, and hangings) were performed which were 
not required in the manufacture of netting. In the operation of tying 
the knots the netting machine was used under the modern method, 
having replaced the netting needle used under the primitive method 
of production. The netting needle was also used under the modern 
method in mending the imperfect weaving. The best results attained
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by the use of the netting machine are shown in unit 487, in which 33 
hours (including time for mending imperfect weaving) were required to 
produce 100 pounds of seine netting by the use of a netting machine 
as against 333 hours and 20 minutes, or about ten times as long, with 
a netting needle. In unit 488 this work was accomplished in 34 hours 
and 32.7 minutes under the modern method as against 240 hours under 
the primitive—a ratio of about 7 to 1. In unit 489, 25 hours and 30 
minutes were required under the modern method and 199 hours and 
30 minutes, or about eight times as long, under the primitive. In unit 
490 the time required for tying knots and mending was 33 hours and 
30 minutes as against 297 hours—a ratio of about 9 to 1 in favor of the 
modern method. In units 489 and 490 the operation of barking the 
netting, which was performed by hand under both methods, shows a 
considerable saving in time under the modern method, the best results 
being shown in unit 489, in which 1 hour was required for this work 
under the modern method as against 12 hours under the primitive. 
The comparatively long time required by the primitive method is said 
to be due to a lack of vat facilities. In unit 490 a vat was used under 
both methods, and the time required was 2 hours and 50 minutes 
under the modern method as against 4 hours and 30 minutes under the 
primitive method. The detailed table shows a number of operations 
required under the modern method of production which do not appear 
in the production of the handmade units. O f this character are the 
operations of winding the twine on spools, winding the twine on bob
bins, stretching the netting even, and overseeing and furnishing power. 
In units 488 and 489 the time required for furnishing power was not 
reported.

Taking up the totals, as shown in the summary, it is seen that the 
best results were attained, so far as a saving of time is concerned, in 
unit 487, in which a total of 51 hours and 44 minutes was required under 
the machine method for the completion of the unit as against 333 hours 
and 20 minutes under the hand method—a ratio of about 6£ to 1. In 
unit 488 the time required under the machine method is shown to have 
been 53 hours and 16.4 minutes as against 240 hours under the hand. In 
unit 489 the time required was 61 hours under the machine method as 
against 230 hours and 30 minutes under the hand, while the figures for 
unit 490 are 95 hours and 50 minutes under the machine method as 
against 361 hours and 30 minutes under the hand—a ratio in each unit 
of about 4 to 1 in favor of the modern method. The hand product in 
units 487, 489, and 490 was made in 1880 and that in unit 488 in 1870; 
the machine product in units 487 and 490 was made in 1894 and that 
in units 488 and 489 in 1895. One person did all the work on the hand 
product in unit 487, while 10 persons were employed on the machine 
product; in unit 488, 1 person worked on the hand product and 9 on 
the machiue; in unit 489, 2 on the hand and 12 on the machine, and in 
unit 490, 2 on the hand and 13 on the machine. The machiue-made
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netting and seines are said to be more uniform than those made by 
hand.

O Y S T E R S , C A N N E D .

This industry is represented by 2 units, as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

491
492

Oysters, canned...  
Oysters, canned.. .

Cove oysters, 1-pound cans . . .  
Cove oysters, 1-pound cans . . .

Cove oysters, 1-pound cans . . .  
Cove oysters, 1-pound cans . . .

1.000 cans1.000 cans

Much of the work in this industry is necessarily performed by hand 
under both methods. Steam power was used under the modern method 
only in some of the operations of conveying and in capping the cans. 
The advantages that large plants have over smaller ones are especially 
noticeable in this industry. The best results, so far as a saving of time 
is concerned, are shown in operations which were performed by hand 
under both methods. The difference in the capacity of the different 
establishments is the principal cause of the great difference in the time 
required under the two methods, and also of the considerable difference 
in the time required under the primitive method in the two units.

The capping machine, operated by steam power, and the tipping iron, 
operated by hand, have replaced the soldering iron in the operations of 
capping the cans and closing the vents, the best results being shown 
in unit 491, in which 1 hour and 20 minutes were required under the 
modern method as against 10 hours under the primitive. In unit 402 
the time was 1 hour and 48 minutes under the modern method and 6 
hours under the primitive method.

The operation of conveying the oysters to the packing table in unit 
492 was performed with a hand tray under the primitive method in 1 
hour, while under the modern method, in which a tray running on an 
endless chain was used, only 36 minutes were required. In the opera
tion of conveying the cans to the cooling vat and cooling them, in unit 
491, cranes operated by steam and the modern cooling vat have reduced 
the time from 5 hours to 20 minutes—a ratio of 15 to 1 in favor of the 
modern method. In unit 492, in which only the vat and trays were 
used under the hand method, the time required was 1 hour under the 
primitive method as against 18 minutes under the modern. In unit 491 
the operation of conveying the oysters to the shuckers was performed 
by the use of cars under the modern method in 1 hour and 40 minutes, 
while under the primitive method, in which a basket was used, 10 hours, 
or six times as long, were required for this work. For the same work 
in unit 492 the time required was 1 hour and 48 minutes under the 
modern method as against 2 hours under the primitive.

The exhaust box was used under the machine method in the opera-
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tion of cooking or heating the oysters, having replaced the tin vessels 
and pots in unit 491 and the kettle in unit 492. In unit 491 the time 
was 20 minutes as against 10 hours—a ratio of 30 to 1 in favor of the 
modern method. In unit 492 it was 18 minutes as against 2 hours—a 
ratio of about 7 to 1. While this is described as a hand operation under 
both methods, the exhaust box is a modern appliance, the heat being 
produced by steam, and there is as much difference between the two 
methods as in many operations where hand and steam power are con
trasted. The colander has replaced the zinc-covered table in the opera
tion of draining the oysters, the best results being shown in unit 491, in 
which the time required was 20 minutes under the modern method as 
against 10 hours, or thirty times as long, under the primitive. In unit 
492 the time was 18 minutes as against 1 hour.

The time required for filling the cans in unit 491 was 4 hours under 
the modern method as against 20 hours under the primitive, and in 
unit 492, 4 hours and 30 minutes as against 7 hours. In the operation 
o f processing the oysters the process kettle was used under both 
methods. In unit 491 the time required was 20 minutes as against 5 
hours—a ratio of 15 to 1. In unit 492 the time was 18 minutes as 
against 2 hours—a ratio of about 7 to 1.

The considerable difference which is noticed in the time required for 
certain operations in which the work was done by hand under both 
methods is due mainly, as in other industries, to improved methods and 
tools, the greater quantity handled at one time, and the more expert 
workmen employed. A  study of the detailed table shows several opera
tions required under machine production which do not appear in the pro
duction of the handmade units. Of this character are the operations 
of conveying, weighing, wiping and piling cans, overseeing, and fur
nishing power. The operation of skimming the oysters, which required 
10 hours in unit 491 and 1 hour in unit 492 under the primitive method, 
was not performed under the modern method.

Taking up the totals for these units, as shown in the summary, it is 
seen that by far the best results were attained, so far as the saving of 
time is concerned, in unit 491, in which an aggregate of 116 hours and 
40 minutes was required under the modern method for the completion of 
the unit as against 237 hours, or more than twice as long, under the 
primitive method. In unit 492 the time required under the machine 
method is shown to have been 106 hours and 12 minutes as against 132 
hours under the hand. The hand product in unit 491 was made in 1855, 
that in unit 492 in 1851, while the machine product in each instance was 
made in 1894. Twenty-four persons were employed on the hand product 
in unit 491, while 351 were engaged on the machine. In unit 492, 128 
persons worked on the hand product and 352 on the machine. The oys
ters canned under the modern method are said to be superior to those 
canned under the primitive method.
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P A IN T .

This industry is represented by 1 unit, described as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

493 100 gallons

Mixing paints by hand is done only as they are needed for immediate 
use and it is therefore not expected to find any operations except the 
single one necessary for the actual mixing, while under the modern 
method in which paints are mixed and prepared for the market, there 
must necessarily appear operations for canning, labeling, etc. Under 
the modern method the grinding and mixing mills prepared 100 gallons 
of white lead paint in 12 hours and 7.3 minutes, while with a mortar 
and pestle by hand it required 383 hours and 20 minutes, or more than 
thirty-one times as long. If we add to the time required for the 
machine to mix the paint the 10 hours and 6 minutes necessary to fill 
the cans, oversee the work, and furnish the power, we have 22 hours 
and 13.3 minutes as the total time for the machine work. One person 
did the hand work in 1851, while 5 persons did the machine work 
in 189G.

P L A N IN G  M IL L  P R O D U C T S , IN C L U D IN G  S A S H E S , D O O R S , A N D  B L IN D S .

This industry is represented by 31 units, the descriptions being as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.num

ber. Hand. Machine.

494 JBlinds......... White pine outside window 
blinds, 27x63 inches, 3 sections, 
rolling slats.

White pine outside window 
blinds, 27x63 inches, 3 sections, 
rolling slats.

50 pairs

495 Blinds......... White pine outside window 
blinds, 304x654 inches, station
ary slats.

White pine outside window 
blinds, 30|x654 inches, station
ary slats.

50 pairs

496 Blinds......... Yellow pine outside window 
blinds, 27x63 inches, rolling 
slats.

Yellow pine outside window 
blinds, 27x63 inches, rolling 
slats.

50 pairs

497 Brackets----- Oak mantel brackets, 9x15 
inches, carved fronts and sides.

Oak mantel brackets, 9x15 
inches, carved fronts and sides.

12

498 Brackets----- Whitewood shelf brackets, 5x11 
inches.

Whitewood shelf brackets, 5x11 
inches.

12

499 Doors........... Cherry 5-panel doors, 3 feet x 6 
feet 6 inches, solid panels, 
veneered rails and stiles.

Cherry 5-panel doors, 3 feet x 6 
feet 6 inches, solid panels, 
veneered rails and stiles.

50

500 Doors........... Oak 4-panel doors, 2 feet 8 inches 
x 6 feet 10 inches, raised panels.

Oak 4-panel doors, 2 feet 8 inches 
x 6 feet 10 inches, raised panels.

50

501 Doors........... White pine 4-panel O. G. doors, 
2 feet 4 inches x 6 .eet 8 inches, 
raised panels.

White pine 4-panel O. G doors, 
2 feet 4 inches x 6 feet 8 inches, 
raised panels.

50

502 Doors........... White pine 6-panel O. G. doors, 
2 feet 6 inches x 6 feet 6 inches.

White pine 6-panel O. G. doors, 
2 feet 6 inches x 6 feet 6 inches.

50

503 Doors........... White pine 6-panel O. G. doors, 
2 feet 6 inches x 6 feet 6 inches.

White pine 6-panel O. G. doors, 
2 feet 6 inches x 6 feet 6 inches.

50

504 Dressing
lumber.

Planing, tonguing, and grooving 
44-inch yellow pine ceiling.

Planing, tonguing, and grooving 
44-inch yellow pine ceiling.

1,000 feet
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ARTICLE PRODUCED OR WORK ACCOMPLISHED—Concluded.

Unit
num
ber.

Name.
Hand.

Description.

Machine.
Quantity.

505

506

507

508

509

510
511
512
513
514
515

516

517

518

519

520
521

523

521

525

526

527

Dressing
lumber.

Dressing
lumber.

Dressing
lumber.

Dressing
lumber.

Mantels___

Molding___
Molding___
Molding___
Molding
Molding___
Molding___

Molding___

Sashes.........

Sashes.........

Sashes.........

Stair railing 
Stair railing

Stair risers 
andtreads.

W  ainscot- 
ing.

Window
frames.

Window
frames.

Window
frames.

Window
screens.

Planing, tonguing, and grooving 
3-inch white oak flooring.

Planing, tonguing, and grooving 
3-inch white pine flooring.

Planing, tonguing, and grooving 
4 -̂inch yellow pine flooring.

Planing, tonguing, and grooving 
6-inch yellow pine flooring.

Oak mantel, 60x76 inches, 10-inch 
shelf, 12x36-inch mirror, piano 
finish.

3-inch mahogany molding.............
3-inch white oak molding.............
3-inch white pine molding...........
U-incli whitewood molding.........
3-inch yellow pine molding_____
5-incli yellow pine cornice mold 

ing.
5-inch yellow pine O. G. cornice 

molding.
White pine window sashes, 2 

12x24 lights per sash.
Yellow pine window sashes, 2 

15x36 lights per sash.
Yellow pine window sashes, 6 

10x15 lights per sash.
Oak stair railing, 3x4 inches.......
Double-beaded whitewood stair 

railing, 2Jx3 inches.
White pine stair risers and treads 

for 3-foot stairs, 17 I7j-inch 
risers, 16 11-inch treads per 
set.

Ash wainscoting, 4x6 feet...........

White pine window frames, 2 feet 
10 inches x 6 feet 10 inches, for 
brick houses.

White pine window frames, 2 feet 
6 inches x 5 feet 6 inches, for 
frame houses.

White pine windowfraines, 2feet 
10 inches x 6 feet 10 inches, for 
frame houses.

Window screens, 30x30 inches...

Planing, tonguing, and grooving 
3-incn white oak flooring. 

Planing, tonguing, and grooving 
3-inch white pine flooring. 

Planing, tonguing, and grooving 
4J-inch yellow pine flooring. 

Planing, tonguing, and grooving 
6-inch yellow pine flooring.

Oak mantel, 60x76 inches, 10-inch 
shelf, 12x36-iucb mirror, piano 
finish.

3-inch mahogany molding.............
3-inch white oak molding........... .
3-inch white pine molding...........
lj-inch whitewood molding.........
3-inch yellow pine molding.........
5-inch yellow pine cornice mold

ing.
5-inch yellow pine O. G. cornice 

molding.
White pine window sashes, 2 

12x24 lights per sash.
Yellow pine window sashes, 2 

15x36 lights per sash.
Yellow pine window sashes, 6 

10x12 lights per sash.
Oak stair railing, 3x4 inches.......
Double-beaded whitewood stair 

railing, 2£x3 inches.
White pine stair risers andtreads 

for 3-foot stairs, 17 7^-inch 
risers, 16 11-inch treads per 
set.

Ash wainscoting, 4x6 feet...........

1.000 feet

1.000 feet

1.000 feet

1.000 feet 

1

1.000 feet
1.000 feet
1.000 feet
1.000 feet
1.000 feet
1.000 feet

1.000 feet

50 pairs

50 pairs

50 pairs

100 feet 
100 feet

10 sets

12 pieces

White pine window frames, 2 feet 
10 inches x 6 feet 10 inches, for 
brick houses.

W  hite pine window frames, 2 feet 
6 inches x 5 feet 6 inches, for 
frame houses.

White pine window frames, 2 feet 
10 inches x 6 feet 10 inches, for 
frame houses.

Window screens, 30x30 inches...

50

50

50

50

The introduction of improved machinery into the woodworking indus
tries in general has affected production in a manner similar to that seen 
in the iron and steel industries. These effects are seen in the construc
tion of almost every house, the production of furniture and vehicles, 
and in the manufacture of almost numberless other articles, such as agri
cultural implements, wooden ware, etc. The units here considered are 
confined exclusively to materials that are used in the construction of 
buildings, and the results shown demonstrate in a general way to what 
extent machinery has lessened the time and reduced the cost for this 
class of work. An examination of that portion of the detailed table 
which relates to this industry discloses many differences in time for sim
ilar operations under the same method, but these differences are not 
unreasonable when it is remembered that the machines used in different 
establishments vary in capacity and that hand workmen differ in skill 
almost as much. It will not be necessary here to consider all the opera
tions of the various units, but only those showing the greatest contrasts 
in time, and where the same operation in different units shows similar
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results it will not be necessary to consider it in more than one or two. 
In some instances the process of manufacture differs so much under the 
two methods that several operations must be considered together. The 
hand work in nearly every instance was done by a carpenter as occasion 
demanded, and perhaps does not show as good results as if the workmen 
had been constantly employed at a particular kind of work.

B l i n d s .—There are three presentations for window blinds, but the 
method of manufacture varies so much in the different units that to 
group them would confuse and destroy the comparisons. In unit 494 
the first operation under the modern method was planing the lumber, 
but under the primitive method this operation was so combined with 
that of jointing that the two are considered together. With the planing 
machine and sticking machine the planing and jointing required 4 hours 
as against 62 hours and 30 minutes, or nearly sixteen times as long, 
required with hand planes and gauges. Cutting the lumber into widths 
with a steam ripsaw required 3 hours and 20 minutes, while with a 
handsaw it required 25 hours, and cutting the lumber into lengths 
required 3 hours and 20 minutes with the steam saw as against 12 
hours and 30 minutes required by hand. A  steam mortising machine 
cut the mortises in the stiles in 4 hours and 40 minutes, while with a 
mallet and chisel it required 37 hours and 30 minutes. Tenoning and 
relishing the rails with tenoning and boring machines required 3 hours 
and 20 minutes as against 62 hours and 30 minutes required with hand
saws—a ratio of nearly 19 to 1 in favor of the machines. The manner 
of jratting in the slats differed somewhat under the two methods. In 
the modern establishment the stiles were bored for the slats with a 
boring machine, the work requiring 10 hours, while under the primitive 
method gains were cut in the stiles with a chisel in 25 hours. Making 
the slats with sawing and planing machines required 10 hours as against 
75 hours required with a handsaw and hand planes. Rabbeting the 
blinds with a rabbeting machine required 3 hours and 20 minutes, while 
with a hand rabbet plane it required 25 hours. The time required for 
smoothing the blinds with a sanding machine was 3 hours and 20 min
utes, while with sandpaper by hand 25 hours were required. The 
remaining operations show no notable contrasts and are not here con
sidered. The summary shows a total of 114 hours and 40 minutes for 
the production of 50 pairs of blinds under the modern method as 
against 462 hours and 30 minutes required by hand. The hand unit 
was made by 1 person in 1857, while 20 persons produced the modern 
product in 1895. A  considerable portion of the work in the modern 
establishment was done by persons under 20 years of age.

In unit 495 the product differs somewhat from that iu unit 494, and 
the difference in time under the two methods is much greater. In this 
unit the necessary sawing, including shaping and smoothing the slats 
by the use of steam saws and sanding machines, was accomplished in 
21 hours and 6.7 minutes as against 191 hours and 40 minutes, or about
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nine times as long, required with handsaws and sandpaper. The plan
ing machine used in the modern establishment planed the lumber for 50 
pairs of blinds in 1 hour and 6.7 minutes, while with a hand plane it 
required 150 hours—a ratio of 135 to 1 in favor of the machine. A 
steam tenoning machine tenoned the frames in 2 hours and 13.3 minutes, 
while with a handsaw it required 83 hours and 20 minutes. Cutting 
mortises for the frames and slats with mortising machines required 3 
hours and 20 minutes, while with a hammer and chisel it required 141 
hours and 40 minutes, or nearly forty-three times as long. The total 
time shown in the summary for the machine product is 56 hours and 
40.1 minutes as against 695 hours and 50 minutes by hand. The hand 
product was made in 1848 by 2 persons, while 27 persons did the work 
on the machine unit in 1896.

In unit 496 are found about the same general results as have been 
seen in unit 494, and it is not necessary to enter into details here. The 
whole time as shown in the summary for the production of the modern 
product is 110 hours and 40 minutes as against 487 hours and 30 
minutes required by hand. One person made the hand unit in 1859, 
while 20 persons were engaged on the machine unit, which was pro
duced in 1895.

B r a c k e t s .— Unit 497 shows the production of oak mantel brackets. 
Cutting stock in lo sizes by the use of a circular saw run by electricity 
required 1 hour as against 6 hours required with a handsaw. The 
brackets were shaped with an electric band saw in 1 hour and 30 min
utes, while with a keyhole saw by hand it required 9 hours. The prin
cipal saving in time was in rough-carving the brackets, which, under the 
modern method, was accomplished with a boring machine in 24 hours as 
against 144 hours required with a chisel and mallet. It is interesting 
to note that in the three operations above mentioned it required just six 
times as long to perform the work by hand as it did with the machines. 
The remaining operations were performed in the same manner under 
both methods and required the same time. The summary shows.a 
total of 63 hours and 30 minutes for the production of 12 brackets 
under the modern method as against 196 hours required by hand. The 
hand unit was made by 2 persons in 1889, while 4 persons produced the 
machine unit in 1896.

Unit 498 represents the production of 12 whitewood shelf brackets, 
and as a matter of course required a great deal less time than unit 497. 
Cutting the stock to dimensions required the same time as in unit 497. 
In this unit the stock was planed with a steam planing machine, requir
ing 20 minutes as against 1 hour and 20 minutes required by hand. 
Shaping the brackets, with a band saw required 30 minutes, while with 
a keyhole saw it required 10 hours, or twenty times as long. Grooving 
the brackets with a molding machine required 45 minutes as against 
9 hours required with a hand gouge, and smoothing the brackets with 
a sanding machine required 20 minutes as against 1 hour and 30
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minutes required with sandpaper by hand. The total time necessary 
for the production of this unit under the modern method was 3 hours 
and 25 minutes as against 27 hours and 50 minutes required by hand. 
One person produced the hand unit in 1890 and 3 persons made the 
machine unit in 1896.

D o o r s .—This branch of the industry is represented by five units, 
four of which are so similar in mode of manufacture that they are con
sidered as a group. Unit 499 is for veneered doors, and for that reason 
is considered separately. Cutting the lumber into widths and lengths 
with steam saws required 20 hours as against 325 hours required 
by hand—a ratio of 16 to 1; and cutting the veneering into lengths 
and widths with similar appliances required 12 hours as against 75 
hours. Planing the lumber with a planing machine required 16 hours 
as against 100 hours required by hand. Another operation, planing 
the lumber to thickness after it was glued together, required 100 hours 
by hand and only 8 hours by the use of the machine. After the lumber 
is planed the veneering is glued to the stiles and rails and they are 
then cut to exact widths and lengths. This cutting was done under 
the modern method with steam saws in 32 hours as against 150 hours 
required by hand. The remaining operations do not show any con
siderable differences in time, except that of making the molding and 
panels, which required 32 hours with a sticking machine as against 150 
hours required with a hand sticking plane. The total time shown in 
the summary for the production of this unit under the modern method 
is 510 hours, while under the primitive method it required 1,385 hours, 
showing a total saving of 875 hours. The hand unit was made by 1 
person in 1857, while 33 persons produced the modern unit in 1895.

Units 500 to 503, inclusive, are considered together, because, as 
above stated, the process o f manufacture was similar in all of them. 
Units 502 and 503 appear to be very much alike, but in certain opera
tions there will be noticed a great difference in time as given by the 
two establishments. This difference in the amount of work required for 
these operations indicates that there was probably a difference in the 
quality of the products that does not appear in the description. In 
these units only principal operations are here considered, and whatever 
further comparisons are desired can be found in the detailed table. The 
first operation considered is that of planing the lumber. In the modern 
establishments this work was done by the use of steam planing machines, 
while under the primitive method hand planes were used. In unit 500 
the planing under the modern method required 8 hours as against 120 
hours required by hand; in unit 501 the time was 4 hours as against 87 
hours and 30 minutes, and in units 502 and 503 the machine work required 
2 hours and 30 minutes and 7 hours and 30 minutes, respectively, while 
the time for the hand work on the respective units was 25 hours and 150 
hours. From these figures it will be seeu that the best comparative 
results are found in units 501 and 503, in which the machines did their
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work nearly twenty-two times as rapidly as the hand operator in the 
former and twenty times as rapidly in the latter.

The time for cutting the lumber into widths and lengths is combined 
because there is no comparative difference between the two operations. 
With the steam saws used under the modern method these operations 
required 20 hours in unit 500, 12 hours in unit 501, 5 hours in unit 502, 
and 7 hours and 30 minutes in unit 503, while with handsaws they 
required 97 hours and 30 minutes in unit 500,50 hours in unit 501,75 
hours in unit 502, and 150 hours in unit 503. The best results are seen 
in unit 503, in which the ratio is 20 to 1 in favor of the steam saws, and 
the poorest results are found in unit 501, in which the ratio is about 4 
to 1 in favor of the steam saws. The mortising machines used under 
the modern method cut the mortises in the stiles in each unit in 4 
hours, except unit 501, in which 5 hours were required. This work 
with mallets and chisels required 100 hours in unit 500, 37 hours 
and 30 minutes in unit 501, and 50 hours in each of units 502 and 
503. In unit 502 there are shown 1 hour and 30 minutes for hand 
work under the modern method, leaving only 2 hours and 30 minutes 
for the machine. The best results are shown in unit 500, in which it 
required twenty-five times as long to do this work by hand as with 
the machine.

In the operation of cutting the tenons the variations in time are no 
doubt largely due to the fact that in some units only the rails were 
tenoned, while in others tenons were also cut on the mullions, and to the 
further fact that in some instances there was an additional operation 
for relishing. But as the general purpose of the operations was the 
same, it is thought best to consider them together. Under the modern 
method tenoning machines were used to cut the tenons, and the relish
ing was done with relishing machines, while under the primitive 
method the work was accomplished with handsaws, mallets, and chisels. 
The time shown for these operations is G hours in unit 500 as against 
75 hours by hand; in unit 501 it is 10 hours as against 37 hours and 
30 minutes; in unit 502 it is 5 hours as against 66 hours and 40 minutes, 
and in unit 503 it is 8 hours as against 75 hours. In units 502 and 503 
the data for making the panels are not in form for satisfactory com
parison, but in units 500 and 501 the comparison is clear. Under the 
modern method panel-raising machines were used, and required 5 hours 
in unit 500 and 2 hours in unit 501, while with hand planes it required 
75 hours and 25 hours, respectively.

Reference to the summary shows that it required under the modern 
method a total of 131 hours to produce unit 500 as against 702 hours 
and 30 minutes required by hand; in unit 501 the time is 87 hours 
and 30 minutes as against 412 hours; in unit 502 it is 49 hours and 50 
minutes as against 541 hours and 40 minutes, and in unit 503 it is 56 
hours as against 500 hours. Each of the machine units, as well as 
hand unit 502, was produced in 1895, while hand unit 500 was pro-
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duced in 1855, 501 in 1857, and 503 in 1894. Only 1 person was 
employed on each hand unit, while 15 persons produced machine unit 
500 ; unit 501 was produced by 22 persons, unit 502 by 9 persons, and 
unit 503 by 10 persons.

D r e s s in g  L u m b e r .—There are tive presentations for this branch of 
the industry. In view of the great variety of products and the great 
difference in the capacities of machines, and in the skill of hand 
workmen, together with the wide difference in the character of the 
material used, it is to be expected that there will appear corresponding 
differences in time. But because of the nature of the machines used, 
all these units are considered as a group. It should be borne in mind 
that it requires about the same time for a machine to dress one side of 
1,000 feet of boards as it does to dress, tongue, and groove the same, 
because in both cases the work is accomplished by running the boards 
through the machine once; but in hand work it is quite different, a 
separate operation being necessary for touguing and for grooving. In 
four of these units is an operation for cutting the lumber into widths, 
but as the comparisons for sawing with steam saws and handsaws 
have been so frequently shown, they are omitted here. The planing 
machine used in unit 504 required only 1 hour to dress, tongue and 
groove, and bead 1,000 feet of ceiling, while with hand planes this 
work required 76 hours. In unit 505, for white oak flooring, the time was 
1 hour and 23 minutes as against 110 hours—a ratio of nearly 80 to 1 
in favor of the machine method. In units 506 and 507 the machines 
required 48 minutes and 54.6 minutes, respectively, as against 44 hours 
and 7.1 minutes and 60 hours required for hand work, and in unit 508 
the time for the machine was 1 hour and 40 minutes as against 50 hours 
required by hand. These figures show that the planing machines 
accomplished from thirty to eighty times as much in a given time as the 
hand workmen did. In the modern establishments it was necessary to 
have men to carry lumber, furnish power, etc., which makes the total 
time shown in the summary considerably more than the figures quoted.

