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BULLETIN OF THE
U. S. BUREAU OF LABOR STATISTICS

NO. 339 WASHINGTON JUNE, 1923
STATISTICS OF INDUSTRIAL ACCIDENTS IN THE UNITED STATES.
INTRODUCTION.

The United States Bureau of Labor Statistics has issued two bulle-
tins attempting to bring together accident statistics on a national
scale. These bulletins, prepared by Dr. Frederick L. Hoffman, were
issued in 1908 and 1914.1

In the introduction to the later bulletin (Bulletin No. 157) Doctor
Hoffman says: “At the present time there are no entirely complete
and trustworthy industrial accident statistics for even a single im-

ortant industry in the United States. The most reliable data are

or the iron and steel industry, mining, and the railways.” As will
appear further on, it is still the case that the three industrial groups
mentioned are the only ones whose statistics are being assembled
with reasonable accuracy and completeness on a national scale. This
is due to the fact that three Federal agencies, namely, the Interstate
Commerce Commission, the Bureau of Mines, and the Bureau of Labor
Statistics, have undertaken the task of collecting thefacts and putting
them in form for use.

During the period for which these agencies have assembled these
data the whole vast system of workmen’s compensation laws has
grown up, with the result that a large majority of tfll)e States have come
to have a new interest in the preparation and use of accident sta-
tistics.

It would seem to be reasonable to expect that the published results
of this statistical activity on the part of the States could be brought
together in such a fashion as to give a national view of the whole in-
dustrial field. The present bulletin attempts, among other things, to
do this. It will, however, be necessary, unfortunately, to point out
the serious shortcomings which render this huge mass of data less
useful than it should be.

Two things ought to be done regarding industrial accidents: (1)
They shoultf be prevented; (2) such as can not be prevented should
be adequately compensated. When the idea of compensation for in-
dustrial accidents entered the field of legislation less than 15 years ago
there was already in existence machinery intended to take care of tﬁe
matter of accident prevention. The factory inspection organizations
in the various States had, during their period of existence, relied for

1U S Bureau of Labor Statistics Bul. No 78: Industrial accidents; Bul No. 157: Industrial acci-
dent statistics.
1
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2 STATISTICS OF INDUSTRIAL ACCIDENTS.

results upon the orders which they issued and the prosecutions which
they instituted. -Few statistics were gathered, and such as were
compiled were of doubtful utility from the accident prevention stand-
oint.

P In some States the compensation law consolidated the factory in-
spection with the administration of compensation in an industrial
commission. In others the two functions were kept independent.
It is impossible to administer a compensation law without securing
large amounts of statistical information. Consequently the reports
required from industrialists were expanded to include the items needed
for compensation purposes, but as the commissioners in practically
every State were soon engulfed in the multiplied details of compen-
sation administration, and the problems of accident prevention were
considered as belonging to factory inspection, not much has been done
in the statistical study of accident prevention.

There are five things which must be known regarding groups of
accidents if their study is to be of the greatest service in accident pre-
vention. These are (1) the number of accidents occurring; (2) the
industries in which they occur; (3) the causes of the accidents; (4) the
amount of exposure to hazard; (5) the severity of the accidents.

It will be . well to consider with some care why these five items
should be regarded as essential to any effective use of accident sta-
tistics for purposes of accident prevention.

(1) Number of accidents.—That the number of accidents should be
recorded is obvious. The difficulty is that the States do not limit
what shall be regarded as an accident in the same way. Reference
to Table 2 will show that some States require reports of ‘‘ tabulata-
ble”’? accidents. Some exclude those causing disability of one day
or less, some those causing disability of two days or less, and some
those causing disability of two weeks and less. This lack of uni-
formity regarding what shall be recorded greatly impairs the value
of the record as an index of the precise conditions. It is not a matter
of great concern to one attempting to formulate national statistics
from these State records as to Lust what the definition shall be, but it
is of great importance that it shall be universally adopted.

(2) Industrial classification.—It is evident that the gross total
of accidents occurring 1n a State with varied industries leads nowhere.
It is only when the matter is traced back to the industrial conditions
under which the accidents occur that a beginning is made toward a
knowledge of the proper remedial measures a.ng their application.
It is only necessary to consider Table 2 to see that it offers no sug-

estion whatever 1n the way of a program of prevention. When,
ﬁowever, as in Tables 3 to 27, the accidents in the various industries
are separated, some hint is offered regarding the points where acci-
dent prevention effort is needed. 4

(3) Causes of accidents.—While an industrial classification gives
some indication as to where efforts for prevention may be usefully
applied, it does not in the least helﬁ) in determining what the effort
shall be. To gain some notion of what to do in the premises a classi-
fication by accident causes is needed. The number of States which
have made some efforts at cause classification, as shown by Table 28,
is evidence that there is some appreciation of its importance.

3 A tabulatable wcldentd as defined by the International Association of Industrial Accident Boards and

Commissions, is “an accident causing dea 'manent disability, or temporary disability beyond th
dayottuminwhichthewcidentowugned}’h'w v v et ®
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INTRODUCTION., 8

(4) Ezxposure to hagard.—The importance of knowing the exposure
to hazard in connection with accidents is perhaps appreciated, but the
difficulties of securing this information have thus far prevented
attempts to secure the facts except in a few of the smaller States, such
as Nevada and Oregon.

When it is observed that in Pennsylvania in a ﬁ]riod of 6 years
there have been 300,524 accidents in coal mining, while in the metals
and metal products industry there have been 343,163 accidents, it
becomes evident that the question regarding the relative hazard of
these two industrial groups is still unanswered. The larger number
in the metals and metal products industry may be only the natural
result of a larger number employed rather than due to greater hazard.
It is necessary to know how many employees were in each industrial
groulp and something regarding the length of time during which these
employees were subject to the dangers of their calling. ithout this
base to which to relate the number of accidents in both the industrial
and the cause classification, the place most needing the application of
accident prevention measures is not disclosed.

In this bulletin both accident frequency and severity rates are
computed on the basis of 1,000 hours’ exposure (or man hours
worked), the base recommended by the committee of the Interna-
tional Association of Industrial Accident Boards and Commissions.
Frequency rates are in most cases expressed in rates per thousand
thous and (1,000,000) hours’ exposure of the working force, while
sevel ity rates are expressed as days lost per thousand hours’ exEosure
of the working force. Rates for t}t’]e full-year worker (a hypothetical
worker, supposed to work 10 hours a day for 300 days in the year),
may be obtained by multiplying the rates given by 3.

(5) Severity c}f accident.—Information as to the amount of disa-
bility resulting from an accident is necessary because of the diversity
of industry. Some industries naturally have a high proportion of
severe injuries and others of minor injuries. Comparison of industries
on the basis of frequency of accidents alone may give very misleading
indications. In fact, high accident frequency rates are rather apt
to go with low severity rates, and this fact should be made evident
by the manner of statistical presentation. It may be said that the
matter of severity can be studied fairly well for a given State by
means of compensation costs, but the varying benefits and the other
differences from State to State make nearly impossible a combination
of the data in form which will be trustworthy.

In the absence of one or more of these elements of an adequate
statistical study of accident prevention, the accident records from the
States shown hereafter are f:ass important than they would be if that
information was available, They constitute, however, the most ex-
tensive compilation thus far made from the published reports of the
States and as such have interest and value.

In Table 1 is shown the nature of the information which was
obtainable from each of the several States and the source of the data
appearing in this bulletin. For 42 States information was obtainable
concerning fatal and nonfatal accidents; for 22 States a classification
of accidents by industries; for 18 States a classification by cause of
injury; for 12 States a classification by nature of injury; for 11 States
a classification by location of injury; for 2 States the amount of
exposure; and for 3 States the severity of accidents.
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4

STATISTICS OF INDUSTRIAL ACCIDENTS,

TABLE 1,—NATURE OF INFORMATION A8 TO ACCIDENTS IN 1920 SECURED FROM THE
SEVERAL STATES.

Statesreporting accidents by—
Cause | Nature Sever-
Num- Izttdus- of of |tion of lzuxg)- ity Seurce of information.
Y- |injury. |injury. |injury. - | rates
(42) (22) (18) (12) @an) 2) @)
Ala....]eeeeceses PR PP R, P PO, .++-s...| Response to special request,

. Report of State Mine i.gspector for 1920, p. 63.
Ark.... Rgg(l)orf 2%1 Bu;oeau of Labor and Statistics for
Calif...| Calif...] Calif..| Calif..{ Calif. .|........|........ R?poit%%'fpindﬁsm1 Accident Commission

or . 69.
Colo....l.cenueens PO PN A (s PN P Repolrlt’;’ of%ndustrial Commission for 1921,

Oreg...