The summary totals show that the best results were attained, so far 
as a saving in time is concerned, in unit 505, in which 2 hours and 20.7 
minutes were required under the machine method for the completion of 
the unit as against 142 hours and 30 minutes, or about sixty-one times 
as long, required under the hand method. In unit 504 the time required 
under the modern method was 2 hours and 6 minutes as against 96 
hours required under the primitive method. In unit 506 only 1 hour 
and 48 minutes were necessary under the machine method, while 57 
hours and 21.2 minutes were required by hand. Unit 507 was produced 
by machine in 1 hour and 43.7 minutes, while 80 hours were required 
by hand. The time required for unit 508 was 2 hours and 15 minutes 
under the machine method and 50 hours under the hand. The work 
on hand units 504 and 507 was done in 1859, that on unit 505 in 1858, 
that on unit 506 in 1849, and that on unit 508 in 1880, 1 person being
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employed on each, while all the modern units were produced in 1895, 
7 persons working on each, except unit 508, upon which only 5 persons 
were engaged.

M a n t e l s .—The production of oak mantels, as shown in unit 509, 
does not disclose such a great contrast in time under the two methods 
as is seen in the production of most of the other units presented in 
this industry. The lumber was cut into sizes under the modern method 
with steam saws in 40 minutes, while with handsaws it required 5 
hours. With planing machines it required 40 minutes to dress the 
lumber as against 5 hours.required by hand, and in addition to the 5 
hours for planing it required 2 hours to mark it preparatory to planing, 
making a total of 7 hours for the hand work. Cutting brackets and 
scrolls with a band saw required 10 minutes, while with a jig  saw by 
hand it required 2 hours and 30 minutes. Carving ornaments, putting 
mantel together, varnishing, etc., while done by hand under both 
methods, required considerably less time in the modern establishment 
than it did in the more primitive shop, but a difference in the skill of 
the workmen and perhaps a difference in the appliances will account 
for the difference in time.

•The total time shown in the summary for the production of one man
tel under the modern method is 12 hours and 25 minutes as against 
42 hours required by hand. The hand unit was made by 4 persons in 
1861, while 15 persons produced the machine unit in 1897.

M o l d i n g .—There are seven presentations for molding of various 
styles, sizes, and qualities, each for 1,000 running feet, but since the 
methods of manufacture are practically the same they are considered 
as a group. The sawing shows results so similar to those found in 
units for other classes of work that it is not here compared. The prin
cipal operation was that of making the molding after the lumber was 
in proper shape. Under the modern method this was accomplished 
with steam molding machines, while hand planes were used under the 
primitive method. In unit 510 the time shown is 3 hours as against 
140 hours; in unit 511 it is 2 hours and 51.4 minutes as against 120 
hours; in unit 512 it is 1 hour as against 74 hours and 4.5 minutes; in 
unit 513 it is 1 hour and 15 minutes as against 66 hours; in unit 514 it 
is 1 hour and 49 minutes as against 80 hours; in unit 515 it is 1 hour 
and 40 minutes as against 55 hours, and in unit 516, in which the best 
results are shown, it is 2 hours as against 187 hours and 30 minutes, or 
nearly ninety-four times as long.

The total time shown in the summary is 5 hours under the mod
ern method as against 170 hours under the primitive method in unit 
510; in unit 511 the time is 4 hours and 17.2 minutes as against 150 
hours; in unit 512 it is 2 hours and 12 minutes as against 88 hours 
and 53.4 minutes; in unit 513 it is 2 hours and 22.5 minutes as against 
91 hours; in unit 514 it is 3 hours and 2.6 minutes as against 100 hours; 
in unit 515 it is 3 hours as against 70 hours, and in unit 516 it is 2 hours
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and 18 minutes as against 187 hours and 30 minutes. Only 1 person 
worked on each of the hand units, except unit 516, upon which 3 per
sons were employed, while 7 persons produced each of the machine 
units 510, 511, 514, and 515, 3 persons produced unit 512, 4 persons pro
duced unit 513, and 5 persons produced unit 516. Hand unit 510 was 
made in 1858; units 511, 513, and 514 in 1855; unit 512 in 1849, unit 515 
in 1859, and unit 516 in 1876. All the machine units were produced in 
1895, except unit 513, which was made in 1896.

S a s h e s .—There are three units for the production of window sashes, 
namely, 517, 518, and 519. The methods of manufacture are so similar 
in these units that they are easily considered as a group. The opera
tion of planing the lumber, although compared under other units, is 
considered here on account of the great saving of time shown. The 
best results attained by the use of the planing machine are shown in 
unit 517, in which only 30 minutes were required under the modern 
method as against 56 hours and 15 minutes, or one hundred and twelve 
times as long, required by hand. In unit 518 the time required by the 
machine was 1 hour, while 75 hours were required by the use of hand 
planes. In unit 519 the time was 2 hours as against 50 hours. In unit 
517 there is shown an operation for laying out work, which under the 
modern method was done with a laying-out machine operated by hand 
in 1 hour and 30 minutes as against 12 hours and 30 minutes required 
with chalk, square, and pencil. In the other modern units no time is 
given for this operation, and it is probable that the machines were so 
adjusted as to make laying out unnecessary, but it does appear in hand 
unit 518 and required 25 hours.

Tenoning and relishing the rails and bars was accomplished in the 
modern establishments with steam tenoning and relishing machines, 
while under the primitive method handsaws were used. In unit 518 
the relishing machine also bored and grooved the sash for cords, and in 
the hand work this part of the work was done with a brace and bit and 
a plow plane. The time shown for tenoning, etc., is 2 hours and 15 
minutes under the modern method in unit 517 as against 37 hours and 
30 minutes required by hand. In units 518 and 519 the modern method 
shows 5 hours and 20 minutes and 5 hours and 30 minutes, respectively, 
while under the hand method it required 75 hours and 50 hours, respec
tively, for these units.

The mortising was performed with a mortising machine under the 
modern method and with mallets and chisels under the primitive 
method. The best results are shown in unit 518, in which 2 hours 
were required by the machine and 50 hours by hand. In unit 517 the 
time required was 2 hours as against 37 hours and 30 minutes and in 
unit 519 the time was 5 hours as against 50 hours. Sticking machines 
were used under the modern method to mold and rabbet the sash, 
while under the primitive method sash planes operated by hand were 
used. The best results are shown in unit 519, in which 5 hours were
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required under the machine method and 62 hours and 30 minutes under 
the hand. In unit 517 the time was 2 hours as against 18 hours and 
45 minutes and in unit 518 the time was 3 hours and 20 minutes as 
against 25 hours. Dovetailing the stiles with the dovetailing machine 
in unit 517 required 1 hour, while by the use of the chisel and saw 18 
hours and 45 minutes were necessary for this work. In unit 518 the 
rails also were dovetailed, and 2 hours were required by the machine as 
against 25 hours required by hand. This operation is not shown in 
unit 519. The remaining operations, such as boring holes, putting 
sash together, smoothing, etc., are not considered. Some of them 
show considerable contrasts in time, but similar work has been com
pared in other units and it is not necessary to repeat them here.

The total time shown in the summary for the production of these 
units under the two methods is 21 hours and 15 minutes as against 
300 hours in unit 517, 37 hours and 20 minutes as against 400 hours 
in unit 518, and in unit 519 it is 30 hours and 30 minutes as against 
312 hours and 30 minutes. Under the hand method, unit 517 was made 
in 1859, unit 518 in 1858, and unit 519 in 1891, while machine units 517 
and 518 were produced in 1895, and unit 519 in 1894. Only 1 person 
each worked on the hand units, while 9 persons produced machine unit 
517 and 14 persons each of the other machine units.

S t a i r  R a i l i n g .—In the production of stair railing, as shown in 
units 520 and 521, the principal operation is that of molding the rails, 
and it is the only one that is here considered. Under the modern 
method this operation was performed with steam molding machines, 
and required 1 hour and 57.6 minutes in unit 520 and 15 minutes in 
unit 521, while with hand molding planes it required 10 hours and 25 
minutes in unit 520 and 19 hours in 521. In unit 520 the ratio is about 
5 to 1 and in unit 521 it is about 76 to 1 in favor of the machine. The 
railing was finished by hand under both methods, and in the modern 
establishments this work required the greater portion of the entire time.

The summary shows the total time for the production of unit 520 to 
have been 8 hours and 37 minutes as against 20 hours and 50 minutes 
and in unit 521 it was 3 hours and 5 minutes as against 32 hours. One 
person each produced the hand units, unit 520 in 1883 and unit 521 in 
1860, while 7 persons produced machine unit 520 in 1895 and 3 persons 
produced unit 521 in 1896.

S t a i r  R is e r s  a n d  T r e a d s .—The principal operations in this unit,
522, are for sawing and planing, and show no results dissimilar to those 
shown for similar work in many other units. The total time shown in 
the summary for the production of 10 sets under the modern method is 
9 hours and 15 minutes as against 170 hours required by hand. The 
hand unit was made by 1 person in 1858, while 10 persons produced 
the machine unit in 1895.

W a in s c o t in g .— In the production of wainscoting, as shown in unit
523, the principal operations were performed under the modern method
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with saws and planing, mortising, and tenoning machines and under 
the primitive method with carpenters7 tools, and show results very sim
ilar to those for like work on other units. The total time required to 
produce this unit was 51 hours under the modern* method as against 
100 hours under the primitive. One person made the hand unit in 
18S0, while 4 persons made the machine unit in 1896.

W in d o w  F r a m e s .—As nearly all the machines used in the produc
tion of these units have been considered elsewhere it is not necessary 
to repeat the comparisons here. For this reason only two operations 
will be taken up under this head. The dado machine has replaced the 
dado plane in the operation of cutting the dadoes on the jambs, the 
best results being shown in unit 525, in which 2 hours and 30 minutes 
were required for this work under the modern method as against 16 
hours and 40 minutes required by hand. In unit 524 the time required 
by the machine was 3 hours and 20 minutes as against 16 hours and 40 
minutes required by the use of the hand plane, and in unit 526 the time 
was 3 hours and 20 minutes by the machine and 12 hours and 30 min
utes by hand. The boring machine was used under the modern method 
in the operation of making the holes for the pulleys, having replaced 
the mallet, chisel, bit stock, and bit used under the primitive method. 
The best results are shown in unit 526, in which 2 hours and 40 min
utes were required for this work under the machine method as against
29 hours and 10 minutes, or about eleven times as long, required under 
the hand method. In unit 524 the time was 3 hours and 20 minutes 
under the machine method and 33 hours and 20 minutes under the 
hand. In unit 525 the time required by the machine was 2 hours 
and 30 minutes, while 16 hours and 40 minutes were necessary by 
hand. For further comparisons reference should be made to the 
detailed table.

The summary shows the totals for these units to be 92 hours and
30 minutes as against 383 hours and 20 minutes in unit 524, 62 hours 
as against 320 hours and 50 minutes in unit 525, and 71 hours and 20 
minutes as against 325 hours and 40 minutes in unit 526. Hand unit 
524 was made in 1857, and units 525 and 526 in 1858, 1 person working 
on each unit. The machine units were all produced in 1895,14 persons 
producing unit 524, 11 persons producing unit 525, and 16 persons 
producing unit 526.

W in d o w  S c r e e n s .—In the production of window screens, as shown 
in unit 527, the operations are very similar to those in the manufacture 
of sash, and the comparative results are omitted here. The total time 
shown in the summary for the production of 50 screens under the mod
ern method is 16 hours as against 70 hours and 50 minutes required 
by hand. One person did the work on the hand unit in 1878, while 3 
persons produced the machine unit in 1896.

In this industry, as a rule, machine work is superior to that done by 
hand.

7405—Yol. 1— 23
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PLUMBERS’ SUPPLIES.

This industry is represented by 10 units, the descriptions being as 
follows : *

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

528 Air cham
bers.

Copper air chambers, 11 inches 
high, 9 inches in diameter at 
toil.

Copper air chambers, 18 inches 
high, 11 inches in diameter at 
top.

12

529 Boilers,
range.

30-gallon copper range boilers........ 30-gallon copper range boilers___ 100
530 Cutting and 

threading 
pipe.

Cutting off and threading 3-incli 
iron pipes.

Cutting, off and threading 3-incli 
iron pipes.

100

531 Faucets----- J-inch brass faucets, threaded 
nozzles.

J-inch brass faucets, threaded 
nozzles.

100
532 100
533 Tapping

pipe.
Tapping cast-iron couplings for 1- 

incli pipe.
Tapping malleable-iron couplings 

for 1-inch pipe.
100

534 Tapping
pipe.

Tapping cast-iron 3-rvay elbows 
for 1-inch pipe.

Tapping malleable-iron 3-way 
elbows for 1-inch pipe.

100
535 Tapping

pipe.
Tapping cast-iron 4-way tees for 1-inch pipe.

Tapping cast-iron 4-way tees for 1-inch pipe.
100

536 Tapping and 
threading 
pipe.

Tapping and threading cast-iron 
drop elbows for 1-inch pipe.

Tapping and threading cast-iron 
drop elbows for 1-inch pipe.

100

537 Waste pipe. 2-inch lead waste pipe, 3 pounds 
per foot.

2-inch lead waste pipe, 3 pounds 
per foot.

100 feet

A i r  C h a m b e r s  a n d  F l o a t  B a l l s .— The same methods being 
employed in the manufacture of units 528 and 532 tliey are considered 
together. In the operation of forming the shells the lathe and spin
ners’ tools were used under the modern method of production, liaving 
replaced the hammer and stake used under the primitive method. 
The best results are shown in unit 532, in which the work on 100 float 
balls was accomplished in 10 hours under the machine method as 
against 500 hours under the hand method. In unit 528, in which the 
unit is 12 air chambers, this operation was performed in 10 hours under 
the modern method, while under the primitive method 120 hours were 
required. The soldering and brazing were done by hand under both 
methods, but a steam blower was used under the machine method in 
both units, while a furnace and iron were used under the hand method 
in unit 528 and soldering tools in unit 532. The time required to solder 
and braze the air chambers was 12 hours under the primitive method 
as against 2 hours under the modern, and the shells for the float balls 
were soldered in 5 hours under the machine method, while under the 
hand method 25 hours were required. In unit 532 a total of 10 hours 
was required under the machine method for the completion-of the unit 
as against 525 hours under the hand method—a ratio of about 33 to 1 
in favor of the modern method. In unit 528 the time required under 
the machine method is shown to have been 11 hours as against 132 
hours, or more than nine times as long, under the hand. In each 
instance the hand product was made in 1855 and the machine in 1896.
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Two persons worked on tlie liancl product in unit 528, while 4 persons 
were engaged on the machine product. One person did all the work 
on the hand product in unit 532, while 4 worked on the machine 
product.

B o i l e r s , .Ra n g e .—The hydraulic press and circular saw have 
replaced the hammer and stake in the operation of forming the shells, 
and the time required for this work lias been reduced from 1,000 hours 
to 29 hours—a ratio of about 31 to 1 in favor of the modern method. 
The hand operation, soldering and brazing the boilers, which was per
formed with furnace and iron in 800 hours, is compared with the 
machine operation of soldering the boilers, which was performed by 
the use of the steam blower in 16 hours. This work was done by 
hand under both methods. The operations of overseeing, furnishing 
power, and watching, which required a total of 9 hours under the 
machine method, were not necessary under the hand method.

This unit was produced in 54 hours under the modern method, while 
under the primitive method 1,800 hours, or about thirty-three times as 
long, were required. The hand product was made in 1855, the machine 
in 1896, 2 persons being employed on the hand product and 12 on the 
machine.

C u t t i n g  a n d  T h r e a d i n g  P i p e .—The pipe cutting and threading 
machine lias replaced the stock and dies in the operation of cutting off 
and threading the pipe. The time required for this work was 6 hours 
and 40 minutes under the machine method as against 100 hours, or 
fifteen times as long, under the hand.

The hand unit was produced in 1871, the machine in 1896, 3 per
sons being employed on the hand product, while only 1 worked on the 
machine product. The machine work is said to be better than that 
done by hand.

F a u c e t s .—Only some operations which show a considerable saving 
in time are compared here; for further comparisons, reference is made 
to the detailed table. Water power was used to operate some of the 
lathes used under the primitive method, and consequently the saving 
in time in several operations was not so great as it would have been 
had a comparison of machine with strictly hand work been possible.

The lathe operated by steam power has replaced the water power and 
hand lathes and die plate used under the primitive method in the oper
ations of winding the wire for the springs and threading the faucets. 
Threading the faucets wrns accomplished in 2 hours and 30 minutes 
under the modern method as against 16 hours and 30 minutes under 
the primitive—a ratio o f about 7 to 1 in favor of the modern method. 
In the operation of winding the wire for the springs the ratio is about 
5 to 1. In the operation of forming the springs the drop and die oper
ated by steam power has replaced that operated by hand, and the time 
necessary for this work has been reduced from 1 hour and 40 minutes 
to 20 minutes. The operation of milling the screws, which was per-
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formed witli a lathe under the earlier method, is compared with the 
operation of trimming off the burr, which was performed with a press. 
The time required was 1 hour and 51 minutes under the primitive 
method as against 15 minutes under the modern. The operation of 
threading the screws was performed by the threading machine in G 
minutes, while by the use of the lathe and die plate under the primitive 
method 1 hour and 51 minutes, or nearly nineteen' times as long, were 
required. The stamping machine has replaced the lathe in the opera
tion of forming the heads of the screws, the time required being 2 hours 
and 27 minutes under the primitive method as against 15 minutes under 
the modern. Slotting the screws with a slotting machine required 6 
minutes under the modern method, while under the primitive, in which 
the lathe and saw were used, 1 hour and 30 minutes were required. To 
ream the faucets with a reaming machine required 1 hour and 40 min
utes as against 16 hours and 30 minutes with a hand reaming tool—a 
ratio of about 10 to 1 in favor of the machine.

The hand operation of filing and burnishing the faucets, which was 
lierformed with vise, file, and burnisher, is compared with the machine 
operation of polishing the faucets, which was performed with an emery 
wheel and belt. The time required was 36 hours and 30 minutes under 
the hand method and 4 hours and 36 minutes under the machine. The 
letting-in machine has replaced the lathe, ripper, and planisher in the 
operation of letting in the keys. The time necessary for this work was 
36 hours and 30 minutes under the hand method as against 2 hours 
under the machine.

Taking up the totals, as shown in the summary, it is seen that 219 
hours and 34.5 minutes were required to produce this unit under the 
primitive method as against 63 hours and 37 minutes, or about one- 
tliird the time, under the modern method. The hand unit was made in 
1850, the machine in 1897, 20 persons being employed on the hand 
product and 41 on the machine.

T a p p i n g  a n d  T h r e a d i n g  P i p e .—The work on units 533, 534, 535, 
and 536 being similar, the four are considered together. The tapping 
machine was used under the machine method in the operation of 
cutting inside threads, having replaced the vise, stock, and tap used 
under the hand method. In unit 536, in which both inside and outside 
threads were cut, the threading machine also was used under the mod
ern method and the die under the primitive. In unit 533 the time 
required was 16 hours and 40 minutes under the hand method as 
against 32.6 minutes under the machine—a ratio of about 31 to 1. The 
same ratio is found in units 535 and 536, the time in each instance 
being 26 hours and 40 minutes as against 52.2 minutes. In unit 534 
the time required was 25 hours as against 52.6 minutes—a ratio of 
about 29 to 1.

A  study of the detailed table so far as it relates to these units shows 
several operations required under the machine method which do not
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appear under tlie hand. Of this character are tlie operations of over
seeing, inspecting, making tools, watching, furnishing power, etc.

The totals for these units, as given in the summary, show that the 
best results were attained, so far as a saving of time is concerned, in 
units 535 and 53G, in which in each instance the time required under 
the modern method was 1 hour and 5 minutes, while under the prim
itive method 26 hours and 40 minutes, or about twenty-five times as 
long, were necessary. In unit 533 the time required under the machine 
method is shown to have been .47.0 minutes as against 16 hours and 40 
minutes under the hand. In unit 534 the time was 1 hour and 7.0 min
utes as against 25 hours. The hand work in each case was done in 1850, 
while the machine work was performed in 1896. One person did all the 
work on the hand unit in each instance, while 4 persons were engaged 
on machine unit 533, 5 on 534, and 10 each on units 535 and 536. In 
each unit the machine product is claimed to be much better than the 
hand product.

W a s t e  P i p e .—Under the primitive method, in which plumbers’ 
tools and mandrel were used, 28 hours and 34.2 minutes were required 
to make 100 feet of this pipe, while by the use of the hydraulic pipe
drawing machine under the modern method only 27 minutes were 
necessary—a ratio of about 63 to 1 in favor of the machine. The oper
ation of furnishing power, which required 0.5 of a minute under the 
machine method, and which was not necessary under the hand method, 
is the only other operation shown under this unit.

The hand product was made in 1850, the machine in 1896. Two 
persons worked on the hand product, while 4 were engaged on the 
machine. The machine-made pipe is said to be superior to that made 
by hand.

P R IN T IN G  A N D  P U B L IS H IN G , B O O K  A N D  JOB.

This industry is represented by 13 units, the descriptions being as 
follows:

ARTICLE PRODUCED OR W ORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

538 Bronze
printing.

Size printing and bronzing, 
sheets 24x38 inches.

Size printing and bronzing, 
sheets 24x38 inches.

1,000

539 Hangers___ Printing hangers, 14x22 inches, 
7 colors.

Printing hangers, 14x22 inches, 
7 colors.

1.000

540 Hymnbooks Printing hymn books, words 
and music, 512 pages, bound 
in cloth.

Printing hymn books, words 
and music, 512 pages, bound 
in cloth,

1, 000

541 M usic......... Printing sheet music from 
plates, 4 pages (4,000 impres
sions).

Printing sheet music from 
plates, 4 pages (4,000 impres
sions).

1, 000 copies

542 Pamphlets.. Printing and binding pamph
lets, 36 pages, 6Jx8§ inches, 
covers printed in 2 colors.

Printing and binding pamph
lets, 36 pages, 6gx8§ inches, 
covers printed in 2 colors.

1,000

543 Pamphlets.. Printing and binding pamph
lets, 32 pages, 3gx5§ inches.

Printing and binding pamph
lets, 32 pages, 3§x5| inches.

1,000

544 Posters........ Printing I-sheet posters ............. Printing 1-sheet posters............. 1,000
545
546

1. 000
Railroad

tickets.
Printing and numbering rail

road tickets, 3 colors.
Printing and numbering rail

road tickets, 3 colors.
100,000
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ARTICLE PRODUCED OR WORK ACCOMPLISHED—Concluded.

Unit
Xame.

Description.
Quantity.

ber. Hand. Machine.

547 Typesetting Setting long primer type, book- 
work.

Setting long primer type, book- 
work.

100, 000 ems

548 Typesetting Setting brevier type, bookwork. Setting brevier type, bookwork. 100, 000 ems
549 Typesetting Setting long primer and brevier 

type, bookwork.
Setting long primer type, book- 

work.
100, 000 ems

550 Typesetting Setting long primer and brevier 
type for court report.

Setting long primer and brevier 
type for court report.

100, 000 eius

Bronze Printing.—The printing on unit 538 was done under both 
methods on lithographic presses, and so far as the time required for 
press work is concerned shows a difference in favor of the hand press. 
The hand press required but 1 person to operate it and it did its work 
in 3 hours, while the steam press required 2 persons to operate it, 
each working 2 hours, or a total time of 4 hours. The firm furnishing 
the data for this unit has approved these figures, but makes no explana
tion of this difference. Better comparisons for lithographic printing 
may be found under the head of £‘ Lithography.” The operation of bronz
ing was done under the modern method with a bronzing machine and 
required 1 hour and 7.5 minutes as against 20 hours, or nearly eighteen 
times as long, required with a bronzing cloth by hand. Busting the sur
plus bronze from the sheets was accomplished under the modern method 
with a dusting machine and under the primitive method with a dusting 
cloth, and required the same time under each as has been shown for 
bronzing.

Reference to the summary shows the time for the completion of this 
unit under the modern method of production to have been 9 hours and
18.9 minutes as against 47 hours and 10 minutes, or more than five times 
as long, required under the more primitive method. The hand work 
was done in 1880 by 9 persons, while the modern printing was done by 
10 persons in 1897. Under the primitive method bronzing and dusting 
were done by females, while under the modern method no females were 
employed. The quality of the modern work is superior to that of the 
hand work.

Hangers.—In the production of unit 539 the modern power press 
printed 1,000 hangers, 14x22 inches, in seven colors, in 7 hours. But 
one color was printed at one time. The hand press required 120 hours 
to do this work. It required 2 persons to operate each of these presses, 
thus showing a total of 14 hours for the modern work as against 240 
hours for the primitive work.

The total time shown in the summary for printing these hangers was 
14 hours and 10 minutes under the modern method and 244 hours, or 
more than seventeen times as long, under the primitive method. The 
hand work was done by 3 persons in 1878, while 15 persons did the work 
on the modern unit in 1896.
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H y m n  B o o k s .—Unit 540 represents the production of 1,000 hymn 
books of 512 pages, complete from the composition or typesetting of 
both words and music to the binding. The composition was done by 
hand in both the primitive and modern establishments and the time 
and cost were the same in each case, that is, 2,020 hours and $2 per 
page for 512 pages. Beading proof and testing music, locking up pages 
for electro typing, and overseeing required the same time under both 
methods. After composition is completed electroplates are made from 
which the books are printed. The electroplates are made from molds 
taken from the type, and these molds can be multiplied to an almost 
unlimited extent. The electrotyping for this unit required 205 hours 
and 40 minutes under the modern method and 8*0 hours under the 
primitive method, making a total of 2,552 hours and 40 minutes for 
composition and electrotyping under the modern method and 3,157 
hours under the primitive method. From what has been said above it 
will be seen that this large element of time and cost is only relative— 
that is to say, if 1,000 books are made, the composition and electro- 
typing would require the time just noted, and if 100,000 books were 
made, the time would be no more. Thus the time and cost chargeable 
to these operations depend relatively on the number of books printed 
and should be omitted in a strict comparison of the two methods. 
In the process of electrotyping after the pans are prepared the next 
operation is that of molding the wax. Under the modern method 
this was done with a steam press in 20 hours and 40 minutes as against 
100 hours required with a hand press. The metallic surface was put 
on the wax molds by the use of a black-leading machine in 13 hours 
and 20 minutes, while with a brush by hand it required 90 hours. The 
next operation considered is that of trimming off the surplus metal, 
which was done under the modern method with a steam metal saw in 
4 hours, while under the primitive method it was done with a handsaw 
and board and required 40 hours. The two operations for rough-shav
ing the backs of the electroplates in the modern establishment by the 
use of roughing machines required 8 hours, while the same work with 
a rougli-shaving plane by hand required 200 hours—a ratio of 25 to 1 in 
favor of the machine method. By the use of a steam metal planer the 
plates were planed to the required thickness in the modern establish
ment in 20 hours as against 100 hours required with a hand shaver. 
Beveling the plates with a steam beveling machine required 14 hours, 
and with a hand plane and shooting board it required 125 hours. Con
sidering the operation for printing the sheets for the books, it is found 
that a greater proportion of time was saved than in any other operation. 
The power presses printed 32 pages at a time, while the hand presses 
printed 10 pages at a time, and in comparing the capacity of the 
presses this should be considered in connection with their speed. The 
presses used in the modern establishment were run by electricity and 
the two worked a total of 6 hours and 40 minutes. It required 3 per-
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sons to operate them, making a total time of 20 hours. The presses 
used in the primitive establishment worked a total o f 384 hours, but 
with 3 persons to operate each press the total time was 1,152 hours—a 
ratio of more than 57 to 1 in favor of the power presses. The electric 
folding machines folded the sheets in 10 hours as against 80 hours 
required by hand with a bone folder. The backs of the books were 
sewed by the use of sewing machines in 8 hours, while by hand with 
sewing bench, needles, etc., this work required 80 hours. Under the 
modern method the books were trimmed with a cutter run by elec
tricity which required 2 hours, while in the hand establishment this 
work was done with a hand trimming machine and required 10 hours. 
A  rounding and backing machine rounded and backed the books in 3 
hours, whereas under the primitive method with hammers and clamps 
this work required 35 hours. The rotary board cutter cut the boards 
for backs in 32 minutes as against 5 hours required with shears by 
hand. Preparatory to stamping the title on the covers the gold leaf is 
laid on the covers by hand. Under the modern method the gold is 
received in condition to lay on, but under the primitive method the leaf 
had to be cut. To lay on the gold required 13 hours and 20 minutes 
under the modern method and to cut and lay it on required 66 hours 
and 40 minutes under the primitive method. Stamping the title on 
the covers with an electric press required 4 hours as against 100 hours 
required by hand with stencils and brushes. The following operations 
were performed by hand and with the same implements under both 
methods: Building up the molds with wax, coating the surface with 
copper solution, backing up the shells, straightening the plates, finish
ing the surface and leveling the plates, gathering the sheets, making 
the covers, and putting on the covers. An examination of the detailed 
table shows that these operations were generally performed in less 
time under the modern method of production than under the primitive. 
This difference in time, however, is not great, but may be due to the 
better system and greater skill found in the modern establishment. 
Among the operations for binding the books is found one under the 
primiti ve method, namely, sawing backs of books, which does not appear 
under the modern method. This extra operation required 10 hours.