Pa.....

R.1I....
8. Dak.
Tenn...

AW
Wyo...

.| Response

Rgs'%mie to special request.
0.

Do.
.| Report of Industrial Accident Board for 1920,

p. 35et seq.

Report of Industrial Commission for 1920,
p. 14 et seq.

Re}t)ort of Industrial Board for 1919-20, p. 4

et seq.
Respoegse to special request.
Report of Court of Industrial Relations for

1920, p. 34,

Report of Workmen’s Compensation Board
for 1919-20, p. 17 et seq.

Response to ?eeial request.

R?poigzgi Iu1 5ustrial ccident Commission
or 1920, p. 15.

Report of Industrial Accident Board for

1920-21, g) 49.

special request.

Report of Department of Labor and Indus-
tries for 1919-1920 R 26 ot seg.

Report of Industrial Accident Board for 1020,
p. 232 et s0q.

Response to s re&l)xest.

Repozrzt of Industrial Commission for 1920,

p. 22.
Response to special request.

Rﬁ»gﬂz of Depattmenet‘:lof Labor for 1920, p.

et seq.

Report ofagtata Mine Inspector for 1920.
Response to s%gial request.

Report of Workmen'’s Compensation Bureau

for 1920-21 g 9.

Ohio General Statutes, 1921, p. 208.
Report of Industrial Comngsslon for 1921,

. 16,
. Rgport of Industrial Accident Commission

for 1920, E 6.

Advance sheets of tables for 1920; Monthly
Bulletin of Department of Labor and
Industries, November, 1922, p. 35.

Response to special request.,

Report of Industrial Commission for 1920.

Report of Bureau of Workshop and Factory
Inspection for 1921, p. 95 et seq.

Response to special request.

Report of Industrial Commission for 1920.

.| Response to special request.

Rﬁ%t 0149 Commissioner of Industries for
Repor't%f D'e'i)a.ttment of Labor and Indus-
tries for 1921-22.

Response to special request.
‘Wisconsin Safety Review, October, 1921, p. 14,

-} Report of Workmen’s Compensation Depart

ment for 1920, p. 32.

1 Mines only.
STATE ACCIDENT RECORDS FOR 1917 TO 1921,

In Table 2 are shown the number of fatal and nonfatal accidents
from 1917 to 1921 recorded by the various States and by the United
States Employees’ Compensation Commission.
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TABLE 2.-NUMBER OF FATAL AND NONFATAL ACCIDENTS AS REPORTED BY THE SEVERAL STATES, 1917 TO 1921

1917 1918 1919 1920 1921

State. Scope of data.
Fatal. | Nonfatal. | Fatal. | Nonfatal. | Fatal. | Nonfatal. | Fatal. | Nonfatal. (Fatal.| Nonfatal.

Alsbama........... 108; 31 110 36|.cncocac]oarecnancan 135 7,144 115 5,500| Only fatal and serious accidents in coal mines reported prior

to Jan. 1, 1920, when compensation law went into effect.

. Calendar year.
Arizonal,........... 82 998 3 1,261 62 1,127 53 958 22 509| Compensation law makesno provision for reporting accidents.
. Fiscal year, ends Nov. 30.
ArKansaS....ceevees]eecncans cesosrancns 14 150 (%) O] 16/ 1,405, () @) NoF compensationact. Mineaccidentsrequired tobereported.
iscal year.

California 3. . ....... 626 58, 055 706 57,014 586 57,991 592, 69,813] 550 124,979 Accideng involving loss of time or medical aid reported by

all employers. Act compulsory. Calendar year.
Colorado. ....ec.u.. 300) 12, 480 202] 14,730 201 11,157 179 14,100, 151 13,753 Accidents reported by employers under the act. Act elec-
tive. Fiscal Xear, ends Nov. 30.

Connecticut....oeejeeeaaees 146,935 .. .0naae 443,1881........ 142,513} ....... 438, 764 96| 22, 800! Accigen{;i of l1 %y's disability reported by employers under
act. w elective.

Delaware. .......... ® @) 41 6,107 34 4,853 36 2,611 18] 3,882 Accidents reported by employers under act. Law elective.

. Calendar year.

Florida...cveeeencefoiiiiiforienniniifonannes [OOSR R AP MY P O P No provision for reporting accidents. .

[e1100 141 T FRIPRIPN IR MR R RV RS ceneanealaresacasliacancannaa 82| 11,696/ No provision for reporting accidents until passage of work-
men’s compensation law, which became effective in 1921,

Idaho.............. 121 1854 5 64| 53,785 51 3,836 83 5,367 63 4,564] Accidents of more than 1 day’s disability. 1919 figures are

T closed cases only. Fiscal yesar, ends Oct. 30.
Illinois. .. ceeeuen... 492) 36, 268| 629 37,618 535 37,754 597 49,088 498 43,024| Accidents of more than 1 week’s disability. Law compulsory
as to extrahazardous occupations enumerated. Calendar

) year.
Indiana............ 305 42,148 373, 37,147 268| 34,964 201 42,703 263 34,133| Accidents of more than 1 day’s disability reported by em-
ployers under act. Law compulsory as to mines, elective
as to other employments. Fiscal year, ends Sept. 30.
Towa..oaeeaaann.nl. 159 24, 520 187] 15,420 181 10, 926 154 14,283 113 14, 839| 1917 figures supposed to include all accidents reported by em-
gloyers under act. 1918 and 1919 accidents of more than 1
ay’s disability reported by employers under act. Law

elective. Fiscal year, ends June 30.
Kansas...... ceveann 83 8,371 93| 6,342 104 6,322 118 6, 891 71 6,240{ Accidents of more than 1 day’s disability reported by em-
ployers under act. Law elective,
Kentucky....eeuofoieennn. $12, 665 96| 13, 557 118 13, 810, 493 15,662] 122 16, 687 Accidents of more than 1 day’s disability reported by em-
. ployers underact. Law elective. Fiscal year, ends June 30.
1 Mines only.
2 Not reported.

3 Figures for nonfatal cases in California, 1917 to 1920, are for tabulatable accidents, while for 1921 they include all accidents reported.
4Includes fatal accidents, the number of which is not reported.

s Covers 10 months only. :

¢ Includes fatal accidents, the number of which is not reported. Covers claims filed for 11 months only.
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v TaBLE 2,~NUMBER OF FATAL AND NONFATAL ACCIDENTS A8 REPORTED BY THE S8EVERAL STATES, 1917 TO 1921—Concluded.

19017

1918

1019

1920

1921

Fatal.

Nonfatal,

Fatal. | Nonfatal.

Nonfatal.

Fatal. | Nonfatal.

Nonfatal.

Scope of data.

New Hampshire....

New Jersey...ce....

New Mexico........

New York..........
Nortl: Carolina. ....
North Dakota......
Ohio...c.euu........
Oklahoma...... aeeee

@

€131

1819

14,738
37,309

12,382

eevescerece

71 7 980;

& 16,557
2163
438

251 29,716

7876

18, 666

37,003

71 ®

...... cessvencas

60| 15,463

130]

12,778
36,896

53,017
4 100 176

29,204

Accidents of more than 2 weeks’ disability in establishments
where women and children are employed. Compensation
law carries no provision for reporting accidents. "Calendar

during year reported by employers under

act. Law elective, Calen

Accidents eeuslng rted by emplo under
act. Law com year, ends Oct

Tabulatable aeci e.nts Fiscal year, ends Jung

Aocigents reported by all employers. Law electlve Cal-

year.
'l‘ebuhteble accidentsreported by employers underact. Law
elective. Fiscal year, en: J
No provision for reportingN
No statlstlcs published. one received in response to letter
inquiry Compensation law nullified by popular refer-

endum in 1920.
Tabulatableaccidentsreported by employers underact. Law
A elegtwt% Fiscal ealtﬁli ell:xds June edicalaid
ccidents causing OF T uirmgm reported
by employers under act. v st?'q elective. Calendar year.
Tabulatable accidentsreported by employers underact. Law
elective. Fiscal year, ends June 30.
Accidents resulting in 2 weeks’ disability or more reported b,
imploa{ers under act. Law elective. Fiscal year, en

Acci%gents of more than 2 weeks’ disability. Law elective.
C on has requested that all tabulatable accidents be
ed, which ?robebly accounts for increase in 1918.
F 1 year, ends
Only mine accidents reported. Com; tion act in effect
since June, 1917, but no provision for reporting accidents
cept to mine inspector. Fiscal year, ends Oct. 31.
'l‘abulstsbleaecidentsreported by empl ers underact. Law
compulsory. year, ends June
Law prmde‘seeﬁ)r reporting of mine sccidents only. No
report has
Accidents not reported untll July 1, 1919, when oompensstion
law went into effec
Number of claims ﬁled Total figure not tabulated. Fiscal
year, ends June 30.
Accidents causing disability reported by employers under act.
Law compulsory. Fiscal year, ends Aug

*SLNTAIDOV IVIHLSAANI 0 SOILSLLVIS
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Oregon....cecueceees 90, 12, 044 103 12,638 147, 14, 333 144 13,275 138, 20,318| Tabulatable accidents. Law elective. Figures for 1918 are
. closed cases only. Fiscal year, ends June 30.
Pennsylvania.......| 3,072 224,808] 3,403 181,441 2,569 149,975 2,528 172,451] 1,924] 138,273} Accidents of more than 2 days’ disability reported by em-
ployers under act. Law elective. Calendar year.
Rhode Island...... . 27 3,053 49 3,133 28 2, 666 28] 2,951 24 2,952 Industrial commission has issued no report.” Data cover
factories only. Calendar year,
South Carolina..... PPN N O T L [ veeeeuanans e No provision for accident reporting.
South Dakota...... 17 ! 204 1,750 23 2, 228 21 2, 230 23 2,701] Accidents reported by employers under act. Law elective,
Fiscal year, ends June 30.
Tennessee.......... 26/ 1,465 49 1,613 30| 1,190 109] 17, 455| 96 17,093| Accidents causing injury and death reported to factory
5 . inspector. 1919 figures estimated. Calendar year.
TeXBS...urreenrroanlronannns evecmnvanal 223 52,502...cccecclerernccncen 400 65,600: 308 94, 564| Accidents of more than 1 day’s disability reported by em-
glloyers under act, Law elective. Fi year, ends Aug.
Utah..eeeeeeevene..| () ® 90/ 11,782 73| 8,816 99 10,084 94 5,612 Accidents causing disability or requiring medical aid reported
by employers under act. Law com'sulsory i year,
ends June 30. Noreports Prior to July 1, 1918,
Vermont......c.... 32 ® 7,160 28] 8, 258 32 8,043 27 6,331) Accidents of more than 1 day’s disability or requiring medical
. aid reported by employers under the act. Law elective
Fiscal year, ends June 30.
Virginia........... . 163 1512 141 t 846, 144 10, 776, 172 12,151] 133 11 §,347( 1919 figures represent accidents of more than 1 day’s dis-
ability reported by employers under act (law elective) for
9 months’ period endin%Sept. 30.
Washington........ 320 22,156/ 414 26, 892 368 21, 905 369! 25,924 287 20, 016 Accidents causing disability reported by employers under
) the act. Law compulsory. scal year, ends Sept. 30.
West Virginia...... 488| 22,903 547 23,8321 . (3 (4] 3) (3) 429 20,398 Aelgiidents report%d t}y emggoyers under theact. Law elective.
year, ends June 30.
‘Wisconsin.......... 219 20, 341 163| 19, 198| 244 18, 204 171 18,270 181 18,806| Accidents of "more than 7 days’ disability _required to be
reported. Law elective, Statistics of fatalities are number
of claims for compensation. Fiscal year, ends June 39.
Wyoming....... ees 1337 1726 24 571 36 605 43 776! 51 2,042! Claims allowed. Calendar year.
United States Com- 227} 1415, 849 438, 23, 680| 499) 25,171 427 19,653 324 18,066| Calendar year.
pensation Com-
mission.
Total.........[1511,33816 1 363, 08( | 7 12, 531118 1, 545, 78717 10, 80618 1, 365, 520(17 11,062'18 1,636, 837 9,394 1,382,871
1 Mines only.
2 Not reported.
1 Figures for New Orleans Parish.
8 Number of claims filed.
9 Estimated.
10 Covers 8 months only.
11 Cases less than 8 days’ disability not reported
12 Records destroyed by fire.
13 Covers 15 months.
14 Includes cases reported from Sept. 7, 1916, to Dec. 31, 1916,
18 Fatal cases in Connecticut and Kentucky are included under nonfatal eases, not being r:&%rbed soparately.
16 Includes fatal accidents in C cticut and Kentucky, the number of which is not repol .

y
17 Fatal cases in Connecticut are included under honfatal
18 Includes fatal ¢ases in Connecticut, the number of which is not reported.
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8 STATISTICS OF INDUSTRIAL ACCID&N'I"3,

The notes in the above table on the scope of the data indicate th
fact, to which reference has already been made, that the same rule
are not in force in each jurisdiction. It should also be remarked tha
most of the States exclude from the operation of the workmen’
compensation act agricultural labor and domestic service, and a larg.
proFortion of them do not include steam railways. This latte
exclusion is of less importance in view of the fact that the steam
rallways are under the jurisdiction of the Interstate Commerce
Commuission, which gathers detailed information regarding accidents
in connection with their operation.

While the number of nonfatal accidents is for the reason mentioned
considerably short of what it would be if all the States recorded all
“tabulatable” accidents, the record of fatalities is more complete
or at least more uniform from State to State. It is therefore safer
to base such conclusions as may be offered on fatalities rather than
on the nonfatal accidents. ‘

Of the years included in the table the year with the highest number
of fatalities is 1918, with 12,531 recorded deaths. It is probable that
this represents both greater hazard and intensified industrial activity,
as simply a greater number working will, if the hazard is not reduced,
give a greater number of casualties. It is known from other sources
that a larger number of people were engaged in industry during 1918
than in any other year and that this year represented the peak of
industrial activity in many respects. The rather steady decline in
number of deaths from 1918 onward certainly reflects the influences
of two factors, namely, a declining industrial activity and a renewal of
accident prevention effort which had been somewhat lessened by the
war.

When the individual States are considered, Pennsylvania has in
each year the highest fatality, New York having the next highest.
This, beyond question, is largely due to the extent of their industries
rather than to extraordinary%nazard. The fact that in 1921 Pennsyl-
vania had a larger fatality (1,924 deaths) than New York (1,170
deaths) is attributable to tﬂe reponderance in Pennsylvania of such
industries as mining and the basic processes of iron and steel. Ohio,
with 649 deaths and California, with 550 deaths, are next in order.
Ohio has extensive mining operations and is a great manufacturing
State. California also has mining on a large scale, which contributes
to its casualty list; it also includes accidents in its extensive agricul-
tural industry, which industry most States exclude. In West Vir-

inia, where mining is a very important industry, the number of
atalities (429) is considerable.

STATE ACCIDENT RECORDS FOR 1920.

Accident data for 1920 for individual States have been taken or
compiled from the State reports and are here presented in a series of
tables having a fairly uniform industrial classification, the classifica-
tion used being substantially that used in Massachusgtts and Penn-
sylvania. It is sufficiently detailed to give, if the exposure were
known, a very good idea of the relative hazards. If these groupings
were used by the different States, each group being amplified to the
extent desired by the particular State but presenting a total, it would
greatly simplify the task of bringing the data together for such a pur-
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AT4TE ACCIDENT RECORDS FOR 1920, 9

pose as the presentjcompilation. In some State reports the number
of accidents classified by industry is the number of compensation
claims filed or closed rather than the number of accidents reported.
As the record of fatalities is more uniform than that for other items,
as stated above, it will be made the basis of most of the comment.

ARKANSAS.

The notable item in Table 3, showing the fatal and nonfatal acci-
dents in Arkansas reported for 1920, is that the largest number of
deaths (11) was in the lumber and its remanufacture industry.
It is probable that agriculture was responsible for a considerable
numbef of deaths, but agriculture is not included under the compen-
sation law.

TaBLe 3.—NUMBER OF ACCIDENTS IN ARKANSAS, 1920, BY INDUSTRIES.

Number of accidents.

Industry. N
» on-
Fatal. | po% | Total.

Clay, glass, and St0D8. ....veeeeceirsianecsrnenecnseanseosseccnnersescosces[oecennnnss 3 3
: i Nt e s il 1 1%3 16230
.......... " 1163
................. 2 63 6
...... 13 13
6 é
i 12 13
......... 2 2
2 128 130
............................................................... 16| 1,404 1,420

CALIFORNIA.

Public service, which in California includes the railways, had in
that State the greatest number of fatalities in 1920 (122). Next
comes construction (63), then lumber (60), and mines (60), with
agriculture just behind (59).

TABLE 4~NUMBER OF ACCIDENTS IN CALIFORNIA, 1920, BY INDUSTRIES.