Taking up the totals, as shown in the summary, it is seen that 
the difference in time and labor cost for the production of this unit 
under the two methods is comparatively very much less than in other 
units in this industry. As has already been stated, the reason for this 
is that the composition and electrotyping for the 1,000 books shown 
would cost no more in time or money for a much greater number. The 
time shown for the production of 1,000 books under the modern method 
was 2,672 hours and 52 minutes and 4,763 hours and 40 minutes under 
the primitive method. In order to make a comparison similar to those 
made for other units in this industry, the time required for composi
tion and electrotyping should be deducted from the totals, and only
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the time for presswork and binding should be considered. Setting 
the type and making the electroplates required 2,552 hours and 40 
minutes under the modern method and 3,157 hours under the primi
tive method, and deducting these figures from the totals, we have 
left for the printing and binding 120 hours and 12 minutes under the 
modern method and 1,006 hours and 40 minutes under the primitive 
method—a ratio of more than 13 to 1 in favor of the modern method. 
Since the convposition and electrotyping would cost no more for a large 
edition than a small one, it is thought well to show here the totals for 
an edition of 15,000 copies, which was the size of the edition for which 
these data were secured. The time necessary to produce an edition of 
this size under the modern method, including composition, electro
typing, presswork, and binding, would be 4,355 hours and 40 minutes 
as against 27,257 hours under the primitive method. The labor cost 
for a single book in an edition of 1,000 copies is shown to be $1.1985 
under the modern method and $1.5329 under the primitive method, 
whereas in an edition of 15,000 copies the labor cost of a single book 
under the respective methods would be only $0.1053 and $0.2967. For 
a larger edition the relative cost would be still lower, and the mini
mum would be reached only at the termination of what is shown 
as the life of an electroplate, which sometimes reaches more than 
100,000 impressions. The composition and electrotyping for the hand 
unit were done in the year 1S76 and the presswork in 1856, a total of 
50 persons having been employed on this unit; while the modern unit 
was produced by 37 persons in 1896. As to the style and quality of 
the work, it is claimed that the printing of the modern establishment 
is cleaner and better than the hand work, while the hand binding is 
superior to the machine binding.

S h e e t  M u s ic .—Unit 541 is for printing 1,000 sheets of music, 4 
pages, from plates. With a steam press, including the time for the 
foreman and engineer, this required 8 hours and 35 minutes, while with 
a hand press the time was 25 hours, or nearly three times as long. 
The work on both units was done in 1895, only 1 person working on 
the hand unit and 4 persons doing the machine work.

P a m p h l e t s .—Printing and binding pamphlets, as presented in unit 
542, shows that in the modern establishment a steam printing and folding 
machine printed, folded, and gathered the sheets for 1,000 copies of a 36- 
page pamphlet in 10 minutes. Two persons were necessary to operate 
the machine, thus giving a total time of 20 minutes. This work by hand 
was done in three operations, requiring a total time of 58 -hours and 48 
minutes, or more than one hundred and seventy-six times as long. The 
time for printing the covers with a cover-printing machine was 36 min
utes as agaiust 16 hours, or nearly twenty-seven times as long, required 
with a hand press. Under the modern method a steam stitching and 
book-covering machine covered and stitched the pamphlets in 2 hours, 
while with needles and brushes by hand this work required 6 hours
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and 3(3 minutes. The saving in time for the remaining operations was 
comparatively small. Under the modern method it required only 4 
hours and 2 minutes to iirint and bind these pamphlets complete as 
against 84 hours and 6 minutes, or nearly twenty-one times as long, 
required under the primitive method. The hand work was done by 07 
persons in 1888, while 21 persons did the machine work in 1895.

Unit 543, also for printing pamphlets, shows better results than unit 
542. The steam book-printing and binding machine used on this unit, 
operated by 2 persons, printed, folded, and gathered the sheets for 
1,000 pamphlets of 32 pages in 7.0 minutes, while with the hand press 
and bone folder it required 25 hours—a ratio of 197 to 1 in favor of the 
modern machine. Printing the covers under the modern method with 
a perfecting press required 3.2 minutes as against 10 hours required 
with a hand press—a ratio of 187 to 1. Trimming and cutting the pam
phlets with a steam cutting machine required 7.5 minutes as against 5 
hours required with a hand paper cutter. The total time necessary for 
the production of the machine unit was 1 hour and 10.4 minutes, while 
the hand unit required 58 hours and 30 minutes, or forty-six times as 
long. The data for the hand folding, stitching, and binding were given 
for the year 1875 and those for the press work for the year 1857, a total 
of 4 persons having been employed on this unit. The modern unit 
was produced in 1895 by 11 persons. In both units 542 and 543 the 
machine work is claimed to be superior to the hand work.

Posters.—Printing posters, as shown in units 544 and 545, presents 
only the single operation of printing and the incidental work of the 
foreman and engineers in the modern establishments. Unit 544 is for 
a single-sheet poster, and required 2 hours and 8 minutes under the 
modern method as against 20 hours required under the primitive 
method, while unit o45 is for 3-sheet posters, and required 6 hours and 
50 minutes under the modern method and 75 hours under the primitive 
method.

The hand work on unit 544 was done by 2 persons in 1845, the 
machine work by 4 persons in 1897. In unit 545 the hand work was 
done in 1S52 and the machine work in 189(3, 3 persons being employed 
under each method.

R a i l r o a d  T i c k e t s .—The printing and numbering machine used 
under the modern method in the production of unit 546 is remarkable 
not only for the rapidity with which it turns off its work, but more, 
perhaps, for the perfection shown in the execution of the work. This 
wonderful machine printed, numbered, perforated, and cut 100,000 
tickets in 12 hours and 30 minutes, making, with the 2 persons neces
sary to operate it, a total of 25 hours to complete the work. This 
work under the primitive method required four operations, one each 
for printing, perforating, cutting, and numbering. The printing and 
perforating presses and the numbering machine were operated by 
foot power and the cutting press by hand, and altogether required 330
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hours, or tliirteeu times as long as required by the machine method. 
The numbering alone required 200 hours, or eight times as long as the 
total time for doing the entire work with the modern machine. The 
long time necessary for the hand work required the foreman to be on 
duty and at work 10 hours, while the total time for both the foreman 
and the engineer in the modern establishment was only 37.5 minutes.

The hand work was done in 1802 and the machine work in 1895, 4 
persons being engaged in the production of each unit. The machine 
work is said to be much superior to the hand work.

T y p e s e t t i n g .—Units 517 to 550, inclusive, are for typesetting alone, 
and show the difference in time for doing this kind of work by hand 
and with linotype machines. The machine work on these units repre
sents the best results yet attained on book work with linotype machines. 
Not only so, but the owners of the machines claim that the establish
ment from which the machine data were obtained has reached the 
maximum in quality and quantity of composition for this class of work. 
The almost constant presence of the inventor in this establishment 
has made these great results possible. There is, however, a notable 
difference in the time shown for the different units. This may be 
accounted for by the difference in the character of the work, difference 
in the size of type, and difference in the skill of the operators. The 
linotype machine is not strictly a typesetting machine, but more prop
erly, perhaps, a type-casting machine. These machines are not entirely 
automatic, but do their work only as manipulated by the operator. If 
this operator is slow and careless the results are correspondingly poor. 
The machine has a bank of keys similar to those of a typewriter. By 
manipulating the keys, brass matrices, instead of types, are released 
and formed over a mold that forms the line. When the line is full an 
automatic device thrusts wedges between the words and thus spaces 
out the line; at the same instant a jet of molten metal, kept fluid by 
gas jets in the machine, is injected into the mold, casting a solid bar 
the length of a line. When cool the line thus cast is thrown out of the 
mold, and the matrices are automatically returned to their proper 
receptacles for future use.

Units 517 and 518 are for plain work and units 519 and 550 are for 
what is known as objectionable work on account of the use of italics 
and reference marks. The objectionable work shown in unit 519 
required less time for machine work than the plain work shown in 
unit 517, but there is no inconsistency in this, since a difference in the 
skill of operators means so much. In the modern establishment the 
time of a machinist and engineer was necessary. These employees 
were not needed in the primitive establishment. The time shown in 
the detailed table for setting 100,000 ems of type under the two methods 
is 31 hours and 7.8 minutes for unit 517 under the modern method as 
against 125 hours by hand; unit 518 shows 11 hours as against 111 
hours; unit 519, 18 hours and 57.1 minutes as against 175 hours, anti
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for unit 550 the machine work required 46 hours and 24 minutes, while 
the hand work required 154 hours. In unit 550 the correcting under 
the modern method was done by hand and required an additional 11 
hours and 36 minutes. A  calculation based upon the above figures shows 
that the machines did their work from about three and one-lialf to ten 
times as rapidly as the hand operators, or an average of about six and 
one-half times as rapidly.

The totals, as found in the summary, show that the best results were 
attained, so far as a saving in time is concerned, in unit 548, in which 
a total of 17 hours and 20 minutes were required under the machine 
method as against 148 hours, or about eight and one-half times as 
long, required under the hand method. In unit 547 the time required 
under the machine method is shown to be 38 hours and 16.5 minutes 
as against 127 hours, or more than three times as long, required under 
the hand method. In unit 549 the time required was 22 hours and 28 
minutes under the machine method and 177 hours, or nearly eight times 
as long, under the hand method. In unit 550 the time was 62 hours 
and 24 minutes as against 158 hours.

The hand work on all these units, and the machine work on units 
549 and 550, was done in 1896, while the machine work on units 547 
and 548 was done in 1895. Eleven persons were employed on hand 
unit 547 and 21 persons on each of the other hand units. Seven per
sons were employed on machine unit 547, 8 persons on unit 550, and 4 
persons on each of the other machine units. The quality of the work 
is said to be about the same under the different methods.

P R IN T IN G  A N D  P U B L IS H IN G , N E W S P A P E R S  AN D  P E R IO D IC A L S .

This industry is represented by 10 units, the descriptions being as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

551 Magazines.. Folding, stitching, and cover - 
ing 96-page magazine, 6Jx9J 
inches.

Folding, stitching, and cover
ing 96-page magazine, 6Jx9J 
inches.

1,000 copies

552 Magazines.. Printing and folding 64-page 
magazine (8 pages at 1 im
pression).

Printing and folding 64-page 
magazine (64 pages at 1 im
pression).

10,000 copies

553 .Newspapers Printing and folding 40,000 
copies 4-page newspaper.

Printing and folding 30,000 
copies 16-page newspaper.

160,000 pages'
554 Newspapers Printing and folding 90,000 

copies 4-page newspaper. 
Printing and folding 120,000 

copies 4-page newspaper.

Printing and folding 10,000 
copies 36-page newspaper.

360,000 pages
555 Newspapers Printing and folding 10,000 

copies 48-page newspaper.
480,000 pages

556 Typesetting Setting type, newspaper work.. Setting type, newspaper work.. 10,000 ems
557 Typesetting Setting agate and , nonpareil 

type, newspaper work.
Setting agate, minion, and non

pareil type, newspaper work.
10,000 ems

558 Typesetting Setting brevier type, newspaper 
work.

Setting agate, minion, and non
pareil type, newspaper work.

10,000 ems
559 Typesetting Setting brevier type, newspaper 

work.
Setting agate, minion, and non

pareil type, newspaper work.
10,000 ems

560 Typesetting Setting minion type, newspaper 
work.

Setting agate, minion, and non
pareil type, newspaper work.

10,000 ems
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An inspection of that portion of the detailed table which relates to 
this industry shows two units for magazine work, three for printing 
newspapers, and five for setting type.

M a g a z i n e s .—Unit 551 is for folding, stitching, and covering 1,000 
copies of a 96-page magazine. Under the modern method the steam fold
ing machine folded the sheets in 6 hours as against 30 hours required 
with a bone folder by hand. The books were stitched under the mod
ern method with a steam wire-stitching machine in 2 hours, while with 
sewing bevels and needles it required 20 hours. Trimming the maga
zines with a book-trimming machine required 2 hours as against 10 
hours required with a plow paper knife by hand. The remaining oper
ations, common to both methods, were done in the same manner and 
required the same time under each method. The total time required 
for the machine work on this unit was 23 hours and 52 minutes as 
against 75 hours and 36 minutes, or more than three times as long, 
required by hand. The hand work was done by 21 persons in 1862, 
while the machine work was done by 15 persons in 1895.

Unit 552 represents the printing and folding of 10,000 copies of a 
64-page magazine. The press used in the modern establishment printed 
64 pages at one impression, while that used in the primitive establish
ment printed only 8 pages at an impression. The power press was 
running only 4 hours in printing this unit, while the hand press was 
running 960 hours, or two hundred and forty times as long. But when 
we consider the total time of the 2 persons necessary to operate the 
power press and the total for the 3 persons required on the hand press, 
we have a total of 8 hours required under the machine as against 
2,880 hours, or three hundred and sixty times as long, required under 
the hand method. Allowing for the difference in the number of pages 
printed at an impression, we still have a ratio of 45 to 1 in favor of the 
power press. The operators of the automatic folding machine used in 
the modern establishment required 6 hours and 40 minutes to fold the 
sheets as against 240 hours, or thirty-six times as long, required with 
a bone folder by hand. The total time shown for the machine work on 
this unit is 14 hours and 56 minutes as against 3,170 hours, or two 
hundred and twelve times as long, required by hand. The hand unit 
was produced in 1852 by 5 persons, while 8 persons produced the 
machine unit in 1896. The quality of the machine work is considered 
superior to that of the hand work.

N e w s p a p e r s .—Units 553, 554, and 555 represent newspaper print
ing. Data were secured for a 16-page, a 36-page, and a 48-page paper 
as printed by perfecting printing and folding machines, but the data 
for hand work were for 4 page papers. This condition made it neces
sary to use the page as the basis of comparison instead of the number 
of copies of the paper. A few simple calculations will demonstrate 
somewhat the wonderful advance in newspaper publishing that has 
been made possible by the perfecting printing and folding machine.
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The sextuple machine, the largest of several machines used in unit 555, 
and the largest found in this industry, printed and folded 3,456,000 
pages in 8 hours and 45 minutes. The quadruple, however, is the 
largest press in common use on the large metropolitan dailies. One of 
these machines, used in unit 553, printed and folded 61,300 copies of a 
16-page paper in 3 hours and 15 minutes. On this basis the quadruple 
press can turn out 10,000 copies of a 16-page paper in about 32 minutes. 
With the hand press, shown in unit 553, which may be taken as repre
sentative, being faster than the hand press in unit 555 and slower than 
the one in unit 554, 80 hours were required to print an edition of 10,000 
4-page papers, while the same edition of a 16-page paper would require 
320 hours. I f  such a paper were printed on a single hand press run
ning 24 hours per day, the last copies of a 10,000 edition would not 
reach their readers until more than 13 days after the first paper left 
the press. Hot only is it now possible to print large papers, but pro
digiously large editions as well, as, for instance, in unit 555, where the 
original data disclose the fact that the 10 machines shown in the table 
printed and folded ready for delivery 444,000 48-page papers in 8 hours 
and 45 minutes. To do this work with 10 hand presses such as are 
shown in the same unit would require 266 full 24-liour days.

Taking up the individual units, it is seen that the total time necessary 
to print and fold 10,000 16-page papers, or a total of 160,000 pages, as 
shown under the modern method in unit 553, was 4 hours and 39.5 min
utes as against 760 hours, or one hundred and sixty-three times as long, 
required with a hand x>ress and bone folder. In unit 554, for an edition 
of 10,000 36-page papers, or a total of 360,000 pages, t ie  perfecting 
printing and folding machines required a total time of 9 hours and
21.6 minutes, while the same work on a hand press required 2,160 
hours—a ratio of 231 to 1. The 48-page paper represented by unit 
555, which contained a total of 480,000 pages, required under the 
modern method to print and fold a total time of 17 hours and 55.9 
minutes as against 3,600 hours, or two hundred and one times as long, 
required by hand. To complete the comparison it is only necessary 
to add to the above time the short time chargeable for the work of 
foremen, machinists, engineers, firemen, and general laborers. This 
gives the total, as shown in the summary, as follows: 5 hours and
52.7 minutes (not including time for furnishing power) as against 
1,080 hours for unit 553; 10 hours and 45.6 minutes as against 2,160 
hours for unit 554, and 18 hours and 30.3 minutes as against 3,660 hours 
for unit 555. The hand work on unit 553 was done in 1896, that on unit 
554 in 1895, and that on unit 555 in 1852, and 4 persons were employed 
on each. The machine work on units 553 and 555 was done in 1896 and 
that on unit 554 in 1895. Thirty-tbree persons were employed on unit 
553, 21 on unit 554, and 95 on unit 555. The machine work is said to be 
superior to the hand work in every particular. Keference to the sum
mary shows that there is a proportionate difference between the time

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



CHAPTER I.— INTRODUCTION AND ANALYSIS. 367

cost and tlie money cost under the two methods. As might be expected, 
this is due to the higher rate of wages paid for work under the modern 
method. Even with the low wages, however, paid in the primitive estab
lishments, it is not possible to publish a daily paper at a price within 
the reach of the public, while under the modern method of printing, with 
the higher wages, large papers are offered to the public at a penny each. 
This result is directly due to the saving in time effected by the modern 
printing machine.

T y p e s e t t i n g .— The remaining five units, 556 to 560, inclusive, are 
for newspaper composition. This work is not so difficult as book com
position, on account of the different styles of type and the numerous 
reference marks that appear in books. These presentations, for these 
reasons, make a slightly better showing than units 547 to 550, of which 
mention has heretofore been made. In the book work presented in this 
report it should be remembered that maximum results are shown, while 
in the newspaper work no such claim is made. This leads to the con
clusion that there is a somewhat greater difference between hand and 
machine typesetting in the two classes of work than is seen upon the 
face of the tables. The same kind of machine was used on this work as 
was employed on the book work. A  description of this machine and 
the manner of operating it will be found under “ Printing and publish
ing, book and job,’7 on page 363.

The total time shown in the summary for the composition of 10,000 
ems under the two methods is as follows: The machine work on unit
556 was done in 4 hours and 32.7 minutes, while the hand work re
quired 20 hours and 57.6 minutes; in unit 557 the time required was 
2 hours and 47.7 minutes as against 10 hours and 29.2 minutes; in unit 
558 the time was 3 hours and 21.7 minutes as against 15 hours and 16.7 
minutes; in unit 559 the time required for the machine work was 2 hours 
and 56.4 minutes as against 18 hours and 20 minutes required for the 
hand work, and in unit 560 the time was 2 hours and 38.8 minutes as 
against 15 hours and 10 minutes. The difference in the time shown for 
the various units under the same method can be accounted for by dif
ference in the skill of the workmen and difference in the size of type used. 
Both the hand and the machine work on units 556 and 560 were done in 
1895, and that on the other three units in 1896. Eight persons were 
employed on the hand work in unit 556 and 14 on the machine; on unit
557 the number of persons employed was 43 on the hand and 49 on the 
machine; 1 person did the hand work on unit 558 and 31 persons did 
the machine work; on unit 559 the number doing the hand work was 5, 
while 22 did the machine work, and on unit 560 the number under the 
hand method was 4, while 15 did the machine work. It is claimed 
that the machine work is more evenly spaced than the hand work and 
therefore better.
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R E F R IG E R A T O R S .

This industry is represented by 1 unit, which is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

5G1 Refrigerators Pine chest refrigerators, 31x19 
inches, 21 inches high, 2 lids.

Pine chest refrigerators, 32x20 
inches, 21 inches high, 2 lids.

6

The process of manufacture under the two methods is so different 
that this unit can only be considered in a general way. The group of 
operations representing the necessary sawing under the modem method, 
in which steam circular saws were used, required 2 hours and 49.2 
minutes, while with a handsaw this work required 6 hours. Another 
group of operations performed under the modern method with steam 
planing, tongue and grooving, rabbeting, and mortising machines and 
such hand implements as glue brushes, etc., required 1 hour and 40.2 
minutes as against 18 hours required with hand planes, chisels, hammer, 
etc. The principal part of the smoothing under the modern method 
was done with a steam sanding machine and the time for this work 
with the time for the finishing, which was done by hand, was 1 hour 
and 7.2 minutes as against 10 hours and 30 minutes required with sand
paper under the primitive method.

Reference to the summary shows that the total time required to 
produce 6 refrigerators under the modem method was 33 hours and 
50.4 minutes as against 58 hours required under the primitive method. 
The handmade refrigerators were produced by 4 persons in 1852, while 
37 persons made the modern product in 1897. The machine-made 
product is said to be superior to that made by hand.

S A D D L E R Y  A N D  H A R N E S S .

This industry is represented by 8 units, described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

N ame.
Description.

Quantity.
Hand. Machine.

5G2 Box loops... Embossed box loops, §x7^ inches.. Embossed box loops, §x7J inches.. 1 dozen
563 Harness___ Single buggy harness, 10 stitches Single buggy harness, imitation 12 sets

per inch. hand stitched, 10 stitches per t
inch.

564 Harness___ Double coach harness, traces 10 Double coach harness, traces 10 6 sets
stitches per inch. stitches per inch.

565 Harness___ Single express harness, traces 8 Single express harness, traces 7 12 sets
stitches per inch. stitches per inch.

566 Harness___ Light double road carriage liar- Light double road carriage bar- 6 sets
ness, traces 10 stitches per inch. ness, traces 10 stitches per inch.

567 Harness___ Double truck or farm harness, Double truck or farm harness, 6 sets
traces 6 stitches per inch. traces 6 stitches per inch.

568 1
569 1

It will be seen that these units naturally fall into three groups, ‘the 
first consisting of the unit for box loops, 562: the second comprising
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the units for harness, 563 to 567, inclusive, and the third group con
sisting of the units for saddles, 568 and 569.

B ox L o o p s .—The first operation in the production of box loops, 
that of cutting out the loops, was accomplished under the machine 
method by a cutting machine which cut out 1 dozen loops in 4.8 minutes 
as against 1 hour required by the use of a pattern and knife under the 
hand method—a ratio of 12£ to 1 in favor of the machine method. The 
next operation is that of skiving the loops. Under the modern method 
this was done by a skiving machine which has replaced the knife of the 
hand method. The skiving machine skived the loops in 1.8 minutes, 
the time required under the hand method being 30 minutes—a ratio of 
more than 16 to 1 in favor o f the machine. In the operation of bending 
and flattening the loops the bending machine, which has replaced the 
hammer and former of the primitive system, accomplished the work in
1.8 minutes as against 4 hours formerly required for the same work— 
a ratio of about 133 to 1 in favor of the machine. Stitching the loops 
follows. Under the hand method the stitching was done with an awl 
and needles, and required 9 hours, while under the modern method 
with the aid of a sewing machine run by steam the work was accom
plished in 4.8 minutes—a ratio of more than 112 to 1 in favor of the 
machine. Backing the loops for drying is the next operation under the 
machine method, where it required 4.8 minutes. This work was not 
done under the hand method. The operation of blocking the loops is 
now accomplished by the use of a blocking machine which has replaced 
the hammer and blocking iron used under the earlier method of 
production. This machine blocked the loops in 6 minutes as against 
3 hours required to do the same work by hand—a ratio of 30 to 1 in 
favor of the machine. Blacking the loops was done by hand under 
both methods, a brush being used in each. This work required 30 
minutes under the primitive and only 6 minutes under the modern 
method, the latter also including the time necessary for racking the 
loops. This difference is probably due to the greater efficiency of the 
factory method under which the machine unit was produced. Embos
sing the loops follows next, and in performing this operation the press, 
which has replaced the ticklers of the hand method, accomplished in
7.2 minutes what formerly required 12 hours—a ratio of 100 to 1 in 
favor of the machine method. Trimming the ends of the loops, burn
ing the inside of loop ends, and blacking the ends of the loops are 
operations appearing under the machine method ouly, the aggregate 
time for the three operations being 10.8 minutes. The operation of 
applying dressing to the loops was done with a brush, by hand, under 
both methods and required 4.8 minutes under the machine method as 
against 10 minutes under the hand. The work of overseeing and that 
of furnishing power are operations found under the machine method 
only, where they required a total of 6.6 minutes.

7405—Yol. 1-----24
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Turning to the summary for this industry, it is seen that the total 
time required for the completion of this unit under the machine method 
was 59.4 minutes as against 30 hours and 10 minutes under the hand 
method—a ratio of about 30 to 1 in favor of the machine method. The 
hand unit was made in 1869, while the machine unit was produced in 
1895. One person only was engaged on the hand unit, while 14 persons 
work'ed on the machine product. The machine-made loop is said to be 
a better article in every respect than the handmade product.

H a r n e s s .—In the second group of this industry the operations as 
shown in the various units are very similar. It will be noticed that 
units 563 and 565 are each for 12 sets of single harness, while 564, 566, 
and 567 are each for 6 sets of double harness. The principal difference 
between them, so far as shown in the table, is that in the single harness 
the gig saddle takes the place of the pads and housings of the double 
harness. Unit 567, double truck or farm harness, lias neither saddles 
nor pads. In unit 563, single buggy harness, the operations are given 
in much more detail than in the other units.

It is seen by the detailed table relating to these units that the differ
ent parts of these sets of harness are taken up separately, and the 
various operations necessary for the completion of one part are given 
before the next part is taken up. As a result of this, common opera
tions (such as cutting out, fitting, or stitching) are repeated a number 
of times. In discussing this group, therefore, it has been thought best 
to treat all the similar operations together, rather than to repeat the 
description of each operation every time it occurs in the course of the 
production of the unit.

The first operation shown in making the various parts is that of 
cutting out the material. Thus, there is cutting out bridle fronts, 
cutting out loops, cutting out the different parts of winkers, etc. In 
some of these operations a knife and pattern were used under both 
methods, almost always with a considerable saving of time in favor of 
the modern method. In other instances a die and mallet, a punching 
machine and die, or a power press was used under the machine method, 
having replaced the knife and pattern of the hand method. In these 
instances the difference in time is much more marked. Thus, in the 
operation of cutting out the winkers there is a very noticeable reduc
tion in time under the modern method. The greatest difference is 
shown in unit 564, where the winkers were cut out with a die and mallet 
in 11.7 minutes under the modern as against 3 hours under the primi
tive method—a ratio of more than 15 to 1 in favor of the machine. 
Cutting out linings and irons for winkers and cutting out cruppers are 
other instances where the superiority of the modern method is shown.