Accidents resulting in—
Total
Industry. Permsa- | Tempo- |accidents.
Death. |nent dis- | rary

ability. | ability.
5 125 ) 4,102

1 43 1,964 2,018

7 23 705 735
.......... 6 22

63 261 8,003 8,327

17 103 5,154 5,274
.......... 21 362

1 14 462 477

60 268 4,649 4,

in 287) 6,80 7,181

60 170 4,491 4,721

4 866

122 143 8,867 9,132

26 4| 4us 4

1 4 132

147 263 16,960 17,370

592 1,929} 67,884 | 70,405
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10 STATISTICS OF INDUSTRIAL ACCIDENTS,
IDAHO.

In Idaho the lumber industry, with 43 deaths, heads the list
of industries in fatalities, as shown in Table 5.

TaBLE 5.—_NUMBER OF ACCIDENTS IN IDAHO, YEAR ENDING OCTOBER 3t, 120,
BY INDUSTRIES.

Accidents resulting in—

Total
Industry. Perma- | Tempo- {accidents.

Death. | nent dis- | rary dis-
ability. | ability.

1 6 113 120
12 36 665 713
43 %] 1,458 1,502
13 381 1163 1,210

1 19 71 491
13 64 883 960
83 2551 4,748 5,08

1 Compensation claims allowed.

ILLINOIS.

Illinois is one of the States of large industrial importance with
extremely varied occupations. The mines had the. greatest number
of deaths in 1920 (171). The metals and metal products industr
came next with 86 deaths, while public service and construction eac
had 68. The small number reported for agriculture is due to the fact
that accidents are reported only for those agricultural employers who
elect to come under the compensation act.

TABLE 8.—NUMBER OF ACCIDENTS! IN ILLINOIS, 1920, BY INDUSTRIES.

Accidents resulting in—
Total

Industry. Perma- | Tempo- |accidents.

Death. |nent dis-| rary dis-

ability. | ability.
Agriculture. ... coieeiiiiiiiiiiiii ittt i iaiaeaanaaa 8 28 245 281
Chemicals..........ceuunn 25 155 1,144 1,324
Clay, glass, and stone. . 9 79 828 916
Clothing. . ............. 1 50 530 581
Construction. . 68 455 3,190 3,713
Food produets.. ... 29 316 2, 845 3,190

Leather and rubber 3 420
Lumber..... 24 379 1,579 1,982

Mercantile 5 895
Metals and m 86 2,085 11, 710 13, 881
Mines, coal............... . 171 3, 9, 398 13, 249
Mines (not coal) and quarries.. JO 12 41 384 7
gunicipa(llities ....... i eerreeteiaetneneaae 17 10 g(l)g gé

aper and paper products e 4
Pnlz)lting and pubfishing. . . feeeeeeerecceeasaaan 2 109 594 7

68 246 2,357 2,671

7 39 253
58 311 1,667 5,036
597 8,226 41,762 50, 585

1 Compensable accidents.
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STATE ACCIDENT RECORDS FOR 1920, 11

INDIANA,

It is not possible to separate the accidents reported in the Indiana
records into fatal and nonfatal accidents.” An extremely detailed clas-
sification of industry is used, from which it is difficult to reduce the
record to the simpler form used in this bulletin. In 1921 the metals
and metal products industry had the most serious casualty record,
¥vith }cloal mines second, public service third, and the lumber industry

ourth.

TABLE 7—NUMBER OF ACCIDENTS IN INDIANA, 1920 AND 1921, BY INDUSTRIES.

Year ending Year ending
September 30— September 30—
Industry. Industry.
1920 1921 1920 1921
Agriculture... 189 148 || Mines, coal................ 4,222 | 4,851
Chemicals. ... 156 91 || Mines (not coa 477
Clay, glass, and stone. . 1,614 1,253 || Municipal....... ceee 32 31
Clothing 196 || Paper products......... .. 682 589
. 3,056 || Printing................. . 248 175
. 2,112 |{ Public service. .| 4,843 4,248
....... . 54 427 || Textiles...... 154 136
. %, ;;3 Unclassified....ccoovvveieennnn.n. 2,973 | 3,156
653 VT 42,994 | 34,39
KANSAS.

The accident data for Kansas here shown cover two years, 1920
and 1921. Public service led in the number of fatalities with 57 and
24, respectively, mines following with 19 and 23. Agriculture, which
would doubtless be of much interest, is not represented.

TABLE 8.—NUMBER OF ACCIDENTS IN KANSAS, 1920 AND 1921, BY INDUSTRIES.

Accidents resulting in—

Total accidents.
Death. Permanent| Temporary

Industry. disability. | disability.
1620 | 1921 | 1920 | 1921 | 1920 1921 1920 1921
Clay, glass, and stone....cceeueeeiianaeenanns 1 1 3 1 99 82 103 84
Food products. ..... eereeaceeeaecen 5 5 25 1 964 908 994 924
B Y R P 1 18 3 29 28 47 32
Moetals and metal products................... 4 3 16 7 958 509 978 519
ines, coal..covnueuerniiiiaiiaancaaaaan 19 23 18 7 836 810 873 840
Mines (not coal) and quarries................ 28 U 6 1...... 227 57 235 57
Oil and gas..... 13 7 24 19| 1,205 | 1,245 1,242 1,271
Public service 57 24 13 24| 1,844 1,609 [ 1,944 1,657
Unclassified... 17 7 14 21 562 8! 5 927
47 ) 118 71| 167 93| 6,724 | 6,147 | 7,009 6,311
MARYLAND,

In the records of Maryland shipbuilding is included with con-
struction, with the result that the fatalities in that group in 1920 (56)
were considerably in excess of any other group. The metals and
metal products industry came next (30) and public service (20) third.
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12 STATISTICS OF INDUSTRIAL ACCIDENTS,

TABLE 9.—~NUMBER OF ACCIDENTS! IN MARYLAND, YEAR ENDING OCTOBER 31, 1920,
BY INDUSTRIES.

Number of accidents.
Industry. -
Fatal. |Nonfatal., Total.

L0 11 10 62 72
Clay, glass, and stone U R . R 3 441 444
Clothing............. ceen feecaeeas 12 29 41
Construction?....... PO aeen JU 56 2,438 2,494
Food produets....... ... ) PR 284 284
Leather and rubber. oo ou ittt it iieeiaeerecaenacscasecaseae]eanncnnaan 210 210
Lumber......ou.u..... 2 100 102
Metals and metal produ 30 1,188 1,218
Paper and paper products 4 204
Printing and publishing.. 198 204
Public service. ......... cee ceee .. 20 510 530
Textiles. ....ceuu-n I DR 126 126
Unclassified. .oueeeenieeienueiiciiarrcsionecnnaecaccoiasens feeeveaeaenas 10 751 761

Total.civerueinerionecnrcanncnns feteeeesieetiacacacacnctsntacrnsenn 153 6, 541 6,604

1 Compensation claims allowed. 2 Includes shipbuilding.

MASSACHUSETTS.

In the report from which Table 10 is drawn the main industrial
divisions are subdivided in great detail; for instance, ‘““textiles’ is sub-
divided as follows: Carpet mills, cotton mills, dyeing, hemp and jute,
knitting, lace, linen, print works, cordage, sails, silk mills, woolen
mills, and unclassified. In Table 10 the number of accidents result-
ing in death and permanent and temporary disability are shown for
the main industrial divisions only:

TABLE 10.-NUMBER OF ACCIDENTS IN MASSACHUSETTS, 1920, BY INDUSTRIES.

Accidents resulting in—
Total
Industry. Perma- | Tempo- |accidents.
Death. |nent dis-| rary dis-
ability. | ability.
AZTICUIBULE . . e eeeeeeeereeenneeeenaeeeesaceneneennnreeensnaen 2 3 191 196
Chemicals............ . ae 8 13 760 781
Clay, glass, and stone R . 3 11 392 406
Clothing. . ........... 1 3 312 316
Construction. . 43 93 4,891 5,032
.......... 7 49 2, 2,079
Leather 12 148 4,504 4,664
Lumber....... . 4 18 2,052 2,174
Mercantile. . .... 36 82 5,997 6,115
Metals and produs 36 436 13,179 13,657
Mines and quarries. 3 9 172
Paper........... 8 47 1,086 2,041
Printing. ....... 1 31 686 718
Public service. .. 135 62 8,125 8,322
Textiles......... 37 288 10,921 11,246
Unclassified. . ccvreeneciieieiiiienieiriiiiiiiiaiciieiinnrnenea. 40 223 7,300 7,
Total. . ccvcueeceeoncencnnveecennnca o ereeresectene s 376 1,621 63, 491 65, 488

The public service group, which includes steam railways, had the
heaviest fatality in 1920 (135); construction (43), textiles (37), metals
and products (36), and mercantile concerns (36) following in order.
These figures are less Sll.:-% estive from the standpoint of accident pre-
vention than they sho § be, because of the lack of data regar(i)i.ng
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STATE ACCIDENT RECORDS FOR 1920, 15

exposure. So far as number of fatalities is concerned, the textiles
group (37) and the metals and metal products group (36) are almost
on an equality. It is known from other sources that the hazard is by
no means equal, but what the relative hazard may be can not be dis-
covered from these figures. However, Massachusetts has also tabu-
lated its accident experience on the basis of working days lost, and
from this tabulation it appears that the metals and metal products
group had losses equivalent to 786,174 days, while textiles had losses
equivalent to 684,526 days. This gives an 1dea of the relative sever-
ity, but the factor of exposure still is needed to make the indication

recise.