The next general operation shown is that of fitting, or fitting and 
finishing, the various parts. This work was done by hand and with 
similar tools under both methods. The difference in time in favor of 
the modern method which we find in these operations is probably due
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to an improvement in the tools used, greater expertness of the work
men, and the better systemization of the work. Cleaning the parts 
which have been cut out and fitted follows, and was done by hand in all 
cases, usually with a cloth. A  considerable saving in time has been 
effected in performing this operation under the modern system.

The operations of stitching are performed sometimes before and 
sometimes after cleaning, and under the machine method were accom
plished by means of the sewing machine, which has replaced the awl, 
needles, etc., of the hand method, except in a few cases, such as sewing 
on buckles, etc., where the awl and needles were used. It was in the 
operations of stitching that the greatest saving in time was effected. An 
example of this saving is seen in stitching the bridle fronts. In unit 
563 this work was accomplished by means of the sewing machine in 20 
minutes as against 12 hours required under the hand method—a ratio 
of 36 to 1 in favor of the machine. The saving in this operation was 
nearly as great in the other units. In stitching the winkers for bridles 
the time required under the machine method in unit 566 was 24 min
utes as against 36 hours, or ninety times as long, required by the use 
of hand tools. By referring to the table it will be seen that in all cases 
where sewing was done by the use of the sewing machine there was a 
great saving in time in favor of the machine method.

In the production of certain parts of these sets of harness, as bridle 
fronts and winkers, the operation of forming was necessary to give 
the required shape or form to the part. This was accomplished 
under the hand method by the use of a forming block or similar tool, 
which has been replaced by revolving dies in the case of bridle fronts 
and by a hydraulic or other press in the case of winkers. The best 
result in the forming of the bridle fronts is seen in unit 566, where 4.8 
minutes were required by the use of the revolving die as against 24 
minutes required under the primitive method; and in forming winkers 
the greatest contrast is seen in unit 564, where the figures are 5 min
utes as against 4 hours—a ratio of 48 to 1 in favor of the modern 
method. Smoothing the edges of the winkers is another operation 
where the introduction of modern machinery has largely reduced the 
time. By the use of a sanding machine this work was done in 12 min
utes each in units 563 and 566, while 3 hours each were required under 
the hand method—a ratio of 15 to 1 in favor of the machine. In unit 
564 the difference in time was even greater, the figures being 11.7 min
utes as against 3 hours.

The operation of trimming the edges was accomplished by the use 
of a trimming machine, which has replaced the edge tool, knife, etc., 
of the primitive method. The greatest contrast in time resulting from 
the introduction of this machine is shown in unit 566, in operation 48, 
where it is seen that the trimming machine accomplished in 1 hour 
and 15 minutes the work that under the hand system required 60 
hours—a ratio of 48 to 1 in favor of the machine.
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In tlie operations of stuffing collars and stuffing cruppers the stuffing 
machine was used under the modern system, having replaced the 
various hand tools formerly used. In stuffing collars the greatest 
advance was made in unit 565, in which the stuffing was accomplished 
in 40 minutes as against 10 hours required under the hand method—a 
ratio of 15 to 1 in favor of the stuffing machine. In stuffing cruppers 
the best results are shown in unit 563, where the ratio is more than 13 
to 1 in favor of the machine.

The making of box loops having been discussed in detail in connec
tion with unit 562, no further descriptions of the operations of this 
part are necessary. The slicking and creasing machine has replaced 
the hand slicker and creaser in the work of slicking and creasing the 
parts. The greatest saving in time in this operation is shown in unit 
566, where the ratio is 30 to 1 in favor of the machine. Operations 
which have not been included in this discussion are either performed 
in the same manner and with the same tools under both methods, or 
else are so similar to those already discussed that it is not deemed 
necessary to treat them in detail.

The time charged for overseeing in the various units is greater under 
the machine than under the hand method in every instance. This is 
probably due to the fact that under the older system much of the work 
was done in small shops, where the number of persons was so small 
that the time required for overseeing was inconsiderable and conse
quently not reported. Under the hand method no time has been 
charged for furnishing power, because all the operations were per
formed by hand. Under the machine method the aggregate time for 
furnishing power varied from 2 hours and 46.2 minutes in unit 566 to 4 
hours and 1.2 minutes in unit 563. There are a few operations that 
appear only in one unit. This in some instances is probably due to the 
differences in the style of the product, while in other cases the work 
which has been reported sej)arately in one unit has been included in 
some other operation in the other units. These operations are similar 
to others that have been described, and do not require special men
tion here.

A  study of the machines or tools used in the production of these 
units under the two methods will show that the principal time-saving 
machines used under the modernunethod were the sewing machine, the 
revolving dies used in forming winkers and bridle fronts, the die and 
mallet, the punching machine, the sanding machine, the trimming 
machine, the stuffing machine, and the slicking and creasing machine. 
The difference which may be noticed in the time required for operations 
where the work was done by baud and with the same or similar tools 
under both methods is due in part to the use of better tools, better 
organization of the work under factory methods, and to greater skill of 
the workmen. Another cause of this difference is probably the fact 
that, as a rule, the productions under the hand method were “ made
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to order/’ and, although the technical description is the same as that 
applied to the machine method, the productions under the hand method 
are of a superior quality and sell at a much higher price. As a conse
quence, more time and care are spent on the same operations than under 
the machine method. This is especially true of such operations as fit
ting, finishing, and cleaning the various parts. It will be seen that in 
the production of these units by the hand method practically all the 
work was done by adult male labor, while under the machine method 
females and males 18 years of age or under were employed to a con
siderable extent. This change is more noticeable in such operations 
as cutting, fitting, stitching, cleaning, and trimming the smaller and 
lighter parts.

Turning to the totals for these units, as shown in the summary, it is 
seen that the best results so far as time is concerned were attained in 
unit 564, in which 244 hours and 18.3 minutes were required by the 
machine method for the completion of the unit as against 1,407 hours 
and 2 minutes by the hand method—a ratio of nearly 0 to 1 in favor 
of the modern method. In units 565 and 566 the ratio in favor of the 
modern system is about 5 to 1, in unit 563 it is more than 4 to 1, and 
in unit 567 it is about 3 to 1 in favor of the machine method. The 
hand units were produced in various years ranging from 1842 to 1879, 
while the machine products were made in 1895 in each case. The 
number of persons engaged on the machine unit was greater in each 
instance than that engaged on the hand product. For unit 563 the 
numbers engaged were 18 aud 48 for the hand and the machine product, 
respectively; in unit 564 the number working under the hand method 
was 21 as against 86 under the machine method; in unit 565 the figures 
were 19 and 34; in unit 566 they were 18 and 58, and in unit 567 there 
were 14 persons working on the hand product and 24 on the machine. 
The .handmade product is said to be more durable than the machine 
product, while the latter is superior in style and finish.

S a d d l e s .—Of the two units for saddles, one, 568, is for a sidesaddle, 
and one, 569, is for a man’s saddle. The operations necessary in the 
production of the tree of the saddle are given only in unit 568. All 
these operations, except that of shaping the stock for the tree, are per
formed in the same way and with the same tools under both methods, 
and the time is the same except in the operation of furnishing power. 
In the operation of shaping the stock for the tree a last machine was 
used under the modern method and the work was done in 21 minutes, 
while under the hand method the work was done with tree makers’ 
tools and required 1 hour and 15 minutes. The operations of cutting 
out tlie leather for the saddles, trimming the edges, and fitting and 
finishing the saddles were performed by hand aud with the same tools 
under both methods, and the time required in each unit was the same 
under both methods. Stitching the parts of the saddle was accom
plished by means of a sewing machine under the machine method and
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witli the awl and needles under the hand method. In unit 568 the 
machine required 2 hours for stitching as against 10 hours required 
by the use of the awl and needles. In unit 569 the time under the 
machine method was 30 minutes, while under the hand method 3 hours 
and 20 minutes were necessary—a ratio of nearly 7 to 1 in favor of the 
machine. In both units, however, a small portion of the time charged 
to stitching should be assigned to the work of attending the engine. 
Making the design on the saddle appears only in unit 569, where it 
required 5 minutes under the machine method as against 5 hours under 
the hand—a ratio of 60 to 1 in favor of the machine.

The total time required for the completion of unit 568 was 19 hours 
and 3.4 minutes under the hand method and 10 hours and 12.4 minutes 
under the machine method. In unit 569 the total time worked was 
9 hours and 55 minutes under the hand and 2 hours and 10 minutes 
under the machine method. The machine unit was produced in each 
case in 1895. In unit 568 the tree and the leather work under the hand 
system were produced in different years and in unit 569 the hand 
product was made in 1863. The number of persons engaged in the 
production of unit 568 was 8 under the hand method and 14 under the 
machine, while the number who worked on unit 569 was 4 under each 
method. In both cases the wearing qualities of the hand-stitched sad
dles are said to be superior to the machine-made product.

S A W S .

There are 4 units for saws, as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.

ber. Hand. Machine.

570 Circular
saws.

40-inch circular saw, solid teeth, 
9 gauge.

40-inch circular saw, solid teeth, 
9 gauge.

1 •

571 Handsaws -. No. 8 spring-steel handsaws, 26- 
inch blades.

No. 8 spring-steel handsaws, 26- 
inch blades.

20- dozen

572 Panel saws - No. 8 spring-steel panel saws, 20- 
inch blades.

No. 8 spring-steel panel saws, 20- 
inch blades.

20 dozen

573 Ripsaws----- No. 8 spring-steel ripsaws, 26-inch 
blades.

No. 8 spring-steel ripsaws, 26-inch 
blades.

20 dozen

In all these units the manner of production and the various oiiera- 
tions, except two or three in the beginning of the work, are quite 
similar. In the unit for circular saws, 570, the first and second opera
tions are truing up the saw plate and drilling the center hole. These 
operations were performed by means of a paring press and a drill press 
under the machine method, and the time for each was 9 minutes. 
Under the hand method the two operations were combined in one, and 
the time charged to it was 2 hours. Flattening the saw plate was 
accomplished by the use of a hammer and anvil under both methods, 
the time under the modern method being 42 minutes as against 2 
hours under the primitive method.
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In the units for the hand saws, 571, 572, and 573, the first operation 
was cutting out blanks. This work was performed by shears operated 
by hand under the primitive and by steam under the modern method. 
In each of the three units it required more than five times as long to 
do the work under the hand as under the machine method. The next 
operation in all the units was punching or cutting the teeth. Under 
the modern method a punching press or punching machine run by 
steam power has replaced the foot-power machine of the more primi
tive method. In units 571 and 573 the time required for this operation 
under the machine method was 4 hours and 30 minutes and under the 
hand method 20 hours—more than four times as long. In unit 572 the 
ratio was nearly the same. In unit 570 it was less than 3 to 1 in favor 
of the machine method. Smoothing the teeth or filing down burrs 
follows. In unit 570 an emery wheel, and in the other units file-roller 
machines were used under the machine method instead of the files used 
under the hand method. The greatest difference in time is shown in 
units 571 and 573, in which it required 9 hours under the machine and 
20 hours under the hand method—a ratio of more than 2 to 1 in favor 
of the machine method. The proportion is only slightly less in the 
other units.

Hardening and tempering the saws was accomplished by means of 
a furnace, hydraulic dies operated by steam power, etc., under the 
machine method, but the time required, except in unit 570, was greater 
than under the hand method, where more primitive tools were used. It 
is probable that better results were accomplished under the modern 
method than it was possible to attain under the hand method. The 
operations of dipping the saws in oil, cleaning the saws, and straight
ening the saws were performed by hand and with similar tools under 
both methods. The cleaning required more time under the modern 
method, except in unit 570, in which this operation was combined with 
dipping the saws in oil. Except in the same unit, the straightening was 
done in considerably less time under the modern method. There were 
other operations of straightening, however, under the machine method 
which rendered it unnecessary to give so much time to this one. Grinding 
saws to gauge was done by a saw-grinding machine under the modern 
method and by a grindstone under the primitive method, the motive 
power being steam in both. The greatest contrast in time between the 
two methods is shown in unit 570, in which the grinding was accomplished 
in 1 hour and 24 minutes under the machine method as against 10 hours 
under the hand—a ratio in favor of the machine method of about 7 to 1. 
Grinding out hammer marks and polishing saws were done by steam 
power. Straightening saws a second time, setting teeth, sharpening 
teeth, and putting on handles were done by hand with practically the 
same tools under both methods. In most instances these operations 
required from one-half to three-fourths as long under the machine as 
under the hand method. Branding the saws was done by hand but
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with different tools under the different methods. In unit 570 it re
quired longer under the modern method, but in the other units there 
was a considerable saving in time under the modern method. In unit 
570 the operation of dressing the teeth was performed by the use of 
an emery machine in 54 minutes under the modern method and by an 
emery wheel in 1 hour and 36 minutes under the primitive method, 
steam being the motive power in both. Furnishing the power, includ
ing firing the boiler, required from 18 minutes to 1 hour and 48 minutes 
under the modern method and from 2 to 10 hours under the primitive 
method. Under the machine method there are several operations, 
such as grinding backs of saws round, shaping, rubbing, blocking, 
stiffening, inspecting, and overseeing, which do not occur under the 
hand method.

A  glance at the summary will show that the difference in the total 
time required for the completion of the units under the two methods is 
not nearly so great in this as in most of the industries represented in 
this report. This may be accounted for largely by the fact that steam 
power was used to a considerable extent under the primitive method 
and that hand operations still prevail to a large extent under the modern 
method, thus placing the two methods more nearly on an equal basis 
than in most other industries. The best results of the modern method 
are shown in unit 570, in which it required 14 hours and 8.5 minutes to 
complete the unit under the modern method as against 32 hours and 19 
minutes, a little more than two and one-fourth times as long, under the 
primitive method. In the other three units it required about two-thirds 
as long under the modern as under the primitive method to complete 
the product. In unit 570,10 persons were engaged on the hand product 
and 25 on the machine. In each of the other units the hand product 
was the work of 23 persons, while 106 were employed on the machine. 
Each unit under both methods was produced in 1895.

S C R E W S .

This industry is represented by 7 units, as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity
Hand. Machine.

574 Screw posts. Iron screw posts, Jxl£ inches........ Iron screw posts, J-xlinches....... 10, 000
575 Screws........ Round-head brass machine screws, Round-head brass machine screws, 1, 000

¿X;1,, inch. ij-x-,’,, inch.
576 Screws........ Iron machine screws, JxJ inch___ Steel machine screws, Jxf inch___ 100
577 Screws........ Elat-head steel-cap machine Flat-head steel-cap machine 100

screws, Jxl inch. screws, Jxl inch.
578 Screws........ Round-head steel-cap machine Round-head steel-cap machine 100

screws, fx lj  inches. screws, fxlJ inches.
579 Screws........ Cup-pointed steel machine set Cup-pointed steel machine set 100

screws, inches. screws, 3x21, inches.
580 Screws........ Round-head iron-shoulder screws, Round-head steel-shoulder screws, 100

Jxl inch. Jxlinch.
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Iii four of these units—574, 575, 576, and 580—the screws were made 

complete at one operation under both methods. Under the modern 
method the work was done by an automatic screw machine, from 6 to 
12 machines being operated by 1 person. Under the hand method 
machinists’ tools were used. The greatest difference in the time 
required under the two methods is in unit 574, in which 10,000 screw 
posts were made by the use of the screw machines in 16.7 minutes as 
against 1,250 hours under the hand method—a ratio of 4,491 to 1 in 
favor of the machine. This is probably the greatest difference in time 
shown in this investigation. In the other units the difference is not 
nearly so great; still it is considerable. In unit 576 the time under the 
machine and the hand method, respectively, was 1 hour and 24 hours. 
In unit 580 the ratio is about 22  ̂ to 1 and in unit 575 it is 22 to 1 in 
favor of the machine method. In these four units there were no other 
operations under the hand method. Under the machine method there 
were inspecting (except in unit 574), keeping machinery in order, over
seeing, furnishing power, and watching the establishment, each requir
ing very little time.

In units 577, 578, and 579 the work is given more in detail under the 
hand method, and under the machine method there are operations 
which do not occur in the units considered above. In units 577 and 
578, under the modern method, the automatic screw machines cut the 
wire into lengths and cut and threaded the screws in 26.7 minutes. 
Under the hand method this work was performed at three separate 
operations, the total time required being 6 hours and 9.2 minutes in 
unit 577 and 6 hours and.40 minutes in 578—a ratio of about 14 to 1 
and 15 to 1, respectively. In unit 579, cutting the stock into lengths 
was a separate operation under both methods, and required 56.6 min
utes under the machine as against 2 hours under the hand method. In 
this unit forming and threading the screws required 1 hour and 12 min
utes by the use of the automatic screw machine and 38 hours by the 
use of the lathe, etc., of the hand method—a ratio in favor of the 
machine of nearly 32 to 1. Slotting the screws was accomplished under 
the machine method by means of a slotting machine. In units 577 and 
578, which are the only units in which this operation was performed 
separately, it required 12 minutes as against 1 hour and 32.3 minutes in 
unit 577 and 1 hour and 40 minutes in unit 578 under the hand method. 
In these three units overseeing and furnishing power each required 
from 2.5 minutes to 3.8 minutes under the machine and from 11.5 
minutes to 1 hour under the hand method. A  few operations, such as 
smoothing, polishing, and doing general work appear under the machine 
method only.

Taking up the totals for all units of the industry, as shown in the 
summary, it is seen that the best results of the machine method appear 
in unit 574, in which the total time required for the production of 
10,000 screw posts was 18.3 minutes under the machine method as
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against 1,250 hours, or 4,098 times as long under the hand method. In 
unit 576 the time required by the machine method was 1 hour and 7.2 
minutes as against 24 hours by the hand method—a ratio of about 21 to 
1 in favor of the machine method. In units 575 and 580 the ratio is 
nearly the same, being about 20 to 1. In unit 579 the time required 
under the hand method was about seventeen times that under the 
machine, and in units 577 and 578 the ratio in favor of the machine 
method is about 5 to 1.

In this industry water or steam power was used to some extent under 
the hand method in all the units except 574, in which hand power alone 
was used. This fact, together with the shape of the screw post, which 
is favorable to rapid machine work and the large number of machines 
one person attended in this unit, will account in part for the greater 
difference in the time than is found in the other units.

The number of persons engaged on unit 574 was 1 on the hand and 5 
on the machine product. In units 575, 576, and 580, 1 person worked 
on the hand product as against 6 on the machine. In units 577 and 
578, 3 persons were employed on the hand and 8 on the machine prod
uct, while in unit 579 the numbers were 3 and 6 for the hand and 
machine products, respectively. Under the hand method units 574, 
576, and 580 were made in 1840, unit 575 in 1851, and units 577, 578, 
and 579 were produced in 1862. The machine units were produced in 
1895 and 1896.

S H E E T  IR O N  W A R E .

This industry is represented by 1 unit, as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.ber. Hand. Machine.

581 Dripping
pans.

Dripping pans, 12x16 inches, 2J- 
inch swage.

Dripping pans, 8x12 inches, 2£- 
inch swage.

1 gross

Only a few of the operations on this unit can be compared, the differ
ence in the two methods being such that quite a number of operations 
occur under each method which do not appear in the other.

The first operation was cutting the stock into squares, or cutting out 
the blanks. Under the machine method this was done in 10 minutes 
by the use of a steam cutting machine, which has replaced the shears 
of the hand method, by the use of which the work was done in 8 
hours—a ratio of 48 to 1 in favor of the machine method. The next 
operations* under the hand method were marking and cutting the 
corners, requiring a total of 15 hours. This was not done under the 
machine method. The operation of drawing blanks and shaping pans 
follows. Under the machine method this was done by a drawing ma
chine in 20 minutes. Under the hand method the corresponding opera-
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tions of swaging the pans and folding the corners and forming the 
pans required a total of 24 hours, seventy-two times as long as was nec
essary to accomplish the same result by the machine method. Under 
the machine method trimming the edges and spinning the pans follow, 
requiring an aggregate of 30 minutes. There were no corresponding 
hand operations. The next operations under the hand method were 
turning the edges for wire, putting in the wire, and peening down the 
edges, requiring a total of 32 hours. Under the machine method no 
wire was used around the edges, but the edges were beaten down with 
a beating lathe, requiring 15 minutes. Under the hand method smooth
ing the wire, squaring and finishing the pans, and cutting iron ears 
follow, requiring 20 hours. There were no operations comparable with 
these under the machine method. Forming and riveting the handles 
(operations 5 and 7) required 55 minutes under the machine as against 
21 hours under the hand method—a ratio in favor of the machine of 
nearly 23 to 1. Under the machine method inspecting, overseeing, fur
nishing power, and firing the boiler required a total of 1 hour and 40 
minutes.

The total time required for the completion of the unit was 3 hours 
and 50 minutes under the modern method and 120 hours under the 
primitive—a ratio of about 31 to 1 in favor of the modern method. 
One person produced the hand unit as against 11 persons engaged on 
the machine product. The hand unit was made in 1840 and the machine 
in 1895.

S I L V E R W A R E .

This industry is represented by 6 units, as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit 1
num- Name. ' 
ber.

Description.
Quantity.

Hand. Machine.

582

583

584
585
586
587

Cream pitch
ers.

Plating table 
knives. 

Soup tureens 
Sugar bowls.
Teapots........
Teaspoons ..

¿-pint sterling silver cream pitcher

Plating steel table knives...............

3-quart sterling silver soup tureen 
¿-pint sterling silver sugar bowl..
¿-pint sterling silver teapot...........
Sterling silver teaspoons, plain 

handles.

¿-pint sterling silver cream pitcher

Electroplating steel table knives .

3-quart sterling silver soup tureen 
¿-pint sterling silver sugar bowl..
¿-pint sterling silver teapot-----. . .
Sterling silver teaspoons, plain 

handles.

1
100 dozen

111100 dozen

These units are considered individually, except 582, cream pitcher; 
585, sugar bowl, and 580, teapot, the three forming a tea set.

T e a  Se t .—In these units the only difference between the two meth
ods was in forming and embossing. Under the modern method this 
work was performed at one operation with a drop and die, which have 
replaced the hand tools of the primitive method, under which the form
ing and the embossing were done separately. The best results of the 
modern method are shown in unit 582, in which the time required by 
the use of the drop and die was 0.5 of a minute as against 3 hours and
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45 minutes under the hand method—a ratio of 450 to 1 in favor o f the 
modern method. In unit 585 the time under the machine method was 
0.8 of a minute and under the hand method 3 hours and 50 minutes— 
a ratio of more than 287 to 1 in favor of the machine method. In unit 
580 the ratio iu favor of the modern method is 330 to 1. All the other 
operations in these units were performed in the same manner and in 
the same time under both methods. The difference in the total time 
required for the completion of the unit under the two methods is almost 
the same in each instance, the ratio in favor of the machine method 
being a little more than H  to 1 in units 582 and 586 and slightly less 
than 1J to 1 in unit 585.

The number of persons engaged in the production of these units was 
greater under the hand than under the machine method, being 10 in 
the former and 9 iu the latter for each unit. The three units were 
produced in 1896 under both methods.

P l a t i n u  T a b l e  K n i v e s .—The processes by which the plating 
v ns accomplished in unit 583 were so different under the two methods 
that no comparison of separate operations can be made. Under the 
hand method the plating was done by laying silver leaf or foil over 
the knives and, by means of a soldering iron, furnace, etc., soldering 
and sweating the foil on the knives. Under the modern method, by 
means oi an electrical apparatus and a tank in which the knives were 
suspended, and which contained a solution of silver, the latter was 
deposited in the form of a thin coating or plate upon the surface of 
the knives. The total time necessary for plating 100 dozen knives 
under the modern method was 15 hours and 15 minutes as against 296 
houis under the hand method—a ratio of nearly 20 to 1 iu favor of the 
modern method. One person produced the hand unit m 1833. The 
machine product was made in 1896 by the labor of 4 persons.

S o u p  T u r e e n s .— The first three operations in unit 584, casting 
the skillet, rolling the skillet into sheet, and cutting out blanks, were 
performed with the same tools and in the same manner under both 
methods. There was, however, a considerable saving in time under the 
modern method in each operation. Under the hand method, forming 
the tureen, casting feet, top, and handles, and embossing and chasing 
the tureen required 50 hours, 10 hours, and 60 hours, respectively, or 
a total of 120 hours. Under the machine method the corresponding 
operations oi stamping blanks into form, raising design, making the 
tureen, casting feet and top, and touching up design required a total 
of 48 hours—a ratio o f 2J to 1 iu favor of the modern method. The 
manner in which these operations are combined under the different 
methods makes it impossible to compare each separately. Mounting 
the tureen was done by means of a blowpipe and lamp under the hand 
method, requiring 20 hours. Under the machine method a steam 
blower was used and the work was performed in just half the time.

The operations of surfacing the tureen and preparing it for burnish-
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ing were each accomplished under the machine method by the use of a 
buff wheel, etc., in 3 hours as against 5 hours, the time required under 
the hand method. The burnishing itself was done with a buff wheel 
under the machine method and required 4 hours as against 10 hours 
under the hand method. The time charged to overseeing was 7 hours 
and 30 minutes under the machine and 20 hours under the hand 
method. Under the machine method furnishing power and firing the 
boiler each required 2 hours and 30 minutes. Under the hand method 
the power was rented and the time chargeable to it was not reported. 
It was, no doubt, very small, as steam power was used in only one 
operation, requiring 2 hours and 30 minutes7 time. Under the hand 
method the operation of cleaning and trimming the tureen (after mount
ing) required 10 hours. There was no corresponding operation under 
the machine method. Keeping machinery in order, making dies, mak
ing tools, and watching the establishment occur under the machine 
method only.

The total time required for the completion of the unit was 93 hours 
and 15 minutes under the modern method as against 194 hours and 15 
minutes (not including time for furnishing power) under the primitive 
method—a ratio of a little more than 2 to 1 in favor of the modern 
method. Twelve persons were engaged on the hand unit and 19 on the 
machine. The hand product was made in 1855, the machine in 1897.

T e a s p o o n s .— In the manufacture of teaspoons, as shown in unit 
587, the first operation was casting the bars. Under the hand method 
the bars were cast from coin silver by means of a bellows, forge, cruci
ble, etc., in 1 hour and 30 minutes. Under the machine method silver 
ingots were used instead of coin silver, and a furnace replaced the 
bellows and forge. The time under this method was 2 hours. Under 
the hand method the operation of squaring up the bars required 10 
hours. This was not done under the machine method. Rolling the 
bars into sheets was accomplished by means ot steam rolls under both 
methods, requiring 13 hours and 20 minutes under the hand method 
and 9 hours, or about two-thirds as long, under the modern method. 
In  the operation of annealing the metal a muffle pan was used under 
the modern method instead of the bellows and forge of the primitive 
method. The annealing required 50 minutes under the machine and 6 
hours and 40 minutes under the hand method—a ratio of 8 to 1 in 
favor of the modern method. Under the hand method the annealing 
was done before rolling, and under the machine method it followed. 
There were two other operations of annealing in the process of the 
work, and the tools used were the same as in this operation. The 
ratio of time in favor of the modern method was about 5 to 1 in anneal
ing the blanks (operation 5) and 10 to 1 in annealing the spoons (oper
ation 9). Cutting out the blanks required 1 hour and 2.5 minutes 
under the machine method, when a press run by steam was used, as 
against 3 hours and 20 minutes under the hand method, when the work
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was done with bench shears. Under the machine method the blanks 
were pickled after being cut out, the operation taking 50 minutes. 
Eolling the blanks to required thickness, cutting out the spoons, and 
stamping design and shaping the handles under the machine method 
were done by steam power and required a total of 8 hours and 1.9 
minutes as against 300 hours, the time required for the corresponding 
operations of forging the spoons and stamping the design on the 
handles under the hand method. This is a ratio of more that 37 to 1 
in favor of the machine method. The different combination of the 
operations under the two methods prevents a comparison of each 
operation separately.