Table 11 shows the f)ercenta e of accidents due to specified causes
and of total days lost from each cause.

TaBLE 11.—PER CENT OF ACCIDENTS IN MASSACHUSETTS IN 1920 DUE TO EACH SPEC-
IFIED CAUSE AND OF DAYS LOST.

Per cent.
Accident cause.

Accl- Days

dents. lost.
€110 11T 23.4 20,1
B 3T T ves 6.3 21.3
Exﬁ)losives and hot substances. . 4.8 7.7
Falls Of POISONS. . oouiireiieiieiiieniiriereisnetscrsensarsesionsnsnscsssnanne 14.0 14.1
Falling objects not handled. . .....eoieiiiiiiiiiiiiiiiiiiiiiit 3.7 4.2
Handling objects........... 29,2 13.0
Handling tools................ 7.3 3.6
Stepping on or striking objects 6.0 L7
Other causes 5.5 53
7 P 100.0 100.0

A comparison of these gercentages will at once disclose that the
frequency and severity of accidents do not move together. The
cause group ‘“Vehicles” is a conspicuous instance. It had only 6.3
er cent of the accidents but accounted for 21.3 per cent of the days
ost. Handling, however, in the two forms specified had 36.5 per
cent of the accidents with but 16.6 per cent of the days lost. The
lossgsdare certainly the better index of where prevention is most
needed.

MINNESOTA.

The importance of mining in Minnesota is indicated by the number
of fatalities therein (56 in 1920), lumber coming second (34 deaths),
and construction third (23 deaths). The small number of deaths
(13) in the food products industry in this great milling State may
indicate that the industry is comparatively nonhazardous or may
mean that the processes of milling are so largely automatic that the
number of em Foyees is small but that they are individually exposed
to somewhat high hazard.

39554°—23-—Bull. 339—2
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14 STATISTICS OF INDUSTRIAL ACCIDENTS.

TABLE 12.—NUMBER OF ACCIDENTS IN MINNESOTA, YEAR ENDING JUNE 30, 1920, BY

INDUSTRIES.
Accidents resulting in—
Industry. Total
Perma- | Tempo- |accidents.
Death. | nent dis-| rary dis-
ability. | ability.
AgriCUlbUre. oo e e enn i raaaans 1 1 43 45
031029017 P IR 1 37
COnStIUCHION . .« cee oottt 23 120 1,447 1,589
(91,1534 111} N 1 14 1 138
[0 P 1 28
B PRI 13 154 1,444 1,611
V=714, 1 PN 1 21 112 1
Urheal L P, 34 214 1,223 1,471
Mereantile. cuveeemenamureoeaeiiaeiaai i caearaeraeretnanae 9 52 6! 714
MEtalS. oo et 13 195 1,430 1,638
Mines (not coal) and qUATTIeS...c.ccvrereiionnnieeaiacneennanaan 56 136 2, 001 2,193
Municipal...oo.. oot 6 19 121 206
2 3 26 217 2246
PriDtINg. .« eeenaiieaiiaie it i iae i aeiimaranereacaaaleaasanann 18 115 133
Public servi 15 27 427
TOXIES. . . cienaacaraeracnaeaecaeaacencnrancsnasnesasacsncannen|mananeannn 16 99 115
Unclassified. . 25 141 1,546 1,713
TOtAL. e eearc et iiieaaencaiceiecsarasacaaasccsnnanacen 201 1,183 11,354 12,738

MONTANA.

The marked preponderance of mining among Montana industries
is indicated by the fact that the fatalities (558) were, during the
five-year period, considerably more than two-thirds of all recorded
in the State. The metals and products (66 deaths), construction
(41 deaths), and lumber (36 deaths) groups follow in order.

TABLE 13.—NUMBER OF ACCIDENTS IN MONTANA FOR 5YEAR PERIOD JULY 1, 1915,
TO JUNE 30, 1920, BY INDUSTRIES.

Accidents resulting in—
ndustry. Total

Perma- | Tempo- laccidents.

Death. |nent dis-| rary dis-

ability. | ability.
65 68
2,036 2,136
1,173 1,211
1 1
1,629 1,747
304 315
2,960 3,135
1,832 , 96!
17,926 18,71¢
7108 109
Printing and publishing.... . 125 131
Public service. PO . 773 8217)
898 955
B ) Ry 782 698 29, 834 31, 314
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STATE ACCIDENT RECORDS FOR 1920, 15

NEVADA.

Nevada is notable as one of two States which has undertaken to
determine exposure, as expressed by ‘full-year workers.” The
other State which has made a similar effort is Oregon. The exposure
is not sufficient in either case to warrant accepting the rates as
typical, but a comparison of them is interesting and suggestive.

Of the industries which have hitherto been covered %or any con-
siderable period, erection of structural steel has registered the highest
severity rate (25.9 days per 1,000 hours exposure, in 1920). For
Nevada lumber manufacture, including lumbering, the severity rate
in that year was 28.0 days. Metal mines had the largest fatality
(19 deaths) but not the highest severity rate (15.5 days). This
further emphasizes the necessity of knowing the amount of exposure,
such as Nevada has secured, if precise relations are to be understood.

TABLE 14.—NUMBER OF ACCIDENTS IN NEVADA, 1920, NUMBER OF FULL-YEAR WORK-
ERS, AND ACCIDENT FREQUENCY AND SEVERITY RATES, BY INDUSTRIES

Accidents resulting in— Accident | Accident

Full- Total frequency| severity
year Per- | Tem- | acci- [Tates (perjrates (per
Industry. work- manent| porary | dents. 1,000,000

,000, )
hours’ ex-hours’ ex-

ers. |Death. : ;
dis- | _dis- posure). | posure).

ability. | ability.

Construction........ieveenuevniiianaae. T3 |eceeanen 4 14 18 82 14.3
Food...... 186 1 2 30 33 59 13.3
Lumber 273 3 5 46 54 28.0
Metals.......... 2,381 3 16 |..ee... 160 22 5.1
Mines (not coal) ..| 8,736 19 64 |........ 769 69 15.5
Municipal...... .| 2,19 4 11 43 58 9 5.3
Public SeIvice..ceuuiverenienaeniancnnnns 738 2 37 41 18 1.7
Unclassified....ocooiiieerenineennnennn.. 1,104 1 119 860 ;% 20 DO Ty

Total.veeeeeroeraeeusscocsecnanans 10,610 33 113 | 1,030 | 1,176 37 9.7

NEW JERSEY.

The industrial conditions in New Jersey were much more uniform
than those in most of the States in the two years covered by Table
15 (1920 and 1921). The fatalities in 1920 and 1921 were 285 and
282, respectively, while the total accidents were 28,841 and 28,036,
respectively.

he distribution is also remarkably uniform. Among the industry
groups chemicals lead in fatalities (47), with metals (38), construction
(31), and shipbuilding (25) following.
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16 STATISTICS OF INDUSTRIAL ACCIDENTS.

TABLE 15.—~NUMBER OF ACCIDENTS IN NEW JERSEY, YEARS ENDING JUNE 30, 1920 AND
1921, BY INDUSTRIES.

i Fatal accidents. | Nonfatal accidents.| Total accidents
Industry.
1920 1921 1920 1921 1920 1921
Chemicals 47 33 1,708 1,326 1,755 1,359
Clay.... [] 5 414 349 4
Clothing 2 1 93 348 9 349
Construction 31 4 5,065 6,951 5,996 6,995
Food.......... 16 10 381 9 397 9
Leather. 12 8 586 676 598 684
MetalS..coioieneinemannannan 33 42 7,231 5,226 7,269 5,268
Mines (not coal) and quarries 1 11 215
() 31 SO |3 PO 81 154 86 154
Prmtm% .......................... 65 67 65 67
Shipbuilding.......ccooiivernniiaiieniinan. 25 23 2,792 1,997 2,817 2
extiles. ...t 9 69 1,092 1,101
Unclassified. .ooeenneevociiiieeciicaaanans 94 96 8,838 8,824 8,082 8,
Total. oueemnniieiniiiorannianionen 285 282 28,556 27,754 28,841 28,036
’ OKLAHOMA.