Forming the bowls, which was done with a drop and die under the 
machine method and with a hammer, anvil, and former under the hand 
method, required 2 hours and 30 minutes and 13 hours and 20 minutes, 
respectively, under the two methods—a ratio of over 5 to 1 in favor of 
the machine method. Trimming and facing the spoons with an emery 
wheel and belt required 15 hours under the machine method. The 
corresponding operations of rough filing and smooth filing under the 
hand method required 46 hours and 40 minutes—more than three times 
as long. Under the primitive method the spoons were surfaced with a 
stone, requiring 16 hours and 40 minutes—while under the modern 
method they were cut down by means of a buff wheel in 35 hours. 
This difference in time is probably due to a difference in the work done 
under the two methods. Under the hand method the spoons were 
brushed after the last annealing, and 25 hours were required to do this 
work, which was not done under the machine method. Finishing or 
burnishing the spoons required 10 hours under the machine and 222 
hours and 13.3 minutes under the hand method—a ratio of more than 
22 to 1 in favor of the machine method. As in the unit for the soup 
tureen, there were several operations, such as making tools, keeping 
machinery in order, etc., that occur under the machine method only. 
Power was furnished under both methods, but the time chargeable to 
it was not reported under the hand method.

Both in the unit for spoons and that for the soup tureen many of the 
processes were so different under the two methods that it was some
times difficult to compare individual operations and to say that one 
corresponds exactly to the other, and in considering the time charged 
to operations having tlie same number under the two methods due 
allowance should be made for this fact. It is believed that in the main 
these comparisons are fairly accurate and reliable.

The total time required for the production of 100 dozen spoons was 
95 hours and 34.4 minutes under the machine as against 673 hours and 
43.3 minutes under the hand method—a ratio in favor of the machine 
method of about 7 to 1. Six persons were engaged on the hand unit 
and 21 on the machine. The hand product was made in 1846 and the 
machine in 1897.
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SOAP.

Tliis industry is represented by 1 unit, which is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

TJnit
Nam«.

Description.
Quantity.num

ber. Hand. Machine.

588 25,000 pounds
P

Under the modern method of production, as shown in this unit, the 
melting, mixing, and molding were done at three separate operations, 
while this work in the primitive establishment was so combined that it 
must be shown as one operation. In the modern establishment the 
melting was done by steam heat and the mixture was pumped by hand 
into the steam mixers, after which it was put into frames for molding 
and cooling. All this work required but 7 hours and 30 minutes under 
the modern method as against 288 hours, or more than thirty-eight 
times as long, required under the primitive. The only other operation 
common to both methods was that of cutting the soap into cakes. 
Under the modern method this was accomplished with a hand cutting 
machine in G hours and 15 minutes, while with a wire by hand it 
required 144 hours, or twenty-three times as long. The greatest 
amount of time required for any single operation under the modern 
method was 7 hours and 30 minutes for pressing, which work was not 
done in the primitive establishment.

The total time required for the production of 25,000 pounds of soap, 
as shown in the summary, was 21 hours and 37.5 minutes under the 
modern method as against 432 hours, or twenty times as long, required 
by hand. The saving in time shown for the operations of melting, etc., 
is, perhaps, principally due to a difference in the capacities o f kettles. 
The contents of a kettle with a capacity of 1,000 pounds can be melted 
almost as quickly as the contents of a small kettle with a capacity of 
but 100 pounds. The hand unit was produced by 12 persons in 1839, 
while the modern product was made by 20 persons in 1897. There is 
no difference claimed as to the quality of the product under the two 
methods, but the machine-made article is more neatly finished.
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SPORTING GOODS.

This industry is represented by 3 units, which are described as 
follows:

ARTICLE PRODUCED OR W ORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.11 Lilli*

her. Hand. Machine.

589 10, 000 100590 Fishing rods 10 foot split- bamboo fishing rods, 
3 joints, extra tips, nickeled 
ferrules.

10̂ -foot split-bamboo fishing rods, 
3 joints, extra tips, nickeled 
ferrules.

591 Fishing rods lOJ-foot split-bamboo fishing rods, 
3 joints, extra tips, nickeled 
ferrules.

lOVfoot split-bamboo fishing rods, 
3 joints, extra tips, nickeled 
ferrules.

100

F i s h h o o k s .— The production of fishhooks, as shown in unit 589, 
represents the fishhook machine as doing at a single operation the work 
which under the primitive method required six operations. This machine 
made 10,000 hooks complete from the wire in 58.8 minutes, while with 
a reel, pins, knives, files, hammers, etc., 77 hours, or seventy-eight and 
one-half times as long, were required under the hand method. The 
remaining operations were performed by hand under both methods, but 
on account of better appliances, greater facilities, and perhaps higher 
skill, much less time was required under the modern than under the 
primitive method.

The total time shown in the summary for the production of this unit 
under the modern method is 2 hours and 2 minutes as against 82 hours, 
or more than forty times as long, required under the primitive method. 
The hand work was done in England, but the date of production is not 
reported. The machine unit was made in 1895 by 6 persons, while 16 
persons were engaged on the hand unit. The machine-made hook is 
considered better in all respects than the handmade.

F is h i n g  R o d s .—The production of bamboo fishing rods is presented 
in units 590 and 591. The hand units required exactly the same time 
in the total, but the two modern units show a great difference in the 
time required for their completion. This great difference in time shown 
under the machine method for doing what appears to be the same, or 
about the same, work, is presumably the result of better machinery in 
use in the production of unit 591. There is sufficient similarity in the 
process of manufacture to consider the two units together. The motive 
power in the production of unit 590 was steam and that of 591 was water.

Under the modern method, cutting the bamboo into lengths with 
crosscut saws required 1 hour and 40 minutes in unit 590 and 1 hour 
and 12 minutes in unit 591 as against 16 hours and 40 minutes and 8 
hours and 20 minutes, respectively, for the hand work. It is thus seen 
that this work in unit 590 was accomplished under ihe machine method 
in one-tenth the time required under the hand, and in unit 591 in one-
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seventh the time. Smoothing knots with knotting machines and sand 
wheels required 4 hours and 10 minutes for unit 500 and 6 hours for 
unit 591, while with files and chisels by hand this work required 50 
hours, or twelve times as long, in unit 590, and 175 hours, or twenty- 
nine times as long, in unit 591. In unit 590 the bamboo was cut into 
strips with a ripsaw in 8 hours and 20 minutes as against 50 hours, or 
six times as long, required by hand with a knife. In unit 591 this work 
was done with a knife under both methods, but in the modern establish
ment it required only 5 hours as against 75 hours in the primitive 
establishment. This great difference in time is explained by the 
parties furnishing the data as arising from the fact that the man who 
did this work in the modern establishment worked very rapidly, and 
did not stop to select his stock, while the workman in the primitive 
establishment carefully selected his stock, and getting out a single rod 
at a time, was not nearly so proficient as the other workman. But why 
this work in the modern establishment by hand was done in so much less 
time than with the machine in unit 590 is not explained. Shaping and 
jointing the strips with bamboo planers and shapers required 20 hours 
and 50 minutes for unit 590 and 10 hours for unit 591 as against 600 
hours for each of the hand units. All the remaining operations com
mon to both units were done in substantially the same manner under 
both methods, with hand implements or without the use of any imple
ments at all. The time shown for these operations is generally con
siderably longer under the primitive method than under the modern, 
and is accounted for by the better classification of labor, greater skill, 
and superior system in the modern establishments.

Taking up the totals, as shown in the summary, we find that the 
production of the modern unit 590 required 346 hours and 15 minutes 
and that o f unit 591 required 212 hours and 36 minutes as against 1,466 
hours and 40 minutes for each of the hand units. The ratios here 
shown are 4 to 1 and nearly 7 to 1 in the two units in favor of the 
machine method. Both hand units were produced in 1886, 5 persons 
working on unit 590 and 4 persons on unit 591, while both machine 
units were made in 1896, 12 persons producing unit 590 and 14 persons 
unit 591. As to durability, etc., it is not claimed that there is any 
notable difference between the hand and the machine product.

7405—V ol. 1----- 25
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TINWARE.

This industry is represented by 13 units, described as follows:

ARTICLE PRODUCED OR WORE ACCOMPLISHED.

Unit
Name.

Description.
Quantity.ber. Hand. Machine.

592 Bread pans - Bread pans, 12x12 inches................. 1 dozen593 Coffeepots .. 2-quart coffeepots..............................
594 Cups........... 1-pint cups . ................................... 1 gross595 Cups........... 1-quart cuus......................................
596 Measures. . . 2-quart measures, wired lips.......... 2-quart measures, beaded lips....... 1 gross597 Milk pans .. 6-quart milk pans............................ 1 gross 1 gross598 Milk pans .. 8-quart milk pans, wired edges___2-quart pails, with covers and wire 

bails.

8-quart milk pans, wired edges . . .
599 Pails........... 2-quart pails, with covers and wire 

bails.
1 gross

600 Paint cans - - 1-gallon round paint cans............... 1001 gross601 Saucepans.. 4-quart long-handled saucepans, 
with covers.

4-quart long-handled saucepans, 
with covers.

602 Tomato cans 3-pound tomato cans........................ 1001 gross 1 gross
603 Wash basins Wash basins, with handles...........
604 Wash basins Wash basins, wired edges and 

loops.
Wash basins, wired edges and 

loops.

The detailed table discloses so many differences in the methods of 
manufacture employed under the two systems that in some units it is 
not possible to consider individual operations, only the aggregates 
being comparable. In others there is such a blending of operations 
shown under the hand method that only groups of operations are sus
ceptible of comparison. The operation numbers shown in the various 
units are in most cases only approximately accurate, but being the best 
that could be made, on account of the different processes employed, 
they serve as a guide to an intelligent study of the methods employed. 
Those operations that show clear comparisons, and also show some 
considerable saving in time, are separately considered.

B r e a d  P a n s .— In unit 592, for making bread pans, no great saving 
in time is shown under the modern as compared with the primitive 
method. This is no doubt due to the fact that in the modern establish
ment the machines were operated by foot power instead of steam. 
Gutting out squares for pans was done in the same manner under both 
methods and required the same time. Cutting the corners of the jians 
with a foot press required 7.5 minutes as against 25 minutes with hand 
shears. Forming the pans and folding the corners with the foot press 
required 20 minutes, while with a hammer and stake 50 minutes were 
required. The foot burring machine smoothed down the edges of one 
dozen pans in 5 minutes as against 30 minutes required with a peening 
hammer. Finishing the pans with a spinning lathe required 5 minutes, 
while with a hammer and stake 35 minutes were required.

Keference to the summary shows the total time required to produce 
this unit by the modern method to have been 1 hour and 12.5 min
utes as against 3 hours and 10 minutes, or nearly three times as long, 
by hand. Three persons produced the hand unit in 1870 and 8 persons 
did the work on the modern unit in 1896.
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C o f f e e p o t s .—In unit 593 the method of manufacturing coffeepots 
is shown in great detail. Under the modern method the bodies of the 
pots were cut with a steam cutting machine in 15 minutes. Under the 
primitive method the tin was cut with stock shears by hand and required
4 hours, but before the tin could be cut under the primitive method it 
was necessary to mark it out, and this required an additional time of 
2 hours and 40 minutes, so that in fact the hand work required nearly 
twenty-seven times as long as the machine work. The edging machine 
edged or turned the bodies for wire in 10 minutes as against 4 hours, or 
twenty-four times as long, required with a hatchet stake and mallet. 
Forming the bodies with a rolling machine required 5 minutes, while 
with a wooden roller by hand it required 2 hours, or twenty-four times 
as long. Wiring the tops with a steam wiring machine was done in 10 
minutes, while with a blow-horn stake, hammer, and mallet it required
5 hours and 20 minutes, or thirty-two times as long. The next opera
tion under the modern method was notching bodies for hinges, and was 
performed with a foot press in 10 minutes, while the corresponding work 
in the primitive establishment, the implements being a stake, mallet, 
and shears, required 5 hours and 20 minutes, or thirty-two times as 
long. Cutting out bottoms with a press and die required 7 minutes, 
while marking out and cutting out bottoms by hand required 6 hours 
and 40 minutes, or fifty-seven times as long. With steam presses the 
spouts and handles were cut out in 20 minutes, while with a pattern 
and stock shears by hand it required 2 hours and 40 minutes, or eight 
times as long. Forming the spouts with a foot press and die required 
20 minutes as against 2 hours, or six times as long, with a blow-liorn 
stake and mallet by hand. The steam rolling machine formed the 
handles in 5 minutes, while with a mandrel and mallet it required 2 
hours and 40 minutes, or thirty-two times as long. The above are the 
principal operations, and those which follow show about the same pro
portion of time under the two methods. It should be noted, however, 
that the soldering was done by hand under both methods and that it 
required more than seven times as long under the primitive as under the 
modern method. This can be accounted for by the better facilities and 
greater skill in the modern establishment.

Taking up the totals, as found in the summary, it is seen that 6 
hours and 56 minutes were required to produce 1 gross of 2-quart 
coffeepots under the modern method as against 96 hours by hand— 
a ratio of about 14 to 1 in favor of the modern method. One person 
was employed on this unit under the primitive method in 1840 and 27 
persons under the modern method in 1895. The machine-made coffee
pots are claimed to be better than the handmade in every respect.

C u p s .—In the production of cups, as shown in units 594 and 595, it 
will be seen by reference to the summary that under the hand method 
more time was required to produce a gross of pint cups than was neces
sary to produce the same quantity of quart cups. The pint cups were

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



388 REPORT OF THE COMMISSIONER OF LABOR.

made by one man, who made tinware only as it was ordered, while the 
quart cups were made in a factory. Hand implements were used in 
each casé, but it is safe to assume that the factory had better appli
ances than the small shop. Add to this the fact that the classification 
of labor in the factory naturally increases the skill of the workmen, and 
this difference is not unreasonable.

Iu unit 591 the body of the machine-made cup was made from a 
single piece of tin pressed into shape, while the handmade cup was made 
from two pieces soldered together. For this reason it is not possible 
to make comparisons of individual operations, except for the handles, 
and these form so small a proportion of the entire time that their 
comparison would not afford any valuable information. The total 
time shown in the summary for the production of a gross of pint cups 
under the modern method is 2 hours and 20 minutes as against 24 
hours by hand—a ratio of about 10 to 1. Only 1 person was engaged 
in the production of the hand unit in 1840, while on the modern product 
13 persons were employed in 1895. The machine-made cups are claimed 
to be superior to the handmade in all particulars.

In unit 595 the bodies of the cups were cut out with steam dies in 
15 minutes, while marking out with a pattern and awl and cutting with 
hand shears required 1 hoar and 40 minutes, or nearly seven times as 
long. A  steam folding machine edged, grooved, burred, and formed 
the bodies of the cups in 20 minutes, while the same work with a French 
horse, wooden roller, and grooving tool by hand required 1 hour and 
20 minutes, or four times as long. The entire time shown in the sum
mary for the production of this unit in the modern establishment is 
6 hours and 37 minutes as against 15 hours and 15 minutes, or more 
than twice as long, required by hand. Six persons did the hand work 
in 1870, while 12 persons produced the modern unit in 1896. As in 
unit 594, the modern product is considered superior to the primitive 
product.

M e a s u r e s .—The edges and seams of the handmade measures were 
wired, while the machine-made measures were not. This difference in 
the process of manufacture made several extra operations necessary for 
hand work, and those that are common to both methods are so com
bined that an inspection of the detailed table will be necessary to 
obtain a proper idea of the process of manufacture under the two 
methods. The total time shown for unit 596 in the summary for the 
production of a gross of 2-quart measures under the modern method 
is 10 hours and 29 minutes as against 72 hours, or nearly seven times 
as long, required by hand. The hand work was done by 1 person in 
1840, while 22 persons produced the modern unit in 1895.

M i l k  P a n s .—There are two presentations for milk pans. The 
machine-made product in one of these (unit 597) was made from a single 
piece of tin, while the other machine-made unit (598) and both hand 
units were unde from two or more pieces. On account of these condi-
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tions unit 597 can not be considered operation by operation, and in 
unit 598 there is such a blending of the operations under the hand 
method that only a few of the individual operations can be satisfactorily 
compared.

Unit 597 shows the best results of the use of modern appliances in 
this entire industry, a gross of G-quart milk pans having been produced 
under the machine method in 2 hours and 18 minutes as against 72 hours 
by hand—a ratio of 31 to 1 in favor of the modern method.

In unit 598 the bodies and bottoms were cut out with a steam-cutting 
machine and a press and die in 25 minutes, while with hand shears, 
including 2 hours and 30 minutes for marking, it required 8 hours, or 
more than nineteen times as long. Forming and grooving bodies with 
steam forming and grooving machines required 20 minutes as against 2 
hours and 30 minutes, or seveu and one-half times as long, required with 
hand grooving tools. The steam wiring machine wired the pans in 1 
hour, while with a hammer and stake it required 6 hours and 10 
minutes. Grooving on bottoms with a grooving machine required 15 
minutes as against 3 hours, or twelve times as long, required with 
hand grooving tools. A  double-seaming machine double-seamed the 
bodies and bottoms in 30 minutes as against 3 hours, or six times as 
long, required with a hammer and stake. Reference to the summary 
shows that a total of 7 hours and 30 minutes was required for the pro
duction of this unit by the modern method, while 39 hours and 10 min
utes, or more than five times as long, were necessary under the primitive 
method.

Under the primitive method unit 597 was produced by 1 person in 
1840, while 10 persons were engaged on the unit under the modern 
method in 1895 ; hand unit 598 was produced by 5 persons in 1873, and 
the machine in 1896 by 12 persons. The machine-made pans in unit 
598 are claimed to be as good as hand work, and those in unit 597 are 
said to be better.

P a i l s .—The process of manufacture, as shown in the detailed table 
for unit 599, differs so much under the two methods that it is only possi
ble to compare groups of operations, except in a few instances, such as 
cutting tin, turning edges, etc., which are similar to those operations 
as shown in other units. The first group of operations considered is 
that showing the work of grooving bodies together and wiring them. 
Under the modern method steam grooving and wiring machines accom
plished this work in 1 hour, while with hand grooving tools, stakes, 
mallets, etc., 11 hours were required. Cutting out and making ears 
under the modern method with a steam press and stamping machine 
required 18 minutes as against 3 hours, or ten times as long, required 
with the hand shears, punch, hammer, and block. Operations 15 to 21, 
inclusive, are for making the covers and are here considered together, 
because under the primitive method some of the operations shown in 
the making of covers are so unlike those under the machine method
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that only the entire group can be compared. Under the modern method 
this work was performed with presses and dies, drawing and crimping 
machines, automatic ring machine, etc., and required 1 hour and 20 
minutes for 144 covers, while under the primitive method the tools used 
were hand shears, creasing stake and mallet, swage, etc., and the time 
required was 19 hours, or more than fourteen times as long.

The total time shown in the summary for the production of a gross 
of 2-quart covered pails under the modern method is 8 hours and 
31 minutes as against 72 hours, or nearly eight and one-half times as 
long, under the primitive method. Under the hand method 1 person 
produced these pails in 1840, while 25 persons were employed on the 
modern unit in 1S95. The manufacturers of the modern product claim 
that their work is superior to hand work in all respects.

P a i n t  C a n s .— Unit GOO shows the smallest difference in time found 
in this industry. Uo reason is assigned for this slight difference in 
time under the two methods, but a close inspection of the detailed 
table suggests that the employees in this hand establishment were more 
skilled than those employed in the average primitive establishment, 
and this, perhaps, partly accounts for the comparatively short time 
required for the hand work. The total time shown in the summary 
for the production of 100 1-gallon cans under the modern method is 5 
hours and 15 minutes as against 8 hours and 39 minutes under the 
hand, or primitive, method. The hand unit was made by 7 persons 
in 1860, while the modern unit was produced in 1897 by 21 persons. It 
is claimed that there is no difference in the quality of the two products.

S a u c e p a n s .—While the saving in time in unit 601 is not so great as 
in some others, yet the process of manufacture was such as to make it 
one of the best in the whole industry for comparison, operation by 
operation. Cutting out the bodies for 1 gross of saucepans under the 
modern method required 15 minutes as against 6 hours, or twenty-four 
times as long, required for marking and cutting under the primitive 
method. With a steam edging machine the bodies were edged in 15 
minutes, while with a French horse by hand it required 2 hours, or 
eight times as long. Forming, grooving, and wiring bodies under the 
modern method with forming, grooving, and wiring machines required 
1 hour, while under the primitive method with a hand grooving tool 
and stake and hammer 5 hours were required. Under the modern 
method the bottoms were cut out with a steam lathe and die in 10 
minutes as against 3 hours, or eighteen times as long, required with 
hand shears. Double-seaming bodies and bottoms with a double- 
seaming machine required 20 minutes, while with a stake and hammer 
it required 1 hour and 30 minutes, or four and one-half times as long. 
Under the modern method the only implement used in putting in the 
bottoms was a soldering wheel operated by hand, and the time required 
was 3 hours, while under the primitive method a hammer and stake 
and soldering iron were used, 5 hours and 40 minutes being required.
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The next operation was that of riveting on the handles. The iron 
handles used on this unit were purchased ready to put on, and with a 
steam stamping and riveting machine this work required 45 minutes as 
against 2 hours and 30 minutes with a hammer and stake. Cutting 
out the complete covers with steam presses and dies required 40 minutes, 
while with hand shears it required 6 hours, or nine times as long. 
Edging covers with an edging machine required 15 minutes as against 
2 hours, or eight times as long, with a French horse, liaising covers 
with a steam drawing machine required 10 minutes as against 1 hour 
and 30 minutes, or nine times as long, with a hammer and stake. A  
grooving machine put the rims on the covers in 10 minutes, while the 
hand operator with a peening hammer required 2 hours, or twelve times 
as long.

The total time shown in the summary for the production of the unit 
is 10 hours and 35 minutes under the modern method and 45 hours and 
10 minutes, or more than four times as long, under the primitive. In the 
modern establishment a large proportion of the employees were boys, 
while all the employees in the primitive establishment were men. Five 
persons produced the handmade pans in 1876, while 18 persons pro
duced the modern unit in 1896. It is claimed that there is no difference 
in the quality of the two products.

T o m a t o  C a n s .—In the production of tomato cans, as shown in unit 
602, there is found such a difference in the process of manufacture 
under the two methods that the operations are considered in groups, 
or rather a single machine operation is grouped with several hand 
operations. The first operation considered was performed under the 
modern method with a grooving machine operated by steam, and con
sisted in forming the bodies and grooving the edges together. Under 
the primitive method this work was done with a wooden roller, French 
horse, hammer and grooving tool, mallet and creasing stake, and peen
ing hammer and square stake, making five operations. The machine 
work required only 6 minutes for 100 cans, while the hand work required 
2 hours and 12 minutes, or twenty-two times as long. Crimping tops 
and bottoms with a steam crimping machine required 12 minutes, while 
under the primitive method the work corresponding to this was done at 
four operations with hand tools and required 2 hours and 40 minutes, or 
more than thirteen times as long. The operations for cutting and 
soldering show results similar to those found in other units for the same 
work.

The total time necessary to produce this unit under the modern method 
was 1 hour and 58.5 minutes as against 9 hours and 36 minutes, or 
nearly five times as long, required by hand. One person did the hand 
work in 1850, while 13 persons produced the machine unit in 1895. The 
machine-made cans are said to be superior to those made by hand.

W a s h  B a s in s .—There are two units for the production of wash 
basins, in one of which, 603, the hand and machine methods of manu-

\
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facture are entirely different. In the modern establishment the bodies 
of the basins were made from a single piece, while in the primitive 
establishment the usual hand methods were followed. Under these 
conditions only the total time can be compared. This, under the 
modern method, was 7 hours and 9 minutes for 1 gross of basins as 
against 96 hours, or more than thirteen times as long, required by the 
hand method.

In unit 604 the methods were similar, but as the operations shown 
are so much like those found in other units, especially in unit 601 for 
saucepans, it is considered unnecessary to repeat the details. The total 
time shown in the summary for the production of this unit under the 
modern method is 10 hours and 55 minutes as against 46 hours and 15 
minutes, or more than four times as long, required under the primitive 
method.

The hand work on unit 603 was done by 1 person in 1840, while the 
machine work was done by 23 persons in 1895. Six persons produced 
hand unit 604 in 1870, while 16 persons made the machine unit in 1896. 
As to durability, it is claimed that the modern product in unit 603 is 
superior to that of the primitive method, while in unit 604 there is little, 
if any, difference.

TOBACCO, CIGARS, AND CIGARETTES.

This industry is represented by 10 units, the descriptions being as 
follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.ber. Hand. Machine.

605 Cigarettes .. Paper-wrapped cigarettes, 10 in 
a box.

Paper-wrapped cigarettes, 10-in 
a box.

100, 000
606 Cigarettes .. Paper-wrapped cigarettes, 10 in 

a box.
Paper-wrapped cigarettes, 10 in 

a box.
100,000

607 Cigarettes .. Paper-wrapped cigarettes, 10 in 
a box.

Paper-wrapped cigarettes, 10 in 
a box.

100,000
608 Cigars ......... Concha-shape cigars, £x4J 

inches.
Concha-shape cigars, Jx4J 

inches.
1,000

609 Label ingand 
stamping 
tobacco.

Labeling and stamping 2-ounce 
packages tobacco.

Labeling and stamping 2-ounce 
packages tobacco.

8, 000

610 Tobacco,
chewing.

Chewing tobacco, put up in 16- 
ounce"plugs-

Chewing tobacco, put up in 16- 
ounce plugs.

1, 000 pounds
611 Tobacco,

chewing.
Chewing tobacco, put up in 16- 

ounce plugs.
Chewing tobacco, put up in 16- 

ounce plugs.
1, 000 pounds

612 Tobacco,
chewing.

Chewing tobacco, put up in 16- 
ounce plugs.

Chewing tobacco, put up in 16- 
ounce plugs.

1, 000 pounds
613 Tobacco,

smoking.
Granulated smoking tobacco, 

put up in 1-pound bags.
Granulated smoking tobacco, 

put up in 1-pound bags.
1, 000 pounds

614 Tobacco,
smoking.

Granulated smoking tobacco, 
put up in 4-ounce packages.

Granulated smoking tobacco, 
put up in 4-ounce packages.

1, 000 pounds

The tobacco manufacturing industry in general has been undergoing 
changes in methods of production for a great many years. While in 
the manufacture of plug tobacco and cigars no very considerable saving 
in time has resulted from the introduction of labor-saving machines,
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yet the organization of large establishments and the consequent sys
tematic classification of labor, together with such machinery as has 
been adopted, have resulted in quite an appreciable advance in these 
branches. In the production of cigarettes and smoking tobacco, how
ever, labor-saving machines have brought about a complete revolution 
in the methods of manufacture. The improved machines and superior 
methods of modern factories are here contrasted with the cruder appli
ances and simpler methods of from 20 to 30 years ago.