In Oklahoma in 1920 the oil and gas industry lead in fatal cases
(36), coal mines (25) and metal mines (15) being next in order. As
in most ?tates, construction had a notable amount of fatal injury
(18 cases).

TABLE 16,—NUMBER OF ACCIDENTS IN OKLAHOMA, YEAR ENDING SEPTEMBER 1, 1920,
BY INDUSTRIES.

Accidents resulting in—

Total
Industry. Perma- | Tempo- |accidents

Death. | nent dis- | rary dis-

ability. { ability.
(011X 2SRRI AR 5 612 617
Constru 28 35 1, 567 1,620
ood. [ PP . 8 605 613
Lumber... - 3 18 1,074 1,095
Mercantile............ . 7 19 1,322 1,348
Metals and products. - 6 23 1,823 1,852
370 aen . 25 42 1,045 1,112
Mines (not coal) and quarries. . 15 110 809 3,934
0iland gas...cccuuunsueunnnns . 36 166 7,619 7,821
Printing and publishing. .. .c.coooiiiiiiiiiiiiiiiiiiiiii el 3 110 113
Public service... R 5 9 732 746
Unclassified... 15 63 1,765 1,843
TOtaL. .. eccaeeiriiiiiainatersescesnetecrasnnseciacnnancn 130 501 22,083 22,714

OREGON.

Oregon shares with Nevada the distinction of having assembled
the facts regarding exposure and formulating some significant rates
on the basis of them. A comparison of the frequency and severity
rates for 1920 will emphasize again the fact that without both of these
rates it is impossible to understand the situation in any given industry.

Of the 71,166 full-year workers listed by the industrial commission
more than one-third (29,584) were engaged in logging and lumbering
operations. Of these logging had a fatality rate in 1920 of 6.93 cases
per 1,000 full-year workers. This may be compared with 3.62 in
coal mining for the whole country. The severity rate (days lost per
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STATE ACCIDENT RECORDS FOR 1920.. 17

1,000 hours’ exposure) for Oregon logging operations was 21.56,
which may be compared with 25.9 in the erection of structural steel
in the same year.

The operation of Oregon logging railways involved in 1920 a
fatality rate of 6.30 per 1,000 full-year workers as against 1.76 for
railway trainmen the country over. However, yard brakemen on all
steam roads had a rate of 6.67.

Construction had a severity rate (per 1,000 hours’ exposure) of
9.11 days. This is about the same as that found elsewhere when it
has been possible to calculate rates.

TasLe 17.—NUMBER OF ACCIDENTS IN OREGON, 1920, BY INDUSTRIES.

: " i Rates for industrial
Accidents resulting in groups of 2,000 or over.
Full- i
Industry. w g‘?el;' . P grg]ta_ T%npo- Fre?&erncy Sezr;;e]}ty

Death.| 205 | 190V | Total. 15?00’090 1,000

A 5 >

bility. | bility. ours hours

exposure). | exposure).
Agriculture. 13
g%gmi%lsss' ‘et i
a; ete
Clogi’ﬂ%g. . .. 1
Construction............. 112
Food and allied products. . 4,678 1 28
Leather and rubber................. 255 {oeee... 4
Lumber and its remanufacture...... 17,524 24 330
LOgEING cueeeniieieaeanaenaaaanannn 9, 520 66 144
Logging railways........ . 2,540 16 34
Metals and metal products.. 4,129 2 45
Mercantile. . 1,726 |, 6
Mines, coal. .. 2
Mines (not ¢ qi 20
Municipalities......... 3
Paper and printing.... 17
Public service. ........ 4
Shipbuilding. . vaee 47
Textiles. ..... 6
Unclassified . ..ooeeacneennncnnnnnnn 37
Total..evnieureninoecasonsannn 858
PENNSYLVANIA.,

The industries of Pennsylvania are so varied and extensive that
any presentation of them is important and impressive, but in addition
the Pennsylvania report for 1920 presents the relation of the industries
to accident occurrence in a more elaborate fashion than has ever
been attempted hitherto.

In Table 18 are shown fatal and nonfatal accidents for 1920 and
1921, The size of the coal-mining interests of the State are seen
in the fact that of 2,271 deaths in such mines in 1920 there were 1,019
in the mines of Pennsylvania, nearly one-half of all. Public service,
which includes the steam and electric railways of the State, is second
in fatalities, having had 535 deaths. Metals and products with 363
deaths and construction with 218 deaths are important industrial

groups.
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18 STATISTICS OF INDUSTRIAL ACCIDENTS,

TABLE 18.—NUMBER OF ACCIDENTS IN PENNSYLVANIA, 1920 AND 1921, BY INDUSTRIES.

Fatal accidents. | Nonfatal accidents.
Industry.
1920 1921 1920 1921

(9311540312 Y PN 62 72 2,571 2,223
Clay, glass, and stone.............. . 58 36 5,678 4,092
Clothing. ...covevennnnaean ..., 8 5 1,203 1,305
Construction....ceeemeeeennenn... 218 163 12,702 10,667
Food products................. . 32 22 3,286 3,527
Leather and rubber. ....... eens 15 7 1,915 1, 559
Lumber and its remanufacture. . 34 25 3,559 2,757
Mercantile_.................... . 27 38 3,827 4,165
Metals and metal products.. 363 155 49,430 24,406
Mines, coal................ . 1,019 904 48,768 49,852
Mines (not coal) and quarries. . . . 35 26 1,554 1,488
Municipal.................. ... . 45 48 1,128 1,887
Printing and publishing.......... . 12 17 2,357 1,965
Public servies. ...c.ooeaenne.. . 535 328 28,381 20,219
Textiles. ........ et emee sttt ata i aaenaenaaans 9 1u 2,335 2,406

Unclassified: )
BOVOIAEeS. cevnirceieiiiran i e ceaeaaaen . 7 475 5056
Hotels and restaurants 5 703 733
Jobbers and warehouses. ... R 8 1,286 1,283
Laundries.....ceeenenieeannn. . 2 150 179
TODACCO. v aavnererenennnnnnnn . 1 216 224
(07 SRR 4 2,927 2,831
7Y 2,528 1,924 | 172,451 138,273

A summary of the accidents from 1916 to 1921, classified by
industries, appears in Table 19.

The totals show a marked decline from year to year, except for
an increase in 1920, due undoubtedly to increased industrial activity.

The metals and metal products industry leads markedly in the
earlier years, but thereafter declines rapidly until at the end of the
period 1t is much below coal mines. This change is due to the fact
that the hazards of metal production and working are more readily
controlled by the safety efforts of recent years than are those of coal
mining. The total number of accidents covered by this summary is
1,136,060.

TaBLE 19.—NUMBER OF ACCIDENTS IN PENNSYLVANIA, 1916 TO 1921, BY INDUSTRIES.

Industry. 1916 1917 1918 1919 1920 1921 Total.