C i g a r e t t e s .—This branch of the industry is represented by units 
005, 600, and 007, and they are in a measure considered together. A  
reference to the detailed table shows some wide differences in time for 
certain operations performed with appliances apparently the same, but 
in some such cases these appliances were of different capacities, and in 
others a difference in the skill of the workmen accounts for the differ
ence in time. In unit 005 the first operation shown is that ot softening 
tobacco for stemming, which under the modern method was accom
plished with a steaming machine in 48 minutes, while with the small 
steam boxes used in the primitive establishment it required 9 hours 
and 36 minutes—a ratio of 12 to 1 in favor of the modern method. This 
operation is not shown in either of the other units. The stemming in 
units 605 and 006 was done by hand under both methods and required 
the same time in each case, namely, 40 hours. No stemming is shown 
for unit 607. The next operation considered is that of flavoring, or 
sweetening, the tobacco. In unit 006 this operation was done after the 
tobacco was run through the cutting machine. Casing machines were 
used under the modern method in unit 605, and under both methods in 
unit 607, while hand sprinklers were used under both methods in unit 
006 and under the hand method in unit 605. The machine used in 
unit 605 did this work in 18 minutes and that used under the modern 
method in unit 607 in the short space of 2.2 minutes, while under the 
primitive method in these two units it required 45 minutes and 15 
minutes, respectively. In unit 606 this work was done with hand 
sprinklers under both methods and required 1 hour and 30 minutes 
under each. The difference in time shown for the hand work on the 
different units is perhaps due to a difference in the skill o f the work
men and also to a difference in the quality of the work done, while the 
difference in time shown for the machines is on account of the difference 
in the capacity of the machines.

In the next operation, which is perhaps second in importance, the 
tobacco is cut fine ready for the cigarette machines. Under the mod
ern method this work was performed with steam cutting machines of 
various capacities, and under the primitive method also in units 606 
and 607 steam cutting machines were used. The primitive method as 
presented in unit 605 shows a hand cutting machine, and in this unit 
is seen the real contrast between the two methods. Here the steam 
cutting machine required 2 persons a total time of 1 hour and 16.8
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minutes, while the 2 persons on the hand machine required a total of 
20 hours, or fifteen and one-half times as long. In unit 606 a steam 
machine was used under both methods and required 3 hours and 20 
minutes for the operation under each, while in unit 607 the machine 
used in the modern establishment did its work in the short time of 1.8 
minutes and that used in the primitive establishment required 10 
minutes. Even this latter time is much less than is shown for the 
machines in either of the other modern establishments.

The next operation is that of making the cigarettes, and is first in 
importance. Under the primitive method by far the largest proportion 
of time, about 80 per cent, was consumed by this operation, but the 
cigarette machines have changed this to such an extent that now this 
operation represents, upon the whole, considerably less than one-fourth 
of the entire time necessary for the production of the unit. The 
machine in general use accomplished as much in 1 hour as the average 
hand operator could do in 24, while the machine shown in unit 606 
accomplished as much work in 1 hour as the average hand operator 
could perform in 101 hours. In units 605 and 607 the machines used 
required 3 persons to operate them, and these 3 persons, working a 
total of 30 hours, made 100,000 cigarettes, while under the primitive 
method, with a stick and scissors, the hand operator required 733 
hours and 20 minutes, or about twenty-four times as long, in unit 605, 
and 480 hours, or sixteen times as long, in unit 607. In unit 606 the 
cigarette machine employed required 2 persons to operate it and these 
2 persons working a total of 7 hours and 24.4 minutes made 100,000 
cigarettes, while the hand operator in this unit required 750 hours, or 
more than one hundred times as long. It will be observed that under 
the hand method this operation required very much less time in unit 
607 than in either of the others. This is because of the superior skill 
of the operators, and, perhaps, because of the less nicely-finished 
product.

The packing in boxes, sealing and stamping boxes, and packing 
boxes in cartons or cases were done by hand without tools under both 
methods, except in unit 607, in which a packing machine was used 
under the modern method. In unit 605 the packing in boxes, which 
seems also to include sealing, required just twice as long in 1880 as it 
did in 1895. The establishment which supplied the data for this unit 
said that superior skill and better classification of labor had brought 
about this difference. In unit 607 the steam packing machine with 2 
operators made the boxes and packed 100,000 cigarettes in an aggregate 
of 6 hours and 40 minutes. Under the primitive method the time for 
packing was not separated from that for sealing and stamping, all of 
which required 100 hours as against 35 hours and 55.6 minutes, or 
about one-third of the time, under the modern method.

Combining the cigarette machine used in unit 606 and the packing 
machine used in unit 607, it is seen that these machines would make
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and pack 100,000 cigarettes in a little more than 7 hours, and the total 
time for the 4 operators would he only 14 hours and 4.4 minutes at a 
cost of $2.20. The same results under the most favorable conditions 
under the primitive method would require 520 hours’ work at a cost 
of $90.

The totals shown in the summary for the various units are as fol
lows: Under the modern method the completion of unit 605 required 
148 hours and 58.8 minutes; of unit 606, 171 hours and 54.4 minutes, 
and of unit 607, 70 hours and 8.6 minutes; while under the primitive 
method the time required for unit 605 was 990 hours and 5 minutes, or 
sixteen and two-thirds times as long as under the modern method; for 
unit 606, 919 hours and 10 minutes, five and one-third times as long, and 
for unit 607, 582 hours and 10 minutes, or eight and one-third times as 
long. The hand unit 605 was made by 27 persons in 1880, while 18 
persons made the machine unit in 1895; unit 606 was produced in 1895 
under both methods, 16 persons being engaged on the hand unit and 
21 on the machine unit, and 6 persons produced hand unit 607 in 1876, 
while 31 persons produced the machine unit in 1895. The machine- 
made goods are superior in style to the handmade.

C i g a r s .—-But one pair of schedules was secured for this industry 
and these show a comparatively small saving in time under the modern 
method. Machines for stripping and booking the tobacco and making 
bunches show the chief saving, and this is partially offset by the time 
required for operations which appear under the modern method and do 
not under the primitive. In fact, so far as shown by the data at hand, 
no great advance has been made in cigar making except such as 
naturally comes from the better classification of labor in large estab
lishments. An examination of the detailed table for unit 608 affords a 
view of the various operations necessary under the two methods. The 
summary shows a total of 31 hours and 31 minutes required to produce 
1,000 cigars under the modern method as against 46 hours and 20 min
utes under the primitive method. Five persons did the work under 
the primitive method in 1895, while 34 persons made the modern unit 
in 1894.

L a b e l i n g  a n d  S t a m p in g  T o b a c c o .— Unit 609 is a presentation 
for labeling and stamping 8,000 2 ounce packages of tobacco. Under 
the modern method a labeling, stamping, and stamp-canceling 
machine was used, and it performed this work in 3 hours and 34.3 min
utes as against 28 hours and 34.2 minutes, or nearly eight times as 
long, required with brushes by hand. Two persons were engaged on 
the hand unit and 1 on the machine, both being made in 1S95.

C h e w i n g  T o b a c c o .— The data obtained for this branch of the indus
try were for making 16-ounce plugs in each instance. No data were 
secured for making smaller plugs for the reason that the lump or plug 
machine, which makes the plug, is not yet used to any considerable 
extent in the production of the lighter goods. The adaptation of this

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



396 REPORT OF THE COMMISSIONER OF LABOR.

machine to heavy work has had a marked tendency to increase the out
put of tins class of goods and to correspondingly decrease the output 
of lighter goods. So much is this the case that one prominent tobac
conist estimated that fully 50 per cent of the entire production of plug 
tobacco is now in the form of plugs weighing 10 ounces or more. The 
machine is being experimented with on light goods, and if found suc
cessful this entire branch of the industry will be affected. It is not 
expected, however, that the saving in time on the lighter work will be 
so great as it is on heavy work. Aside from the saving in time and 
labor cost brought about by the lump machine, it requires much less 
handling of the tobacco, and the machine-made plugs are therefore 
cleaner than the handmade, and from a sanitary point of view this is 
considered so great an advantage that it seems to be only a question 
of time when all plug tobacco will be made by machine. The data for 
modern production shown in unit 610 were secured from one of the 
largest and best equipped establishments in the country, and a careful 
study of that portion of the detailed table which relates to it will be 
instructive.

The operations of casing, sweetening, flavoring, and drying were 
performed with steam machines in some of the modern establishments, 
but the amount of labor expended on these operations in the different 
establishments and under the two methods vary so much that the com
parisons shown have no relative value and are therefore omitted. But 
two operations are here considered in detail for the reason that no 
others present conditions favorable for close comparison. The first 
operation considered is that of rolling or making the plugs. Under the 
modern method plug or lump machines were used, while under the 
primitive method this operation was done practically without tools, a 
knife sometimes being used to cut off ends. This operation, under the 
primitive method, was sometimes so blended with that of putting on 
wrappers that the two must be considered as one. The lump machine 
used in unit 610 made 1,000 plugs in 4 hours and putting on the wrap
pers by hand required an additional time of 16 hours and 36 minutes, 
making a total of 20 hours and 36 minutes for the two operations as 
against 100 hours, or nearly five times as long, under the primitive 
method without tools. The plug machine used in unit 611 required 6 
hours and 56.7 minutes, while with knives the hand operators required 
55 hours and 33.3 minutes, or eight times as long, no time being 
reported for putting on wrappers. In unit 612 the plug machine 
required 8 hours and 20 minutes, which, with 16 hours and 40 minutes 
for putting on wrappers, makes a total of 25 hours, while with a knife 
and hand plugger the time required was reported as being exactly the 
same. The only other operation, individually considered, is thatof press
ing the plugs and packing them in boxes. In unit 610 the hydraulic 
presses operated by steam pressed the plugs in 4 hours, and 3 hours 
were required to pack them in the boxes, while under the primitive
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method, with hand screw presses, the shaping and packing required 60 
hours—a ratio of nearly 9 to 1. In unit 611 steam hydraulic presses 
were used under both methods and required 27 hours and 46.7 min
utes. In unit 612 the hydraulic presses used under the modern method 
required 12 hours and 30 .minutes for this work as against 50 hours 
with hand presses.

Keference to the summary shows that the total time necessary for 
the production of unit 610 under the modern method was 141 hours 
and 2.4 minutes as against 304 hours and 30 minutes, or more than 
twice as long, under the primitive method. In unit 611 the time shown 
is 250 hours and 0.2 of a minute under the modern as against 298 hours 
and 36.8 minutes under the primitive method, and in unit 612 under the 
modern method 191 hours and 40 minutes were required as against 236 
hours and 6.5 minutes under the primitive. The work on hand unit
610 was performed by 32 persons in 1855, while 668 persons produced 
the modern unit in 1895. Forty-three persons produced primitive unit
611 in 1886, and 28 persons made unit 612 in 1865, while both these 
modern units were produced in 1896, 36 persons working on the former 
and 21 on the latter. The machine-made goods are said to be better in 
all respects than the handmade.

S m o k in g  T o b a c c o .—The two units shown for the production of 
granulated smoking tobacco are both from large establishments, and 
are perhaps as fairly representative of this branch of the tobacco indus
try as could be found. Unit 613 is for a medium grade goods, while 
unit 614 is for a considerably better grade. It will be observed upon 
reference to the detailed table that in some operations which were per
formed by hand under both methods very much more time was required 
in the primitive establishments than in the modern. This is not an 
unusual condition and is easily understood when it is remembered that 
in large modern factories the constant application of a person to a par
ticular branch of work soon develops the highest skill, and that a rapid 
machine waiting to receive the work from the hand operator demands 
quick work, while the slow, easy-going methods of the primitive factory 
had no such stimulating effect.

The first operation necessary in the production of smoking tobacco is 
that of granulating, or cutting, and cleaning. Under the modern method 
this was done with steam granulating machines and required 6 hours 
in unit 613 and 10 hours and 30 minutes in unit 614, while with sticks 
and sieves by hand it required 50 hours, or more than eight times as 
long, in unit 613, and 200 hours, or nineteen times as long, in unit 614. 
This great difference in time for hand work is explained by the fact that 
the superior quality of the product in unit 614 made more time necessary 
for breaking and cleaning. The next and only other important opera
tion is that of packing the tobacco in bags and labeling and stamping 
bags. In unit 613 this work was done at five operations, all o f which, 
except that of the actual packing, were done by hand under both

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



398 REPORT OF THE COMMISSIONER OF LABOR.

methods. The packing under the modern method was done with a 
packing machine in 1 hour and 52 minutes as against 40 hours, or 
twenty-one times as long, with a packing stick by hand. In unit 614 
an automatic packing and labeling machine weighed, packed, labeled, 
and stamped 4,000 4-ounce packages in 4 hours, and but 3 persons were 
necessary to operate the machine, thus making a total time of 12 hours 
required, while with scales, a lever packer operated by foot power, and a 
brush this work required 65 hours, or five and one-half times as long.

The total time shown in the summary for the production of unit 613 
under the modern method is 33 hours and 8 minutes, and for unit 
614, 31 hours and 50 minutes as against 127 hours and 12 minutes, or 
nearly four times as long, under the primitive method, for unit 613 and 
275 hours, or nearly nine times as long, for unit 614. Both hand units 
were produced in 1865 and both machine units in 1895. Ten persons 
were employed on hand unit 613 and 35 persons on hand unit 614, while 
20 persons were employed on machine unit 613 and 15 on machine unit 
614. The modern product is said to be superior to that produced 
thirty years ago.

TOOLS (NOT ELSEWHERE SPECIFIED).

This industry is represented by 14 units, described as follows :
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.

615 Chisels___
C16 Chisels___
617 Hammers..

618 Hammers__

619 Hammers. . .

620 Hammers.. .

621 Hammers. . .

622 Hammers.. .

623 Hammers. . .

624 £Tail clip
pers.

625 Picks...........

626 Screw-driv
ers.

627 Shovels.......
628 Sledges........

Description.

Hand.

Steel cold chisels, $x6 inches.........2-pound steel hot chisels...............
Engineers’ hammers, solid cast 

steel, 2 pounds each.
Octagon ball-peen machinists’ 

hammers, solid cast steel, 1 i 
pounds each.

Adz-eye nail hammers, solid cast 
steel, 1 pound each.

Plain-eye nail hammers, solid cast 
steel, 15 ounces each.

Plain-eye riveting hammers, solid 
cast steel, 9 ounces each.

Quarrymen's striking hammers,8 pounds each.
Shoemakers’ hammers, solid cast 

steel, 13 ounces each.
14-inch steel nail clippers...............

Railroad picks, iron and cast 
steel, welded eyes, 7 pounds 
each.

Screw-drivers, round steel blades, 
forged flat tangs and points, 6 
inches long.

Steel-edged plated shovels.............
Blacksmiths’ sledges, solid cast 

steel, 10 pounds each.

Machine.

Steel cold chisels, §x6 inches.........
2-pound steel hot chisels................
Engineers’ hammers, solid cast 

steel, 2 pounds each.
Octagon ball-peen machinists’ 

hammers, solid cast steel, 1J 
pounds each.

Adz-eye nail hammers, solid cast 
steel, 1 pound each.

Plain-eye nail hammers, solid cast 
steel, 15 ounces each.

Plain-eye riveting hammers, solid 
cast steel, 9 ounces each.

Quarrymen’s striking hammers,8 pounds each.
Shoemakers’ hammers, solid cast 

steel, 13 ounces each.
14-inch steel nail clippers...............

Railroad picks, iron and cast 
steel, solid eyes, 7 pounds each.

Screw-drivers, round steel blades, 
forged flat tangs and points, 6 
inches long.

Steel-edged plated shovels.............
Blacksmiths’ sledges, solid cast 

steel, 10 pounds each.

Quantity.

1001 gross 12 dozen

12 dozen

12 dozen 

12 dozen 

12 dozen 

6

12 dozen

1 dozen 
pairs 1 gross

1 dozen

10 dozen 12 dozen

With the exception of units 617 and 621, which are considered 
together, these units are taken up separately, this course being rendered 
necessary by the great variation found in the methods o f manufacture 
of the several units.
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C h i s e l s .— In unit 615 the steam shears cut the steel bars into lengths 

in 30 minutes as against 3 hours required with blacksmiths’ tools. The 
next operation, as shown under the hand method, was heating and cut
ting the ends and forging the chisels. This work required 16 hours by 
hand, while under the machine method it was performed in three opera
tions and required 2 hours and 36 minutes, or about one-sixtli as long. 
Sharpening 100 chisels with a grindstone run by steam required 2 hours 
as against 8 hours required with the hand grindstone. The tempering 
was done by hand under both methods and the same appliances were 
used, but the modern establishment required only 1 hour for this opera
tion as against 1 hour and 36 minutes required in the primitive shop. 
An inspection of the detailed table, so far as it relates to this unit, shows 
some operations required under machine production which do not 
appear in the production of the handmade unit; these are polishing, 
conveying chisels to workmen and to stock room, overseeing, and fur
nishing power, and these operations combined required 1 hour and 14 
minutes. The total time necessary for the production of this unit 
by the modern method was 7 hours and 20 minutes as against 28 hours 
and 36 minutes required by the primitive method. The hand unit was 
made in 1870 by 3 persons, while the machine unit was made in 1896 by 
10 persons.

In unit 616 the bars were heated, the eyes punched, and the heads 
iinished with the furnace, tongs, and blocking press in 8 hours and 38.4 
minutes, while by the use of blacksmiths’ tools under the hand method 
48 hours were required for this work. The operations of heating, draw
ing out ends, smoothing, and branding by the use of a trip hammer 
under the machine method required 8 hours and 38.4 minutes as against 
57 hours and 36 minutes required under the primitive method with 
blacksmiths’ tools. The forge, tongs, etc., were used in the hardening 
and tempering operation under the primitive method and required 7 
hours and 12 minutes as against 3 hours and 21.6 minutes required by 
the use of the furnance under the modern method. The detailed table 
shows several operations required under the machine method which do 
not appear in the production of the hand unit, and one operation under 
the hand method which does not appear in the production of the 
machine unit. These operations on the machine unit are sharpening, 
conveying the chisels from place to place in the factory, oiling chisels, 
packing, inspecting, overseeing, and furnishing power, and required a 
total time of 7 hours and 4.8 minutes. The hand operation not seen on 
the machine unit is that of fulling down chisels, and required 24 hours. 
The total time necessary for the production of this unit by the machine 
method was 27 hours and 43.2 minutes as against 136 hours aud 48 
minutes, or about five times as long, required by the hand method. 
Both the hand and the machine units were made in 1895. Only 2 
persons were engaged in the production of the hand unit, while 18 
persons were employed on the machine unit.
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H a m m e r s .—The next seven units are for the production of hammers. 
The methods employed in units 617 and 621 were identical and they are 
here considered together. Under the modern method a furnace, tongs, 
and blocking press were used for heating the bars and forging the com
pleted hammers, and required two operations, one for heating and one 
for forging. This work under the hand method was accomplished with 
ordinary blacksmiths’ tools. The time necessary under the modern 
method was 12 hours and 48 minutes in unit 617 and 9 hours and 36 
minutes in unit 621 as against 672 hours and 336 hours, respectively, 
by hand. The ratios indicated are 52  ̂ to 1 in unit 617 and 35 to 1 in 
unit 621 in favor of the machine method. The next operation common 
to both the hand and machine method was that of smoothing, and 
required 7 hours and 12 minutes in unit 617 and 5 hours and 36 minutes 
in unit 621 under the machine method, while the hand work required 
60 hours and 48 hours, respectively. The machine work was done with 
a steam grindstone,while the hand work was accomplished with a vise 
and files. The tempering was done by hand under both methods. A 
furnace, tongs, etc., were used in the modern establishment, while in 
the primitive shops the implements used were a forge, tongs, etc. The 
time necessary for this operation under the modern method was 4 
hours in unit 617 and 2 hours and 24 minutes in unit 621 as against 36 
hours and 24 hours, respectively, by the primitive method. The 
advantage of a modern furnace over a common forge, and possibly 
improvements in other appliances, accounts for the great difference in 
the time required under the two methods. Under the hand method 
only one hammer was tempered at a time? while under the machine 
method a large number were tempered at once. The only other 
operation common to the two methods is putting iu handles and finish
ing hammers. Under the hand method this work was combined hi one 
operation, while the machine work represents three operations. The 
work under the machine method was accomplished with a hammer and 
a filing wheel and circular saw run by steam, and required 4 hours in 
each unit, while the hand work was done with a hammer, handsaw, file, 
etc., and required 24 hours for each unit. A  number of operations in 
these units wjiich were required under machine production do not 
appear under their production by hand. Of this character are the 
operations of inspecting the work in its different stages, conveying 
hammersabout the factory, testing temper, polishing,branding, labeling, 
packing, overseeing, and furnishing power. In unit 617 these opera
tions required 16 hours and 36 minutes and in unit 621, 14 hours and 
48 minutes. Taking up the totals for these units, as shown in the 
summary, it is seen that the better results were attained, so far as 
a saving in time is concerned, in unit 617, in which a total of 44 
hours and 36 minutes were required by the machine method for the 
completion of the unit as against 792 hours required by the hand 
method—a ratio of about 18 to 1. In unit 621 the time required by the
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machine method was 3G hours and 24 minutes as against 432 hours, 
or about twelve times as long, required by hand. The hand unit in 
each case was made in 1860, while the machine unit was produced 
in 1895. In each unit 2 persons worked on the hand and 28 on the 
machine product.

In unit 618 operations 1 and 2 are for heating bars, punching and 
forging eyes, and rounding faces. Under the machine method this 
work was done with a furnace, tongs, and steam blocking press in 7 
hours and 12 minutes as against 264 hours, or nearly thirty-seven times 
as long, required with blacksmiths’ tools under the hand method. The 
next operation necessary was that of rounding up or forging the peen 
ends. The steam trip hammer and modern furnace accomplished this 
work in 2 hours and 24 minutes, while the hand operators, with black
smiths’ tools, required 96 hours, or forty times as long. As this is 
called “ rounding up” under the machine method and “ forging” under 
ihe hand, it is not improbable that there was a difference in the amount 
of work done on the two units. The smoothing and shaping operations 
under the machine method of production were performed with a grind
stone and emery wheel operated by steam, while the hand operator 
used a vise and file. The time necessary for the machine work was 9 
hours and 7.2 minutes as against 144 hours, or sixteen times as long, 
required by hand. The tempering operation under the machine method 
required 4 hours and 19.2 minutes as against 36 hours required under 
the hand method. The modern establishment used a furnace, tongs, 
etc., and the primitive a forge, tongs, etc. Putting in and finishing up 
handles with the aid of the steam filing wheel and circular saw required 
2 hours and 52.8 minutes as against 36 hours required with hand imple
ments. A  number of operations were required under machine produc
tion which do not appear in the production of the handmade unit. Of 
this character are inspecting the work, conveying the hammers about 
the factory, testing temper, polishing, branding, cleaning, packing, 
overseeing, etc. These operations required 23 hours and 9.6 minutes, 
nearly one-half of the entire time shown for the production of the unit. 
One operation, that of finishing eyes, found in the tabulation for hand 
work, has no exact comparative operation under machine production. 
Operation 5 possibly includes a part of the work of this hand opera
tion, which is designated A, and required 144 hours. The total time 
necessary to produce this unit under the machine method was 49 hours 
and 4.8 minutes as against 720 hours, or nearly fifteen times as long, 
required by hand. The hand unit was made in 1860 and the machine 
in 1895. On the hand unit 2 persons were employed, while on the 
machine 33 persons were engaged.

In unit 619 the first operation under machine production was per
formed with a furnace, blocking press, and hammer, and consisted in 
heating the bars of steel and blocking out hammers. This work was 
done on the hand unit with an ordinary set of blacksmiths’ tools, and 

7405—Yol. 1----- 26
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consisted in heating the bars and cutting them into hammer lengths. 
The machine method required 1 hour and 48 minutes as against 24 
hours, or thirteen times as long, required by the hand. Making the 
eyes in the next operation, with the oil furnace and steam hammer, 
required only 1 hour and 48 minutes, while the same work by hand 
required 576 hours. This operation shows the greatest saving in time 
of any in this industry, the modern appliances performing their work 
three hundred and twenty times as rapidly as the primitive. Rounding 
polls, or forging face ends, required 1 hour and 48 minutes with the 
steam hammer and 72 hours, or forty times as long, with the black
smiths’ tools. The same proportionate saving in time is found in the 
next operation, in which the steam drawing machine drew the claw 
ends in 1 hour and 48 minutes as against 72 hours required by hand. 
Splitting and bending the claw ends and setting the hammers with a 
steam bending machine required 2 hours and 42 minutes, while the hand 
operators with blacksmiths’ tools required 72 hours for this work. The 
next operation common to both units was that of smoothing, which, 
under the modern method with a steam grindstone, required 5 hours 
and 24 minutes as against 72 hours required with a hand grindstone. 
The shaping was done under the modern method with a steam emery 
wheel in 4 hours and 3 minutes, while the hand operator with a vise 
and files required 72 hours. The tempering was done by hand under 
both methods, but better appliances in the modern establishment ena
bled the workmen to perform this work in 2 hours and 42 minutes as 
against 36 hours required in the primitive shop. In the operations of 
putting in and cutting off handles and finishing hammers a circular 
saw and a filing wheel operated by steam were used under the machine 
method instead of tbe handsaw and hand files used in the hand work. 
These machines required 1 hour and 48 minutes for these operations, 
while by hand 24 hours were required. The following operations which 
appear in the production by machine are not found in the produc
tion by hand: Inspecting, conveying hammers about the factory, pol
ishing, labeling, packing, overseeing, etc. These operations required 
a total of 14 hours and 12 minutes. The total time necessary for the 
production of 12 dozen adz-eye hammers by machine methods was 38 
hours and 3 minutes as against 1,020 hours, or almost twenty-seven 
times as long, required by hand. The hand unit was made in 1860 and 
the machine product in 1895. The production by hand required the 
labor of 2 persons, while 35 persons were employed on the machine 
unit.

In unit 620 the furnace, tongs, and blocking press heated the bars, 
punched the eyes, and cut off the bars for 12 dozen hammers in 2 
hours and 24 minutes as against 72 hours required with blacksmiths’ 
tools. Rounding or forging the face ends with a steam trip hammer 
also required 2 hours and 24 minutes as against 72 hours required by 
hand. The steam drawing press drew the claw ends in 2 hours and
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9.6 minutes, while the hand operators with blacksmiths’ tools required 
72 hours for this work. Splitting and bending the claws to shape with 
a bending press required 2 hours and 38.4 minutes as against 72 hours 
required by hand. The steam grindstone smoothed these hammers in 
4 hours and 49.2 minutes, while 72 hours were required with a hand 
grindstone. Shaping hammers with a steam filing wheel required 2 
hours and 24 minutes as against 72 hours required with a vise and 
hand files. Tempering in the modern establishment shows a require
ment of 3 hours and 50.4 minutes, while 36 hours were necessary in the 
primitive shop. Putting in handles and finishing them required 3 
hours and 21.6 minutes by the machine method as against 24 hours 
required by hand. The usual number of operations found on the 
machine unit were lacking on the hand and required 14 hours and 52.8 
minutes. The total time required for the production of the machine- 
made unit was 35 hours and 24 minutes as against 492 hours, or fourteen 
times as long, required for the hand unit. The hand unit was produced 
by 2 persons in 1860, while the machine product was turned out by 33 
persons in 1895.

The next unit is 622, and represents the production of six 8-pound 
quarrymen’s hammers. Under the modern method the bars were heated 
in a steam blast furnace and operations 2,3, and 4 were performed with 
the presses without a reheating, while in the hand work there was a 
heating for each operation. These operations were cutting bars into 
hammer lengths, punching handle holes, and drawing ends of hammers, 
and, including the time for heating, required 1 hour under the machine 
method, while the same work with a hand forge, hammers, chisel, punch, 
etc., required 15 hours. The next operation, that of facing hammers, 
was done by hand under both methods, but the better condition in which 
the hammers came from the presses rendered it possible to face the 
machine product in 1 hour as against 3 hours required for the hand 
product. Tempering under the modern method required 20 minutes, 
while under the primitive 2 hours were required. The remaining opera
tions show no notable differences between the two methods. The total 
time shown for the production of the machine unit was 3 hours and 43.7 
minutes and for the hand 21 hours and 15 minutes, or nearly six times 
as long. Seven persons produced the hand unit in 1870, while 10 persons 
were employed on the machine unit in 1895.

In making shoemakers’ hammers, as shown in unit 623, we again find 
that the steam blocking press has superseded the blacksmiths’ tools in 
one of the most important operations, so far as time is concerned. This 
machine punched the eyes and formed the necks for 12 dozen hammers 
in 1 hour and 55.2 minutes as against 144 hours, or seventy-five times 
as long, required by the hand method. The heads were next formed by 
a steam heading machine in 1 hour and 55.2 minutes, while by hand it 
required 72 hours, or thirty-seven and one-half times as long. The next 
operations appearing in the production of hammers are those numbered
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5, 6, and 7 under tlie machine method. Under the hand method this 
work was performed in one operation. By the use of a steam drawing- 
press for drawing the peen ends the modern factory accomplished the 
work in 6 hours and 57.6 minutes, while it required 72 hours with black
smiths’ tools by hand. As in the other presentations for hammers, a 
considerable number of operations were required in the production of 
the machine unit which are not found in the hand work. These opera
tions were such as those enumerated in other units and required an 
aggregate of 15 hours. The total time required for the production of 
this unit under the modern method was 36 hours and 50.4 minutes, and 
by hand it was 480 hours, or thirteen times as long. The hand unit was 
made by 2 persons in 1860, while 34 persons produced the machine unit 
in 1895.

N a i l  C l i p p e r s .— In making nail clippers, as seen in unit 624, the 
steam shears have replaced the anvil, chisel, and hammer for cutting 
the steel bars into lengths. These shears cut the steel for 1 dozen 
pairs of clippers in 12 minutes, while the hand work required 4 hours, 
or twenty times as long. The next operation, that of forming the 
jaws, was performed under the machine method with a furnace, tongs, 
drop hammer, and dies, and required 1 hour and 30 minutes as against 
48 hours, or thirty-two times as long, required by hand with furnace, 
anvil, tongs, and hammer. Heating, drawing, and trimming handles 
required three operations in the modern establishment and one in the 
primitive. This work was accomplished with a furuace, trip hammer, 
and trimming press in 2 hours and 18 minutes under the modern 
method, wThile with a furnace, anvil, tongs, hammer, and chisel it 
required 12 hours under the primitive. The remaining operations on 
this unit show no notable saving in time tfhat is not common to other 
units in this industry.

The total time shown in the summary for the production of this unit 
by the modern method is 19 hours and 12 minutes and by hand 99 
hours, or more than five times as long. Both units were produced in 
1896. There were 2 iiersons employed on the hand product, while 17 
persons produced the machine unit.

P i c k s .— In unit 625 the steam shears cut the iron and steel bars 
into lengths for 1 gross of picks in 30 minutes as against 24 hours 
required in the primitive shop with a hammer and cold chisel. The 
next operation on the machine unit was that of drawing up eyes, 
which with the steam press required 3 hours, including the time for 
heating. The handmade picks had welded eyes, and to make these 
eyes with blacksmiths’ tools by hand required 336 hours, or one hun
dred and twelve times as long as was required under the modern 
method. Heating the steel and iron, welding in the steel, and brand
ing picks with the steam trip hammer, etc., was done in 18 hours 
under the modern method as against 144 hours required by hand. 
The handmade picks were not branded. The operations appearing in
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the production of the machine unit and not in the hand are those of 
inspecting, grinding, overseeing, etc., and they required 29 hours and 
10 minutes. Of this time 11 hours were for grinding, 5 hours for 
polishing, and 0 hours for painting.

The total time necessary for the production of the machine-made 
picks was 58 hours and 16 minutes as against 528 hours, or nine times 
as long, required for the hand work. Two persons produced the hand 
unit in 1876, while 26 persons were employed in the production of the 
machine unit in 1895.

S c r e w  d r i v e r s .— In the production of screw-drivers, as shown in 
unit 626, the power shears, steam press and dies, grinding machine, 
and polishing wheel show practically the same results as have already 
been noted in other units. The time necessary to produce 1 dozen by 
the modern method was 1 hour and 5.6 minutes as against 4 hours and 
20 minutes required by hand. The hand work was done in 1893 by 2 
persons, while 10 persons performed the machine work in 1895.

S h o v e l s .— The production of shovels, as seen in unit 627, differs 
from the production of all the other units shown for this industry in 
that the primitive establishment is represented as using machinery run 
by steam and water power, employing a large number of workmen, and 
to a great extent conducted according to the methods in vogue under the 
modern factory system. This near approach to the modern establish
ment in equipment and methods accounts for the comparatively slight 
saving in time shown for the modern establishment. In operation 5 
the steam shearing dies partly shaped the shovels in 2 hours as 
against 6 hours and 40 minutes required with the hand shears. The 
steam bending machine bent the handles in 50 minutes, while the 
hand bending form required 4 hours. In polishing the straps and 
smoothing the handles the polishing wheel and emery belt accom
plished the work in 5 hours and 50 minutes as against 25 hours 
required with a hand iile.

The total time required for the production of 10 dozen shovels under 
the earlier method was 143 hours and 56.4 minutes, while under the 
modern it was 95 hours and 30 minutes. Thirty-live persons in 1860 
did the work in the primitive establishment, while 44 persons in 1896 
were employed in making the modern product.

S l e d g e s .—In unit 628 is seen the greatest saving in time in the 
total that is shown in this industry. With a furnace, tongs, and 
blocking press 12 dozen 10-pound sledges were pressed out in 20 hours 
and 44.2 minutes, while the blacksmith, with hand tools, required 1,296 
hours, or more than sixty-two times as long, to do the same work. The 
smoothing and tempering by the modern method show about the same 
saving in time that is shown for similar operations on other units. 
The usual extra operations in the modern establishment are found here 
with their proportionate amount of time.

The total time required to complete this unit under the modern
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method was 50 hours and 6.9 minutes, while under the primitive method 
it required 1,584 hours, or more than thirty-one times as long.

In this industry the only change in the character of the employees 
under the two methods is that under the modern method boys per
formed most of the work of putting in and finishing the handles, and 
girls did part of the cleaning, labeling, and packing, while under the 
primitive method this work was done by men. The machine-made 
productions are said to be of superior quality and of better style and 
finish than the handmade.

TYPE FOUNDING-.

This industry is represented by 1 unit, which is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Hand. Machine.
; quantity.

629 T yp e....... Nonpareil roman-face typ e ........... Nonpareil roman-face type. . . . - -. j 100 pounds

Under the modern method of production an automatic type machine 
operated by steam and attended by 1 person cast and finished the type 
at a single operation, while under the primitive method the implements 
used were molds and melting pot, a grindstone, composing stick, file, 
and dressing plane and rod, embracing six operations, including one 
for breaking jet from the letters, for which no tool was necessary. The 
machine produced this unit in 17 hours and 12 minutes, while an aggre
gate of 190 hours was required for the hand work. To these figures 
should be added 12 minutes for foreman and engineer under the modern 
method and 10 hours for foreman under the primitive method, making 
a total of 17 hours and 24 minutes and 200 hours, respectively—a ratio 
in favor of the modern method of about 11  ̂to 1. The hand work was 
done by 7 persons in 1840, while 3 persons produced the modern unit 
in 1895. The machine product is superior to the handmade type.

UNDERWEAR, WOMEN’S.

This industry is represented by 3 units, the descriptions being iden
tical under both methods of production, and are as follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

630

631
632

Chemises . . .

Drawers___
Underskirts

Plain muslin chemises, em
broidered bands and sleeves. 

Plain muslin drawers, 5 tucks. 
Plain muslin underskirts, 5 

tucks, hemmed bottoms.

Plain muslin chemises, em
broidered bands and sleeves. 

Plain muslin drawers, 5 tucks. 
Plain muslin underskirts, 5 

tucks, hemmed bottoms.

10 dozen

10 dozen pairs 10 dozen
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While the methods of manufacture are very similar in all these units 
yet there is so much difference in the character of the products that it 
is thought best to consider each by itself.

C h e m is e s .—Under the modern method the cloth was cut out with a 
cloth cutter run by electricity and required 19 minutes as against 9 
hours with shears by hand—a ratio of 28 to 1 in favor of the machine. 
Making the garments with steam sewing machines required 70 hours, 
while with a needle and thimble it required 400 hours. The operation 
of making buttonholes with a buttonhole machine required 2 hours 
and 22.5 minutes, while with scissors, needle, and thimble it required 
8 hours, and to sew on the buttons with a button sewiug machine 
required 1 hour and 25.5 minutes as against 3 hours, the time required 
by hand. The remaining operations common to both methods were 
done by hand under each, but on account of superior skill of the oper
atives in the modern establishment less time was required than in the 
primitive establishment. Under the modern method are shown opera
tions for packing, furnishing power, etc., which do not appear under the 
hand method.

The total time shown in the summary for the production of this unit 
is 99 hours and 49 minutes under the modern method and 440 hours 
and 58 minutes, or nearly four and one-half times as long, under the 
primitive method. One person did the hand work in 1860, while 215 
persons were employed on the modern unit in 1895.

D r a w e r s .—Cutting out 10 dozen pairs of drawers with an electric 
cutter required 14.3 minutes as against 9 hours with shears—a ratio of 
38 to 1. Tucking and hemming the pieces with tucking machines 
required 10 hours and 33 minutes, while with needle and thimble it 
required 150 hours. It required 38 hours to make the garments with 
steam sewdng machines as against 150 hours with a needle and thimble.

The total time shown in the summary is 66 hours and 34.8 minutes 
under the modern method as against 327 hours and 55 minutes by 
hand—a ratio of nearly 5 to 1 in favor of the modern method. One 
person produced the hand unit in 1860, while 150 persons were engaged 
upon the machine unit, which was made in 1895.

U n d e r s k i r t s .—The principal operations in the production of this 
unit, as in units 630 and 631, are those performed with sewing machines 
or needles. Tucking machines were used in the modern establishment 
for tucking the skirts. This operation required 20 hours and 33 min
utes as against 360 hours by hand, and making the garments with sew
ing machines required 38 hours as against 120 by hand.

Under the modern method it required 78 hours and 25.6 minutes to 
produce this unit as against 506 hours and 20 minutes, or more than six 
times as long, under the hand method. The hand unit was made by 1 
person in 1860, while 153 persons produced the machine unit in 1895.

In all the units of this industry the machine-made garments are 
superior to those made by hand.
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WALL PAPER.

This industry is represented by 2 units, which are described as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.Hand. Machine.

633

634

Printing 
wall paper. 

Printing 
wall paper.

Printing band-border paper, 12 
colors.

Printing wall paper, 12 colors___
Printing band-border paper, 12 

colors.
Printing wall paper, 12 colors___

100 rolls 

100 rolls

.A.S is indicated in the descriptions, one of these units is for printing 
wall-paper border and the other is for printing wall paper proper. 
This work, both hand and machine, was all done in the same establish
ment and the results were carefully revised by the parties who furnished 
the data. The presses used for hand work printed but one color at a 
time, while the power presses printed the 12 colors at a single operation. 
The machines were running but 12 minutes in printing each of these 
units, but as it required 4 persons to operate them, the total time for 
printing each unit was 48 minutes, while by the hand process it required 
250 hours for unit 633 and 240 hours for unit 634. Add 6 minutes for 
engineer and fireman to the 48 minutes shown for printing and we have 
54 minutes for the completion of each by machine as against 250 and 240 
hours by hand—ratios of about 278 to 1 and 267 to 1, respectively, in 
favor of the modern method. The work under both methods was done 
in 1896, 2 persons being engaged on each hand unit and 6 on each 
machine unit. The hand printing is sharper and clearer than the 
machine work.

WIREWORK.

This industry is represented by 2 units, which are described as 
follows:

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.ber. Hand. Machine.

635 Furniture
springs^

Knotted spiral furniture springs. Knotted spiral furniture springs. 100 pounds
636 W indow 

guards.
Window guard, No. 10 wire, 4 

square feet. Window guard, No. 10 wire, 4 
square feet.

1

F u r n i t u r e  Springs.—The first operation in unit 635 was that of 
torming the springs, which, under the modern method, was performed 
with a spiral rolling and cutting machine in 30 minutes, while with a 
spiral coiler and hand nippers it required 2 hours. The next operation 
was opening the springs, which, with a steam press, required 15 minutes
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as against 1 liour with a pressing block by hand. Knotting the ends 
of springs and tightening the knots with knotting and hammering 
machines required 30 minutes for each operation, while with a vise and 
key and hammer and anvil each operation required 2 hours.

The total time shown for the production of this unit under the 
modern method is 1 hour and 4G.5 minutes as against 7 hours by hand. 
Four persons were employed in the production under the primitive 
method in 1880, while 5 persons produced the modern unit in 1896. 
The difference between the two products is the superior finish of the 
machine work.

W i n d o w  G u a r d s .—The production of window guards shows about 
the same general results as making springs, but the process of manu
facture is entirely different. Straightening and cutting the wire for 1 
guard of 4 square feet required, with a steam straightening and cutting 
machine, 15 minutes as against 45 minutes with hammer and nippers 
by hand. Under the modern method the wire was crimped with a 
crimping machine and the mesh was woven without tools, the two 
operations requiring 14.2 minutes, while under the primitive method the 
wires were tied at the intersections by the aid of nippers and required 
4 hours and 45 minutes, or twenty times as long. The remaining opera
tions show very little difference in time under the two methods, being 
performed by hand in both cases.

The summary shows a total time of 1 hour and 23.2 minutes for the 
production under the modern method as against 6 hours and 15 min
utes under the hand. One person produced the hand unit in 1850, 
while the machine unit was made by 6 persons in 1896. The machine- 
made product is superior to the handmade in all respects.

W O O D , T U R N E D .

This industry is represented by 5 units, described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

637 Curtain Hard-wood curtain poles, 5 feet x Hard-wood curtain poles, 5 feet x 240
poles. If inches. I f  inches.

638 Hammer Hickory hammer handles, 18 Hickory hammer handles, 18 100
handles. inches long. inches long.

639 Handspikes. Hickory handspikes, 4.V feet long.. Hickory handspikes, 4|feet long.. 100
640 Hoe handles- Ash hoe handles, 4J feet long....... Ash hoe handles, feet long....... 1 dozen
641 10 pairs

Reference to the detailed table shows that in these units the dis
tinguishing operation under the modern method, that of turning, was 
not performed under the primitive method, but that the same results 
were accomplished by means of drawing knives, planes, etc. It will 
also be seen that the other operations shown, as cutting stock to length, 
smoothing, finishing, etc., are such as are found in other industries 
where they have been treated in detail. In view of these conditions it
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is thought best to compare only the totals and let individual compari
sons be examined as they appear in the detailed table.

The total time shown in the summary for producing unit (337 is 
3 hours and 30 minutes under the modern method as against 1,100 
hours by hand—a ratio of 314 to 1 in favor of the modern method. To 
produce 100 hickory hammer handles, unit 638, under the modern 
method required 2 hours as against 66 hours and 40 minutes by hand, 
and to make the same number of handspikes, unit 639, required 12 
hours and 30 minutes under the modern method, while by hand it 
required 100 hours. One dozen hoe handles, unit 640, were made under 
the modern method in 48 minutes, while under the hand it required 9 
hours aud 35 minutes, and the production of 10 pairs of oars, unit 641, 
under the modern method required 4 hours and 6 minutes as against 
42 hours, the time required by hand.

Hand unit 637 was made by two persons in 1855, while 4 persons 
were engaged on the machine unit, which was made in 1896. One per
son produced each of hand uuits 638 and 639, the former in 1870 and 
the latter in 1856, while 5 persons produced machine unit 638 in 1895, 
and 3 persons unit 639 in 1896. Hand units 640 and 641 were each 
the work of 3 persons, while 5 persons produced each under the machine 
method. Hand unit 640 was made in 1836 and unit 641 in 1850, while 
both machine units were produced in 1895. The machine products are 
more uniform and better finished than the hand products.

M IS C E L L A N E O U S .

Under this head are 12 units, and are described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

i’nit
Name.

Description.
Quantity.num

ber. Hand. Machine.

642 Book covers. Paper book covers, 7Jx5 inches. Paper book covers, 7^x5 inches. 100, 000
643 Canceling

postage
stamps.

Canceling postage stamps on 
letters.

Canceling postage stamps on 
letters.

1,000

644 Copying
printed
matter.

Copying statute law irom book. Copying statute law from book. 1, 000 words

645 Druggists’
prepara
tions.

5-grain Dover’s powder tablets. 5-grain Dover’s powder tablets. 100, 000

646 Lettering
signs.

Writing sheet-iron signs, 36x48 
inches, 34 letters, average 
height 5J inches.

Printing sheet-iron signs, 36x48 
inches, 34 letters, average 
height 5£ inches.

100

647 Lining
straw-
board.

Lining with paper 26x38-inch 
sheets strawboard.

Lining with paper 26x38-inch 
sheets strawboard.

1, 000 sheets

648 Lining
straw-
board.

Lining with paper 26x38-inch 
sheets strawboard.

Lining with paper 26x38-inch 
sheets strawboard.

1, 000 sheets

649 Mitering
rules.

Mitering nonpareil brass rules. Mitering nonpareil brass rules.. 1 set (4)
650 Playing

cards.
Standard playing cards.............. Standard playing cards.............. 1, 000 packs

651 10, 000
100 cubic yds652 Stone break

ing.
Breaking limestone to 2-incli 

ring size.
Breaking limestone to 2-incli 

ring size.
653 Tackle

blocks.
6-inch ash tackle blocks............ 6-inch ash tackle blocks............ 100
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Most of the units under the head of “ Miscellaneous” required but 
one or two operations in their production and in the others, with one 
exception, there is found so much difference in the two processes of 
manufacture that only the totals are compared.

B o o k  C o v e r s .— The principal operation in the production of this 
unit, 642, was performed under the modern method with a steam cut
ting press, while the hand work was done with a die and mallet. Under 
the modern method it required 9 hours and 12 minutes to produce this 
unit as against 50 hours and 55 minutes by hand.

C a n c e l i n g  P o s t a g e  S t a m p s .—In the large post offices of the coun
try the quick dispatch of the mails demands considerable force to cancel 
the stamps on letters, and until the invention of a machine for this work 
it of course had to be done entirely by hand. The letters are first 
arranged in proper order, which required the same time under both 
methods, 12 minutes for 1,000 letters. The canceling machine canceled 
the stamps in 2 minutes as against 12 minutes by hand, making a 
total time of 14 minutes under the modern method as against 24 minutes 
under the hand.

C o p y i n g  P r i n t e d  M a t t e r .— In this unit a typewriter copied 1,000 
words in 19.5 minutes, or at the rate of about 51 words per impute. It 
required a copyist with a pen 1 hour and 14.8 minutes, or about four 
times as long, to do the same work.

D r u g g i s t s ’ P r e p a r a t i o n s .— In the production of tablets there is 
shown but one operation which affords a comparison, namely, that of 
making the tablets after the material has been prepared. Under the 
modern method a compressing machine made 100,000 tablets in 10 hours 
and 30 minutes as against 1,000 hours, or ninety-five times as long, 
required by hand with a die and mallet. Under the modern method 
there are operations for dusting, packing, etc., which do not appear in 
the primitive method of production. These extra operations consume 
more than twice as much time as the balance of the work. The total 
time required to produce this unit under the modern method was 47 
hours and 10 minutes as against 1,004 hours by hand.

L e t t e r i n g  S i g n s .—Some classes of sign work are now done with 
printing machines instead of the slow process with pencils and brushes. 
Unit 646 shows that a printing machine lettered 100 sheet-iron signs in 
2 hours, while the same work with a pencil and ruler required 400 hours.

L i n i n g  S t r a w b o a r d .— Lining 1,000 sheets of strawboard with 
paper by the use of lining machines required 1 hour and 27.8 minutes 
in unit 647 and 3 hours and 20 minutes in unit 648 as against 11 hours 
in each unit with a paste brush and register by hand.

M i t e r i n g  K u l e s .—Mitering 4 brass nonpareil rules with a mitering 
machine operated by electricity required 9.4 minutes, while with a file 
by hand it required 1 hour.

P l a y i n g  C a r d s .—In the production of playing cards the proportion 
of time saved is not great, but the superiority of the machine product
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partially compensates for this lack in time saving. The saving in 
pasting the stock is only slight, but in the operation of enameling the 
stock the saving is considerable. This latter operation with steam 
coating machines required a total time of 13 hours and 53.3 minutes as 
against 69 hours and 26.7 minutes by hand with brushes. Printing the 
cards with chromatic printing presses required 8 hours and 20 minutes 
as against 83 hours and 20 minutes with hand presses. The above 
operations show the chief saving in time and those remaining are not 
here considered. The total time shown in the summary for the pro
duction of this unit under the modern method is 141 hours and 49.8 
minutes as against 319 hours and 26.5 minutes by hand.

S h o e  L a c e s .—The production of shoe laces, as shown in unit 651, 
was accomplished under the modern method by means of a steam string 
cutter, steam and hand rollers, and pots, and required a total of 50 
hours for 10,000 laces, while with knives, hand roller, and pots it 
required 133 hours and 30 minutes.

S t o n e  B r e a k i n g .—Breaking 1 0 0  cubic yards of stone with a stone 
crusher and engine required 10 hours as against 650 hours by hand 
with hammers.

T a c k l e  B l o c k s .—The modern method of producing tackle blocks 
is entirely different from the hand method. The primitive block was 
made from one solid piece of wood, while the modern one was made of 
several parts. With the planing and brazing machines, saws, dado 
machines, etc., used in the modern establishment, it required 16 hours 
and 15 minutes to produce 100 blocks, while with hand tools, such as 
saws, axes, chisels, shaves, etc., it required 558 hours and 20 minutes.

The dates of production and the number of persons employed on 
each of these units are shown in the summary.

MINING.

This industry is represented by 2 units, the descriptions being alike, 
as follows :

ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

654
655 Coal........ 100 tons

An examination of that portion of the detailed table which relates to 
this industry shows that the methods of mining employed in producing 
these units varied in no important particular, the operations necessary 
for the production of one unit being practically duplicated in the other. 
For this reason they are considered together, the operations being taken 
up in substantially the order in which they occur in production.

In the operation of digging or cutting into the base of the coal and
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clearing away the scrap, the coal mining machine used under t he machine 
method has replaced the picks and scrapers used under the hand method 
of mining. The better result obtained by the use of this coal mining 
machine is shown in unit 654, where the operation of cutting and clear
ing for 100 tons of coal was accomplished in 20 hours as against 177 
hours and 5 minutes required by the use of picks and scrapers—the ratio 
being almost 9 to 1 in favor of the machine. The coal mining machine 
used in the production of this unit was run by electricity, while the 
machine used in unit 655 was run by steam power, and did the cutting 
and clearing for 100 tons in 26 hours and 18.9 minutes as against 169 
hours and 44.2 minutes under the hand method—the ratio in this case 
being about 64 to 1 in favor of the machine method. Comparisons of 
time will be found unsatisfactory, owing to the different conditions 
which exist in different mines.

The operations of drilling, blasting, and loading coal, removing slate, 
propping mine, etc., hauling coal from rooms, conveying coal to tipple, 
dumping and screening coal, weighing coal, trimming coal in boats or 
cars, and repairing cars and fixtures were performed in the same man
ner and with apparently the same tools under both the hand and the 
machine methods in both units. The time required for these opera
tions differs somewhat in the two units and also under the different 
methods in the same unit. This difference may be due to a variety of 
reasons, such as difference in the thickness of the vein of coal, dis
tance of coal from tipple, efficiency of workmen, etc. The total time 
reported for these seven operations in unit 654 was 197 hours and 55 
minutes under the hand method as against 157 hours under the machine 
method. In unit 655 it was 161 hours and 24.3 minutes under the hand 
method and 146 hours and 55.9 minutes under the machine method.

In unit 654 the work of shoeing mules, repairing cars (iron work), and 
sharpening picks (or bits under the machine method) is shown as one 
operation, the time reported under the hand method being 4 hours and 
10 minutes as against 9 hours under the machine method. In unit 655 
this work is shown in two operations. The operation of shoeing mules 
and repairing cars was performed with the same tools uuder both 
methods, and required 2 hours and 11.6 minutes under each method. 
Under the machine method the operation of sharpening bits was 
reported separately. This work was performed with an emery wheel, 
requiring 2 hours and 11.6 minutes.

In unit 654 overseeing the ventilation of the mine is included in the 
work of overseeing the establishment, and the time necessary for over
seeing is reported as 4 hours and 10 minutes under the hand method as 
against 1 hour under the machine method. In unit 655 overseeing the 
ventilation of the mine and overseeing the establishment are given 
separately, and the time required for each was 2 hours and 11.6 minutes 
under both methods. For the operations of furnishing power and ven
tilation and firing boiler in unit 654 the time shown is 4 hours and 10
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minutes under the hand method, while it is only 2 hours under the 
machine method.

The operation of keeping mining machinery in order, as shown under 
the modern method, is consequent upon the introduction of mining 
machines, and of course does not appear under the hand method. In 
unit 654 this work was done by electricians, who also put up the wires 
for conveying the electric current to the machines, the total time 
required being 2 hours. In unit 655 the machinery was kept in order 
by a machinist, 2 hours and 11.6 minutes being required. This is the 
only operation required under machine production which does not 
appear under the hand method of mining.

The considerable difference which is noticed in the time required for 
certain operations in both units in which the work was done with the 
same tools under both methods is probably due largely to the different 
conditions surrounding the work in different mines.

Looking at the totals for these units, as shown in the summary, we 
find that in unit 654 a total of 191 hours was required by the machine 
method for the completion of the unit as against 387 hours and 30 
minutes by the hand method—a ratio of more than 2 to 1 in favor of 
the machine method. In unit 655 the time required by the machine 
method was 188 hours and 36 minutes as against 342 hours and 6.5 
minutes by the hand method—a ratio of nearly 2 to 1 in favor of the 
machine method. Units 654 and 655 were produced by hand in 1895 
and 1891, respectively, while both were produced by machine in 1897. 
The number of persons engaged on the hand unit was in each case 
greater than that engaged on the machine product. In unit 654, 93 
persons worked on the hand and 60 on the machine product. In unit 
655, 42 persons were engaged on the hand product as against 32 on 
the machine.

QUARRYING.

This industry is represented by 8 units, described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Kauie.
Description.

Quantity.
Hand. Machine.

656 Drilling Drilling 21-inch holes 1* feet Drilling 21-inch holes 11 feet 30 holes
granite. deep in eranite rock. deep in granite rook.

65? Drilling Drilling 2-inch hole 12 feet Drilling 2-inch hole 12 feet 1 hole
rock. deep in hard blue rock. deep in hard blue rock.

658

660
661
662 Marble.......

(3 blocks)
663 10 tons

'

The detailed table shows that there is a considerable difference in the 
methods employed in these units as well as in the units themselves.
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For purposes of comparison, units 656 and 657 are considered as a 
group, and also units 658, 659, 660, and 663, while units 661 and 662 
are considered separately. In the various units comprising groups 
the operations are practically the same, and they are taken up in sub
stantially the order in which they.occur and the differences pointed out 
and results shown.

D r i l l i n g  G r a n i t e  a n d  R o c k .—In the first group the units 656 and 
657 are both for drilling holes in rock. In this work the power drill 
under the machine method has replaced the drills and hammers or 
sledges used under the hand method. Under the modern method in 
unit 657, in which an automatic compressed-air drill was used, a 2-incli 
hole was drilled 12 feet in hard blue rock in 1 hour as against 30 hours 
required by the use of drill and hammer under the hand method. In 
unit 656, 30 holes 24 inches in diameter and 1.1 feet deep were drilled 
in granite rock in 9 hours by machine, while under the hand method 
81 hours were required to do the same work. The time required for 
furnishing the necessary power for operating the drill under the 
machine method was 1 hour and 48 minutes in unit 656 and 22 min
utes (including time of fireman) in 657. In unit 656 the operations of 
keeping drills in order and overseeing establishment are added, requir
ing a total of 8 hours and 10.5 minutes under the hand method and 
4 hours 1.7 minutes under the machine method.