Chemicals. . .e.oueeeeeeineeeeeneaeannnnns 59181 3,435 | 3,039 | 2,274 | 2,633 | 2,295 19, 594
Clay, 7,179 | 7,012 4,727 | 4,242 | 5,736 | 4,128 33,024
Cloghing. . 2,037 | 1,652 1,107 916 | 1,211 | 1,310
Constru 15,146 | 13,384 | 9,190 | 8,209 | 12,920 | 10,830 69,679
Food..... 5101 | 4,300 | 2,901 | 3,219 | 3,318| 3, 22,478
Leather a. . 2,320 1,939 | 1,424 1,6565] 1,930 | 1,566 10, 843
Lumber and its remanufactur 4,955 { 4,433 | 3,118 | 3,150 | 3,593 | 2,782 22,031
Mercantile. ....... 4798 [ 4,120 | 2,970 | 2,888 | 3,854 | 4,203 22,842
Metals and 95,986 | 75,131 | 57,134 | 40,558 | 49,793 | 24,561 | 343,163
Mines, coal... 52,5637 | 55,128 | 50,249 | 44,067 | 47,787 | 50,756 300,
Mines (not coal 2,420 | 2,354 | 1,634| 1,446| 1, 1,514 10,957
Municipal. ... 983 [ 1,258 98| 1,026 | 1,173 | 1,935 7,
Printing and pi 3,514 | 2,534 1,878 1,897 2,360 | 1,982 14,174
Public service. ... 36,571 | 37,553 | 32,625 | 26,025 | 28,916 | 20, 547 182, 237
Textiles. ... 3 3,145 2, 2, 2,344 | 2,417 16, 087
Unclassified

Beverages.......... toecseesan besecnanne 1,682 | 1,453 817 689 477 512 5,690

Hotels and restaurants................. 1,125 968 669 583 712 738 4,795

Jobbers and warehouses. ............... 1,637 | 1,244 840 ) 1,064 | 1,296 [ 1,201 7,372

Laundries...coeeeeeee. 436 347 233 153 161 181 1,511

Tobacco. . 197 187 136 142 216 225 1,103

Other. . 7,177 | 6,204 | 6,826 6,257 | 2,951 | 2,875 32,380

TOLAl .o cvnceeneencecereanaoccaananans 255, 616 {227, 880 |184, 844 (152, 5* 174,979 |140,197 | 1,136,060
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STATE ACCIDENT RECORDS FOR 1920, 19

Table 20 brings out the relation between the several industries
and the various causes of accident. In a number of industries
‘“handling tools or objects” as a cause of accident is far in excess
of any other item. When, however, fatalities are considered, this
cause group is the lowest (98). “Power vehicles” had the heaviest
fatality (758 deaths), this being due of course to the inclusion of
railways. The large number of deaths (647) caused by “falling
objects’’ is due to accidents in coal mines, where falls of rock are of
frequent occurrence.

TABLE 20.~NUMBER OF ACCIDENTS I%A%Eé%gSYLVANIA’ 1920, BY INDUSTRIES AND

Accidents due to specified cause.
L

Industry. Han- X
v Ma- | Hob | paning| Fall of | diing | FOWer| Mis- |
chinery.| stances. objects.| person. g%qls or | picles. | neous. .
jects.

Chemicals and allied products....... 292 210 [+ 176 449 919 152 435 2,633
Clay, glass, and stone products....... 606 216 582 632 | 2,672 369 659 5,736
Clothing manufacture........ - 494 30 32 180 305 25 145 1,211
Construction............... . 1,184 396 | 1,733 | 2,664 | 4,467 633 1 1,843 | 12,920
Food produets............. . 141 1 567 | 1,278 207 349 | 3,318
Leather and rubber goods...... . 510 56 103 228 731 54 248 1,930
Lumber and its remanufacture. 1,351 32 222 374 | 1,200 130 284 3,593

Mercantile. .................. 485 66 176 986 | 1,252 336 553 3,854
Metals and metal products. .
Mines, coal.......cceiinniaaan

Mines (not coal) and quarries. 165 6 165 61 151 137 1,589
Municipalities................ 60 45 90 367 244 167 200 1,173
Paper and printing industries 880 6 124 286 715 80 224 2,369
Public service 1,425 [ 1,177 | 1,617 | 4,104 [ 11,873 | 5,924 | 2,796 | 28,916
Textiles. .. 864 95 4 548 42 308 2,344
Miscellaneous. . 606 101 122 688 868 193 373 2,951
Liquor and bev 72 25 20 103 172 28 57 477

&
Hotels and restaurants.

20 65 240 543 134 146 1,296
10 8 31 27 8 18 161
........ 5 30 78 6 13 216

8,721 | 22,378 | 20,187 | 65,398 | 18,369 | 17,991 | 174,979

345 647 236 98 758 171 2,528

21 18 13 49 102 21 317

Temporary disability, comp . 5,035 | ¥3,089 | 11,862 | 32,099 | 10,514 | 7,615 | 93,281
Temporary disability, noncompen-

SDlor e, oo Ty RonCOTR 8,502 | 3,320 | 8,624 | 8,076 |33,152| 6,995 | 10,184 | 78,853

In Table 21 the accidents in the various industries are classified by
nature of injury. In 1920 “crushes and bruises” (71,128) were very
much in excess of other injuries, the coal mines furnishing the largest
number (21,270). “Cuts and lacerations” (44,828) come next, these
injuries also being most numerous in coal mining (13,531). The de-
cline from year to year in number of accidents is evident in the table,
being distributed quite evenly among the different kinds of injury.
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STATISTICS OF INDUSTRIAL ACCIDENTS,

TaBLE 21.—NUMBER OF ACCIDENTS IN PENNSYLVANIA, 1920, BY INDUSTRIES AND
NATURE OF INJURY.

Accidents, classified by nature of injury.

Industry. As- Cuts Sprains
i 1‘;;‘;_ phyx-(BUrns Cr;l:hes 1and Drown- tan— Eﬁ’l"- I:unc- d%;’ild clggs.i-
ia- acera-| ing. |tures.nia.|tures oca-
tlons.| ;o | scalds.| bruises.| GO0 € tions. | fied.
Chemicals and allied prod-

UCTS. o veeureencecsaccnnsn 17 12 355 860 311 R 271 39 148 348 68
Clay, glass, and stone prod-

UCES. e cvineneanaoncasns . 41 13 363} 1,914| 2,013\........| 422| 54 253 613 50
Clothing manufacture. . 8 3 55 3 381........ 79 18] 215 93 32
Food prodasta... 1o B8 T boml PSR S M Vim B

‘ood produets..........ic. L1 { T
Leathor and robber goods..| 26 3 108 556(mennn.. 128| 36| 1200 250 66
Lumber and its remanu-

G100 ¢ O 119, 6 “59,  1,055| 1,460;........ 336; 28 220 279; 31
Mercantile... 32 5 85 1.264 948 1 523} 4 266/ 619, 64
Metals and m 638 92| 5,654| 19,840 12,431 2( 3,871 527| 1,767| 4,039 332
Mmes,(oo:;loaal 257 70| 1,754} 21,270| 13,531 5| 3,778 338| 1,628] 4,995 161

es (Do
eS...eu... 6l 52 712 430 4 148 17| 31 180 9
lgunicipa(llitif_isn . 7] 7 53 383 209|........ 252) 12 53 180 17
sper and pi

tries......... 50; 3 101 937 679|........ 190 23 99 271 16
pableiic: g o ne e UL s

extiles....... & & 1loel Blap DOIf..eesees
Miscellaneous....... 40) 6 138, 892 799 .caeenn 414 44| 175 394 49
Liquor and beverages...... 6 2 30 144 1471, ....... 61 4 19 55 9
Hotels and restaurants..... 5 1 95 167] 235} .e0neee 72 9 32| 81, 15
Jobbers and warehouses. .. 7 1 25 438 277 caennse 172 31 85 244 18

i 2i 1 38| 55 25 cecenes 12] 1 2 24 1
2 65, <] I, 13 1 15 32 4

71,128| 44,528 1,668] 7,078 20,682( 1,334

87,071/ 71,868 1,254! 8,387] 21,804[28,599

82,307| 60,565|.. 1,792] 7,140 24,122[16, 554

71,831} 51,021|.. 1,576| 4,997| 21,404! 2,267

58,088! 41,318 1,371 4,754 18,007| 952

71,128 44,828 1,668| 7,078] 20,682( 1,334

Grand total.......... U 66,736 371,325;269, 600|........|75,854 7,661(32,356| 106,019/49,716

Table 22 presents the accidents classified by location of injury.
As would be expected, the greater number of accidents are to the
hands and fingers, there being in 1920, 55,614, the trunk coming next,

with 30,235.

The 11,597 cases of eye injury seem to be excessive,

such injuries being preventable by the use of adequate eye protection
such as is now obtainable.
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TABLE 22.—NUMBER OF ACCIDENTS IN PENNSYLVANIA 1920, BY INDUSTRIES AND
LOCATION OF INJURY

Accidents, classified by location of injury.
Industry. Head .
Trunk.| and | Eyes. | Arms.| Hands.| FI0° | Legs. | Feet. | Toes
face. gers.