Taking up the totals for these units, as shown in the summary, 
it is seen that the greater saving in time is shown in unit 657, in 
which a total of 1 hour and 22 minutes was required by thé machine 
method to accomplish the work done as against 30 hours by the hand 
method—a ratio of about 22 to 1 in favor of the machine method. In 
unit 656 .the total time was 14 hours and 49.7 minutes under the 
machine and 89 hours and 10.5 minutes under the hand method. In 
unit 656 both the hand and the machine work was done in 1897, while 
in unit 657 it was performed in 1896 under both methods. The number 
of persons engaged in the production of unit 656 was 5 under the hand 
method as against 4 under the machine method. In unit 657, 3 persons 
were employed under each method.

G r a n i t e  a n d  R e d  R o c k .—The second group consists of three units 
for quarrying granite, numbered 658, 659, and 660, and one for quarry
ing red rock, numbered 663. In the operation of drilling holes and 
blasting rock, the steam drill under the machine method has replaced 
the drills and hammers used under the hand method. In unit 659 
the time required for this work under the machine method was 10 
hours as against 30 hours under the hand method, or one-third as long 
by machine, and in unit 660 the time under the machine was 5 hours 
and 37.6 minutes and under the hand method 12 hours and 30 minutes, 
or less than one-half as long under the machine method. In unit 658 
under the hand method drilling and blasting were combined with hoist
ing the stone, and the time required for all was 486 hours as against
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117 hours required for accomplishing the same work by the machine 
method—a ratio of more than 1 to 1 in favor of the machine method. 
In unit 663 the time required for drilling and blasting was 10 hours 
under the hand method and 8 hours and 40 minutes under the machine 
method. The latter includes the time required for furnishing x ôwer. 
Unit 663 is the only one in which the work of hoisting or removing 
stone from the quarry is reported sex>arately under both methods. It 
required 10 hours under each method to remove 10 tons of stone, the 
work being done by hand in each case. In unit 658 the hoisting under 
the hand method was combined with the drilling and blasting, as 
stated above, and under the machine method required 45 hours. In 
units 659 and 660 the hoisting has been separated into two oi>erations, 
the time required for securing the stone with chains or straps being 
given separately. In unit 659 securing the stone for hoisting was done 
in 1 hour and 15 minutes under the hand and in 16.6 minutes under the 
machine method. In unit 660 securing the stone, together with i)lug 
drilling, required 125 hours under the hand and 75 hours and 56.3 min
utes under the machine method, most of this time being properly 
chargeable to the plug drilling. In unit 659 the hoisting x>roper was 
accomplished in 2 hours and 50 minutes by hand as against 23.3 min
utes by machine, while in unit 660 the time was 8 hours and 20 minutes 
by the use of oxen as against 5 hours and 37.6 minutes by steam power. 
In both unit 659 and unit 660 the time given under the machine method 
includes the time for furnishing x>ower, etc.

Keex>ing tools in order was done by hand under both methods, exeex>t 
in unit 659, in which steam x>ower, also, was used under the machine 
method. In units 659 and 663 the time necessary for this work was 
the same under both methods. In units 658 and 660 there was consider
able saving in time in the modern over the primitive method. ,

The operation of furnishing x>ower appears in these units only under 
the machine method, and excexit in unit 658 it is shown in combination 
with some other operation. In this unit the time as shown was 6 hours. 
Overseeing the establishment, also, where shown at all, is combined 
with other work except in one instance, so that a comparison of the 
time required for the work under the different methods can not be 
made.

The work of clearing fall chain from stone (after hoisting) aiq>ears as 
a sex>arate operation in unit 659 only. It required 8.3 minutes under 
the machine method as against 16.7 minutes under the hand method. 
Marking rock for drilling (including overseeing), splitting stone, and 
carrying tools to workmen, are operations appearing only in unit 660, 
where each of the three required 2 hours and 48.8 minutes under the 
machine and 4 hours and 10 minutes under the hand method. The 
work was done by hand in each case. Plug drilling also is found in 
this unit only, but as it is shown in connection with another operation 
the time chargeable to it can not be given.
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Turning to the summary, it is seen that in unit 058 a total of 131 
hours was required for the production of the unit under the machine 
method as against 504 hours under the hand method—a ratio of nearly 
4 to 1 in favor of the machine method. In unit 659 the total time 
under the machine method was 11 hours and 49 minutes as against 
36 hours and 11.7 minutes under the hand method—a ratio of 3 to 1 
in favor of the machine method. In unit 660 the time under the 
machine and hand methods, respectively, was 101 hours and 15.4 
minutes and 166 hours and 40 minutes, while in unit 663 the machine 
method required a total of 20 hours and the hand method 51 hours and 
20 minutes.

In the units for granite (658, 659, and 660) there is a noticeable dif
ference in the total time required for accomplishing the same work 
(quarrying 100 cubic feet of granite) under the same method, whether 
hand or machine. This is due largely to different conditions, location 
of quarry, direction of strata, etc., and in part to the size and shape 
of the blocks of granite that were taken out.

The work on the four hand units of this group was done in 1890,1895, 
1870, and 1896, respectively, while on the four machine units it was 
done in 1896, except on unit 660, where it was done in 1894.

The number of persons engaged in the production of the hand unit 
was greater than that engaged on the machine unit in each case except 
in unit 663. In unit 658, 10 persons were engaged on the hand unit as 
against 9 on the machine; in 659, 11 persons worked on the hand unit 
and 8 on the machine product; in 660 the numbers were 43 under the 
hand and 36 under the machine method, while in 663, 4 persons were 
employed under the hand method and 6 under the machine.

L im e s t o n e .— In the unit for quarrying limestone, numbered 661, the 
methods and operations are not sufficiently different from those that 
have just been described to require a detailed analysis. The total time 
required for the completion of the unit under the machine method was 
8 hours and 4 minutes as against 11 hours and 31.7 minutes under the 
hand method. The work on the hand unit was done in 1866 and on 
the machine unit in 1897. Six persons worked on the hand unit, while 
16 worked on the machine unit.

M a r b l e .—Taking up the unit for quarrying marble, 662, an examina
tion of the operations as given in the detailed table shows that the 
methods used are somewhat different from those followed in quarrying 
granite and red rock. The first operation was that of cutting channels 
in the ledge of marble. These channels, or grooves, were cut vertically 
from the top of the ledge and parallel with its face. Under the machine 
method this work was done by a channeling machine, which has replaced 
the ball drills and runners used under the hand method, and the chan
neling for quarrying 216 cubic feet of marble was accomplished in 30 
hours as against 286 hours under the hand method, nine and one-half 
times as long being required by the hand as by the machine method.
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The next operation necessary was that of drilling holes in face of ledge 
to intersect channels. The diamond gadding machine drilled the holes 
in 11 hours, while 60 hours were required by the use of the drills and 
hammers under the hand method. The operation of drilling holes for 
separating blocks was done under each method with the same tools as 
were used in the preceding operation. The time given is 7 hours under 
the machine as against 21 hours under the hand method.

The operation of splitting blocks and attaching to derrick follows. 
The splitting was done by the use of wedges, hammers, etc., and the 
blocks were split from the ledge as well as split into smaller pieces, 
thus doing away with the necessity of the blasting, which was done in 
the units for granite and stone. This operation was performed in the 
same manner and required the same time under both methods. Hoist
ing the marble blocks was accomplished by steam power under the 
machine method and by horse power under the hand method. The 
time required, which includes that for unloading, was 1 hours for the 
modern as against 6 hours and 36 minutes for the old method.

Keeping machinery or drills and tools in order was done by hand 
with blacksmiths’ tools under both methods. Three hours were neces
sary for this work under the machine method, while it required 11 hours 
under the hand, the difference being probably due to the different kind 
and amount of work necessary upon the hand drills as compared with 
the channeling and gadding machines. The work of overseeing is 
charged with 1 hour and 30 minutes under the machine method and 
1 hour and 6 minutes under the hand method, where it includes layiug 
out the work. Conveying water and tools to workmen and furnishing 
power are the only operations under the machine method which do not 
appear under the hand. They required a total time of 6 hours and 45 
minutes.

Taking up the totals, as shown in the summary, it is seen that the 
total time required for all the operations on this unit was 78 hours 
and 15 minutes under the machine method as against 400 hours and 
42 minutes under the hand—a ratio of about 5 to 1 in favor of the 
machine method. Thirty-eight persons were engaged on the hand unit, 
while but 16 persons worked on the machine product. The hand unit 
was quarried in 1876, the machiue unit in 1896.

TRANSPORTATION, BTC.

Data were secured for 9 units more or less intimately connected 
with the transportation industry. Data relating to the transpor
tation of passengers, freight, and mail and express matter were 
also secured, and this subject is taken up in the text immediately 
following that for the 9 units just mentioned. That there is hardly 
any field of industry in which power machinery has not been intro
duced to advantage is conclusively shown by an examination of the 
various units reported under this head. The information contained
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under the general bead of manufactures relates almost entirely to indus
tries in which skilled mechanics are employed, hut in most of the units 
under this head the data have reference to the accomplishment of such 
work as is usually performed by common laborers, and in which muscle 
and endurance are the chief requisites.

For the purpose of convenient comparison, the 9 units, 064 to 072, 
inclusive, are divided into four classes. In the first are units 666 and 
667, in which the work accomplished by the steam shovel constitutes 
the leading feature. In the second are units 664, 668, and 671, in 
which steam hoisting apparatus forms the chief basis of comparison. 
In the third are units 665, 670. and 672, in which the capabilities of 
coal and grain elevators are shown, and in the last is unit 669, which 
relates to road repairing.

Taking the first class, the descriptions of the units are as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

666
667

Loading 
gravel. 

Loading ore.

Loading loose gravel on cars .. 

Loading iron ore on cars...........

Loading loose gravel on cars .. 

Loading iron ore on cars...........

100 cubic yds. 

100 tons

Aii examination of that portion of the detailed table which relates to 
these units shows that in unit 666 the work consisted in loading 100 
cubic yards of loose gravel on cars. In the machine unit the work was 
performed at two operations with the aid of the hand and steam shovels 
in 4 hours and 25.2 minutes, including the time for overseeing, which 
is inseparably combined with that of the engineer, while in the hand 
unit by the use of the shovel the work of loading and trimming was 
accomplished at a single operation in 50 hours, no overseeing being 
required. The ratio shown in favor of the machine method is more 
than 11 to 1.

In unit 667, under the hand method, by the use of the shovel and 
wheelbarrow, the work ot loading 100 tons of soft iron ore on cars 
required 200 hours, while in the machine unit, with the aid of the steam 
and hand shovels, the loading and trimming were accomplished in 1 
hour and 8.4 minutes. Adding to this the time assigned to track
layers, the total time for the unit is 2 hours and 51.3 minutes—a ratio 
of 70 to 1 in favor of the machine method.

The descriptions of the units in the second class follow.
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ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
Name.

Description.
Quantity.her. Hand. Machine.

664 Loading ba
con.

Transferring bacon from dock 
to steamship.

Transferring bacon from dock 
to steamship.

(a)
668 Loading tim

ber.
Loading yellow pine timber on 

barge.
Loading yellow pine timber on 

barge.
5, 000 ft. (15

671 Unloading
cotton.

Transferring cotton from sailing 
vessel to dock.

Transferring cotton from steam
ship to dock.

10Ò bales

a One hundred boxes of 400 to 700 pounds each.

An examination of the detailed table shows that in each of the fore
going units the greater portion of the work was done by hand. In 
unit 664, in the operation in which the boxes were hoisted from the dock 
and lowered into the hold of the ship with the aid of the steam hoisting 
apparatus, the work was accomplished in 4 hours and 40 minutes as 
against 23 hours and 20 minutes by the use of the skids, ropes, hooks, 
and trucks under the hand method. All the other operations were per
formed by hand in both cases, and with the exception of the work of 
conveying the boxes to place of stowage after they had been lowered 
into the hold of the ship, the operations in the machine unit show a 
reduction in time as compared with the primitive methods. Taking 
the unit as a whole, the work was accomplished in 33 hours and 30 
minutes under the machine as against 48 hours and 20 minutes under 
the hand method.

While the work of handling heavy yellow pine timber is necessarily 
slow, still the data relating to this branch of industry show that the 
introduction of steam hoisting machinery has tended to reduce the time 
considerably. As will be seen in unit 668, operations 1 and 2, the work 
of transferring the timber to the barge was accomplished in 1 hour with 
the aid of the steam derrick as against 3 hours by the use of hand 
trucks, while for the entire work of loading the 5,000 feet of timber it 
required 2 hours under the machine as against 8 hours, or four times 
as long, under the hand method.

In unit 671 it appears that in the work of unloading cotton from 
steamships there is but one operation in which steam power is employed. 
Under the hand method, by the use of ropes and skids, the cotton was 
conveyed to the discharging deck in 15 hours, while under the modern 
method, with the aid of the steam hoisting apparatus, this work was 
performed in 2 hours and 15 minutes. Taking the remaining opera
tions—1, 4, 5, 6, and 7—which are common to both methods, it is seen 
that by far the greatest efficiency was attained under the modern 
method, it requiring more than 70 hours longer in the hand than in 
the machine unit, while for the entire work of unloading 100 bales of 
cotton from the vessel or steamship to the dock it required a total 
of 37 hours and 45 minutes under the modern as against 120 hours 
under the primitive method.

Digitized for FRASER 
https://fraser.stlouisfed.org 
Federal Reserve Bank of St. Louis



CHAPTER I.---- INTRODUCTION AND ANALYSIS. 421

The descriptions of the units in the third class are as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit 
n um
bel1.

Name.
Description.

Quantity.
Hand. Machine.

665 Loading Transferring wheat from stor- Transferring wheat from stor- 1, 000 bushels
grain. age bins to steamship. age elevators to steamship.

070 Unloading Transferring coal from canal Transferring coal from canal 100 tons
coal. boat to bins 400 feet distant. boat to bins 400 feet distant.

672 Unloading Transferring wheat from canal Transferring wheat from canal 1, OOObushels
grain. boat to storage bins. boat to storage bins.

Probably the most interesting comparison in this group is between 
the units for loading and unloading grain. An examination of the 
detailed table shows that as between the hand and machine units 
entirely different methods were employed. Taking the unit for loading 
grain, GG5, operations 1 and 2, it is seen that the work of conveying 
the grain from storage bins to the elevator, and from the elevator to 
the scales by means of the chute, endless belt, and elevator, was 
accomplished in 48 minutes as against G hours by the use of the shovels 
and bags under the hand method. The next important operation is 
that of conveying the grain from the scales to its place of stowage in 
the hold of the ship. In the hand unit, by the use of trucks, this work 
was performed iu 25 hours, while under the machine method, by means 
of gravity chutes and scoops, the grain was conveyed to the hold and 
trimmed in G hours and 36 minutes. The time for the two other oper
ations common to both methods, weighing the grain and overseeing, is 
largely in favor of the modern method, only 44 minutes being required 
as against 6 hours in the hand unit, while for the entire work of trans
ferring 1,000 bushels of grain from storage bins or elevators to the 
steamship it required 8 hours and 56 minutes under the machine as 
against 37 hours, or more than four times as long, under the hand 
method.

In the work of unloading grain a comparison of operation 2, unit 672, 
shows that in the machine unit the grain was conveyed from the hold 
of the boat to the hopper scales by means of an elevator in 15 minutes, 
while under the primitive method by the use of the shovel, measure, 
and bags it required 10 hours, or forty times as long, to bring the work 
up to a corresponding stage. In the machine unit, after the grain was 
weighed it was conveyed by the elevator to the receiving bin^ from 
which, by means of the endless belt and chutes, it was conveyed to the 
storage bin, both operations combined requiring 30 minutes, while 
under the hand method the bags of grain were taken from the scales 
and conveyed to the storage bins and emptied in 10 hours. Taking 
the unit as a whole, the work of transferring 1,000 bushels of grain 
from the canal boat to storage bins was accomplished in 5 hours by 
machines as against 33 hours and 20 minutes under the hand method.

The data contained in unit 670 have reference to the very primitive
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422 REPORT OF THE COMMISSIONER OF LABOR.

method as against the use of the most modern appliances for unloading 
and conveying 100 tons of coal from a canal boat to storage bins 400 
feet distant. A  glance at that part of the detailed table which relates 
to this unit shows that the methods by which this work was accom
plished have undergone a complete change. Under the primitive 
method the coal was shoveled into baskets and carried to the dock, 
where it was dumped into wheelbarrows and conveyed to the coal bins, 
while under the modern method, with the aid of a coal elevator, which 
consists of an endless chain rigging, with iron scoop cups attached, and 
constructed so as to be lowered into the hold of the boat, the coal was 
fed into the cups and elevated to a receiving bin, where automatic cars 
were stationed to receive and convey it to the storage bins. A  compar
ison of the efficiency of the elevator and automatic cars with the oper
ations required to accomplish the same results in the hand unit shows 
that in both cases it required twenty-four times as long in the hand 
unit as in the machine unit, while for the entire work it required only 
10 hours under the modern as against 120 hours under the primitive 
method—a ratio of 12 to 1 in favor of the modern method.

The single unit referring to road repairing is described as follows:
ARTICLE PRODUCED OR WORK ACCOMPLISHED.

Unit
num
ber.

Name.
Description.

Quantity.
Hand. Machine.

669 Repairing roads. Repairing dirt road...................... Repairing dirt road...................... 1 mile

As in the case of the steam shovel, which is used principally by the 
great railroads of the country in constructing and repairing their road
bed, the number of persons that have been displaced by the introduction 
of road machinery is not easily established. In the case at hand the 
data collected by the Department show that by the method in vogue in 
1850 the time required for rounding up and leveling 1 mile of dirt road 
was equivalent to the labor of one man with the pick, shovel, and rake 
working SCO hours, while at the present time, with the aid of the 
modern road machine drawn by horses the same amount of work can be 
accomplished in the remarkably short time of 20 hours, not including 
the time for horses, or in the ratio of 40 to 1 in favor of the modern 
method.

In all of the 9 units just covered it is quite clear that hand labor still 
continues to be very largely employed. It is a noticeable fact also that 
in almost all the machine units where the work was performed by hand 
there is evidence of a marked increase in efficiency over corresponding 
operations in the hand units. So far as the general efficiency of the 
work is concerned it is admitted that the results accomplished by 
the various machine methods are much more satisfactory. From the 
nature of the wrork itself it is obvious that about the only thing to be 
gained by the introduction of machinery is the saving in time, which
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 423
is usually followed by a reduction in labor cost, and this evidently lias 
been accomplished.

The following table shows the comparative time worked and labor 
cost of transporting passengers, freight, and mail and express matter 
by the primitive method under which the stagecoach, freight wagon, 
etc., were used as a conveyance, and by the more modern method under 
which the railway train was used. Inasmuch as this portion of the data 
relating to transportation is not taken up in the general table, it is 
thought best to present first the data as originally secured, showing for 
each of the two methods the number of persons and animals employed 
in the work, the actual size of the unit, the distance it was transported, 
and the actual amount of time consumed as well as the amount paid for 
the labor employed.

TRANSPORTATION OF PASSENGERS, FREIGHT, AND M AIL AND EXPRESS M AT
T E R -A C T U A L  CONDITION.

PRIMITIVE METHOD.

Unit. Employees at work on the unit.

Unit
num
ber. Name. Size.

Distance
carried
(miles).

Num
ber.

Time worked. Pay of labor.
Labor
cost.Hours. Min

utes. Rate. Per—

12 passengers. 134 1 $0.15 $0. 4500
62 6 .1 0 Hour . 6000

674 Passengers.................. 10 passengers. 16 1 4 1.50 Day . 7500
62 8 .75 Day . 7500

675 Freight........................ 2,000 pounds.. 3 1 1 30.00 .1 5 Hour .2250
62 3 .10 Hour .3000

676 2,000 pounds.. 16 1 8 . 15 1. 2000
62 16 .15 Hour 2.4000

677 Express........................ 500 pounds---- 16 1 2 1.50 Day .3750
62 4 .75 Day .3750

678 Mail ______ 134 1 «30. 00 . 15 .0750
62 1 .10 Hour .1000

MODERN METHOD.

673 Passengers................... 300 passengers 91 3,242 172 30.00 V) (c) $39.0900
674 Passengers.................. 208 passengers 440 7, 594 830 21.00 (c) (c) 201.8900
675 Freight...................... 1,200 tons....... 150 5,342 436 40. 00 (0 (c) 87. 3500
676 91 3,543 226 26.00 (c) (c) 47.7100
677 Express........................ 25,000 pounds . 91 3,268 100 51.00 (c) (C) 19.98906 25 80 $1.50 Day 12.0000

- 678 Mail............................... 251 pouches... 91 3,250 20 37.50 (c) ( O 5.704568 12 2. 00 Day 3.0000

a Units 673 and 678 under the primitive method were carried in connection with each other. The 
time necessary to make the trip was 3 hours and 30 minutes, and the time shown under “ time 
worked,” and consequently the labor cost, is the proportion of the total time believed to be properly 
chargeable to the respective units.6 Horses. The data on this line are for the horses used in this work, 

c Rates of wages vary.

In order that comparisons may readily be made, the data shown in the 
preceding table have been conformed to a uniform basis in the table 
following, showing the time worked and labor cost required to trans
port a certain number or quantity o f each unit a distance of 10 miles. 
This table, unlike the preceding one, is not actual, but theoretical.
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TRANSPORTATION OP PASSENGERS, FREIGHT, AND M AIL AND EXPRESS M AT
TER-TH EORETICAL CONDITION.

PRIMITIVE METHOD.

Unit. Employees at work on the unit.

Unit
mini- Distance Num

ber.

Time worked. Pay of labor.
Labor
cost.ber. Name. Size. carried

(miles). Hours. Min
utes. Rate. Per—

673 10 passengers. 

10 passengers-

10 1 1 51.11 $0.15 Hour $0. 2778

G74 10
a  2 

1
3
2

42. 22 
30. 00

.10
1.50

Hour
Day

.3704

.4688
a  2 

1
5 . 75 Day 

H our
.4688

675 10 5 .15 .7500
10 . 10 1.0000

676 10 1 5 .15 Hour .7500
10 . 15 1. 5000

677 1,000 pounds .. 10 1 2 30.00 1. 50 Day .4688
5 Day

Hour
.4688

678 Mail............................... 10 pouches----- 10 1 3 42.22 .15 .5556
a  2 7 24. 44 .10 Hour .7407

MODERN METHOD.

673 Passengers................... 10 passengers. 10 3,242 37.91 (6) (6) $0.1432
674 Passengers.................. 10 passengers. 10 7, 594 54. 44 (5) (b) .2206
675
676
677

10 5, 342 1. 46 (b) (b) .004910 3, 543 2.13 (à) (b) .0075
Express............ ........... 1,000 pounds .. 10 3; 268 

a 25
26.60 21.10 (b)

$1.50
(6)

Day
. 0879 
.0528

678 M ail.............................. 10 pouches----- 10 3, 250 
a 8

5. 42 
3.15

(b)2.00 (b) 
Day

.0250

.0131

a Horses. The data on this line are for the horses used in this work. 
b Rates of wages vary.

The difficulty of securing accurate information as to the cost of trans
portation by railway trains can readily be seen. This is due to a variety 
of causes, among which may be mentioned the widely different kinds of 
commodities carried by railways and the large number and varying 
sizes of the trains operated, the expenses of which are not kept separate. 
Certain conditions peculiar to this industry must also be considered in 
connection with the subject. In practical operations, the vehicles used 
are seldom required to carry their full capacity. They are usually run 
on schedule time, and carry a large or a small load according to the 
requirements of the service, and perhaps many times the number of 
passengers or quantity of commodities actually carried could be trans
ported with but little additional expense. In the table on page 423, 
however, only the number or quantity actually carried has been con
sidered. It is thus seen that many facts, in addition to those appearing 
in the table, must be borne in mind in the use of the same, and, while 
the statements shown therein are lacking in many respects, it is thought 
the presentation may be of some value.

The methods used in conforming the various units here shown to a 
uniform basis for the purpose of comparison are the same as were applied 
to the various units included in the general table. In calculating the 
cost in these units under the modern method, the total labor cost of 
operating the railroad for a given period was ascertained. This amount
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CHAPTER I.---- INTRODUCTION AND ANALYSIS. 425

was then divided by the total number of trains run during that period, 
the result being considered a fair estimate of the cost of running a 
single train. Then such a part of the cost per train was accepted as 
chargeable to the particular unit as the unit ifselt was a part of the 
capacity of the train. The total expense of operating the railway not 
only includes the train labor but all labor expended in administration, 
maintenance, repairs, etc. Under the primitive method, however, only 
the labor necessary to operate the vehicle employed is shown. It is 
apparent that a much closer estimate as to cost is desirable, but, as has 
already been said, the difficulties encountered rendered this impossible 
to obtain.

In unit 673, which, for the purpose of securing a uniform basis for 
Comparison, has been made to represent the transportation ot 10 pas
sengers 10 miles under each method, it is seen that by means of the 
coach a total of 1 hour and 51.11 minutes were chargeable against 
this work, while by the railway train the time was but 37.91 minutes, 
or about one third of that required under the primitive method. To 
still further accentuate this difference in time worked it is shown that 
a total of 3 hours and 42.22 minutes of the labor of horses were 
required under the primitive method. In unit 674 the time under the 
primitive method was 2 hours and 30 minutes as against 54.44 minutes 
under the modern, the ratio between the two methods being practically 
the same as in the preceding unit. Five hours’ work in addition were 
required of the horses engaged in drawing the coach under the primi
tive method.

In units 675 and 676, representing in each instance the transporta
tion of 1 ton of freight a distance of 10 miles, the two-horse freight 
wagon under the primitive method is compared with the modern 
freight train. In each of these units the time chargeable against the 
unit under the primitive was 5 hours required of the employee in 
charge of the wagon and team and a total of 10 hours required of the 
horses as against 1.46 minutes in unit 675 and 2.13 minutes in unit 676 
under the modern method. Omitting from consideration the time 
required of the animals drawing the wagons under the primitive 
method, it is seen that more than two hundred times as long were 
required under the primitive method in unit 675 as under the modern, 
while in unit 676 about one hundred and forty times as long were 
required.

Unit 677 represents the transportation of 1,000 pounds of express 
matter 10 miles by stagecoach under the primitive method as against 
the railway and delivery wagons under the modern. Omitting from 
consideration the labor of animals required in this work, it is seen from 
the table that 2 hours and 30 minutes were chargeable against the 
employees under the primitive method while but 26.60 minutes, or 
about one-sixth as long, were so chargeable under the modern.

In the transportation of 10 pouches of mail 10 miles, as shown in unit
7405 Yol. 1-------28
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678, the same means were used as in the preceding unit, 3 hours and 
42.22 minutes being chargeable against the employees under the primi
tive as against 5.42 minutes, or about one-fortieth as long, under the 
modern method. In connection with the information relating to trans
portation secured by the Department, as shown in the table on page 423, 
some further data relative to the transportation of mail matter were 
secured in which the pneumatic tube was used as the means of convey
ance. No reliable data, however, could be secured as to the practical 
operation of the pneumatic tube working at its full capacity, although 
it was stated that the one referred to had a capacity of carrying 200 
letters a distance of one-half mile every 10 seconds, or 864,000 letters 
per day of 12 hours. The labor of three men was required to operate 
the tube. In this connection the speed with which this matter is 
delivered should be considered, and this is true also of the modern 
method generally, whether used in transporting passengers, freight, or 
express and mail matter.

O
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