Chemicals and allied products.. .. 567 250 151 177 314 421 272 379 102
Clay, glass, and stone produets. .. 845 444 356 377 982 [ 1,205 498 763 266
Clothing manufacture.......c.... 135 65 22 189 552 58 87 17
Construetion............ veemennn 2,500 | 1,318 | 719 749 | 1,395 | 1,907 | 1,477 | 2,252 504
Food produects...... aeeerncsesanns 618 202 60 267 560 791 308 388 124
Leather and rubber goods........ 325 117 82 132 288 592 126 201 67
Lumber and its remanufacture. .. 489 181 118 176 462 | 1,297 362 398 110
Mercantile. 591 657 471 514 112
Metals and metal produets.. 5,451 | 11,512 | 4,116 ; 7,860 | 3,803
Mines, coal 9,341 | 5,220 | 3,147 | 1,008 | 4,864 | 9,060 [ 5,721 | 6,501 | 1,836
Mines (not coal) and quarries..... 279 166 104 76 186 270 195 230 83
Municipalities.................... 289 121 42 92 150 90 194 160 35
Paper and printing industries..... 347 122 61 163 276 847 175 283 95
Public service. 2,808 | 4,583 |3,257 | 4,504 | 1,852
Textiles. ....... 38 687 168 252 85
Miscellaneous....o.cevvenienannnns 399 678 296 328 82
Liquor and beverages............. 85 22 17 46 82 97 38 68 22
Hotels and restaurants........... 127 43 6 71 150 163 67 76 9
Jobbers and warehouses.......... 288 88 2 97 196 191 154 215 45
Laundries. coveeeeeneenenaenaanns 22 8 2 12 29 48 12 25 3
5 3 10 35 82 20 25 7
15,354 (11,597 | 9,248 | 19,884 | 35,730 (17,985 | 25,687 | 9,259
21,631 {20,665 115,120 | 30,513 | 62,656 |22,954 | 34,334 | 14,204
18,985 (15,822 {13,217 | 26,130 | 49,015 {22,541 | 34,496 | 12,294
16,474 |11,727 10,379 | 20,515 | 37,265 (19,288 | 27,595 | 10,425
15621 | 9,604 | 7,955 | 17,661 | 31,132 15,976 | 22)810 | ‘7,973
5 15 354 (11,597 | 9,248 A 35 730 17 985 { 25,687 | 9,259
Grand total................[156,043 .86,065 69,415 (55,928 (114,703 (215,798 (08,744 |144,922 | 54,245

WASHINGTON.

The accident data of the State of Washington shows for 1921 a

large number of deaths in the logging industry (127).

The operations

of lumber manufacture come next, with 48 cases; coal mines with
18 deaths and construction with 17 deaths come next in order.

TaABLE 23.—NUMBER OF ACCIDENTS IN WASHINGTON, YEAR ENDING SEPTEMBER 30,
1921, BY INDUSTRIES.

Accidents resulting in—
Total
Industry. Perma- | Tempo- |accidents.
Death. | nent dis-| rary di
s ability. | ability.
8{1emicals ................ } g 213 %i
E:\ S
Construetion. .... 1; 1943 igg Zﬁl
LOBEING-vennrnnerns 127 42| 1,733 2,322
LOmber...ceeieenanienaieaannnn 43 665 2,158 5,193
ﬁe{%imtﬂe' """"" 3 112 st 7?3
etals.....
Mines, coal... 18 79 348 445
Mines, not co: 3 25 79 107
Papor. oo B 8| %]
Printing. 1 23 35 59
Public servi 8 23 150 181
g‘hxpll)lulldmg 1(1) % 222 3’}4?,
extiles....

Unclassified.. 26 82 351 459
B i <. PN reeerererennes 287 1,969 7,315 9,571
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22 STATISTICS OF INDUSTRIAL ACCIDENTS,
WISCONSIN.

In the accident data reported by Wisconsin only a few of what
are considered the more important industries in the State appear
separately. Each of these 1s very elaborately analyzed as to the

_ causes of the accidents. In 1920 the wood industries had the largest
number of deaths (38), construction (30 deaths) coming next.

TABLE 24.—NUMBER OF ACCIDENTS IN WISCONSIN, 1920, BY INDUSTRIES.

Accidents resulting in—
Total
Industry. .
Death, |Permanent Temgorary accidents.
* | disability. | disability.
Construction.... . 30 174 1,510 1,714
Metal working.. . 22 532 4,005 4,559
Mines and quarri . 3 24 307 334
Paper and paper products.. .- 10 87 929 1,026
‘Wood industries. ....ciieeeiiiiiiennenccienans [ 38 306 2,543 2,887

Table 25, taken from the Wisconsin report, is a summary, by
causes, of six years’ experience and consequently is of sufficient
volume to be fairly typical. An important feature of the table is
the column containing the number of days lost from each cause.
These are determined by the application of the standard weighting
scale of the International Association of Industrial Accident Boards
and Commissions.®

The %ross amounts of these time losses are not very significant,
since a large loss may simply indicate a group of large size. How-
ever, by determining the average loss per case a very definite indica-
tion of relative hazard is obtained. ﬁachinery as a whole had 221
days loss per case. Of the different kinds of machinery, transmis-
sion apparatus is most hazardous, with 588 days lost per case. Hoist-
ing apparatus, with 343 days lost per case, is next in order. Only
two of the other main cause groups had an average time loss per case
as great as that for machinery—vehicles (275 days) and hot sub-
stances, electricity, etc. (224 days).

3 For scale of time losses for weighting industrial accident disabilities so as to show severity of accidents
adopted by the International Association of Industrial Accldent Boards and Commissions see U. S, Bureau
of Labor Statistics Bul. No. 276: Standardization of industrial accident statistics, p. 18
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TABLE 25.—NUMBER OF COMPENSABLE ACCIDENTS AND TIME LOST THEREBY, IN

WISCONSIN, 1915 TO 1920, BY CAUSES.

Accidents resulting in—
Aver-
Total age
Accident cause, Perma-I Tem- | acei- Totlzlstdays ‘}g'g?
Death nent |porary | dents. " or
+ | disabil- | disabil- ool
ity ity .
MAchinery..cooeneecicesricuarearenccanases PO 2321 3,991 | 16,982 { 21,205 | 4,691,400 | 221.24
Enginesand motors.................. ... 9 68 660 737 118,068 | 160.20
Hoisting apparatus............. 108 3851 2,728 | 3,221 | 1,105,672 | 343.27
Leather working............... 2 165 585 752 122,342 | 162.69
Meta;)l wo;lking ............... 24| 1,439 5, 11; (13, 3(7)3 1, %%, 139 ég]g §<ls
unch presses.......... 2 545 .
P fowlm im) me) e
extiles....... ereriararaes 3 .
Transmission.............. 31 83 428 542 318,566 | 587.76
Wootuoring Bl ol ni ) s
aws..... ermresaaanan 9. 36
Unelassified. -ommeeenosoeisssneenennnns 25| 428 1,685 2,138 560, 262, 05
Hot substances, electricity, ete.................... 151 185 | 5,382 | 5,718 | 1,279,182 ( 223.71
Falling objects....cocuuvanen. 152 283 | 7,405 | 7,840 | 1,423,182 | 18153
Fallsof person............. 160 303 | 10,869 | 11,332 | 1,695,767 | 149.64
Ha}n;ld{ing objects and tools. 1_2;0 1,225 2:’1) y ?59 28, 363 i, gg‘i, g% 2%. gg
ehicles.........coeee.. 6 256 08 54 3
Unclassified. .o.e...oi o Lol 103 | 525 8,809 | 9,437 | 1,402,680 | 148.64
TOtAL. e e eeerancerneaneeneanaannenns eenes 1,054 | 6,768 | 81,614 | 89,436 | 13,798,057 | 154.28
WYOMING.

In Wyoming coal mining, as in all States where it is a prominent
The deaths in this industry
The oil industry,

industry, is the chief cause of casualty.
in 1920 number 28 out of 43 recorded for the State.

with 6 deaths, is next in order.

TABLE 26.—NUMBER OF ACCIDENTS IN WYOMING, 1920, BY INDUSTRIES

Industry.

Accidents resulting in—

Death.

Perma-
nent dis-
ability.

Total

Tempo- | accidents.

Municipal......... R IR S S s 1
Oil...... e ttecaeeeeatteacaate s tanaear s aearsascnananan 6 41 108 153
3¢ 111717 SR PPN ceereneesa 1 2 3
Public Service. . ooeeiion it eieaaeaaa 1 1 13 15
(-5 491 L SO PP OUTPPRRY ISR SRR ASUTPRIT comeensnan
Unclassified. . .uoceieeeronneiaeeonaiereeiaiiietecaaaeccanacnsleancnnsons 10 32 42

Total..... ereeseesetretesrnenaiencenanns tereeeeseseencens 43 158 618 819
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24 STATISTICS OF INDUSTRIAL ACCIDENTS,

SUMMARY.
INDUSTRIES.

In Table 27 will be found a summary of the number of accidents
in 1920 in 21 States, classified by industries. The total accidents
recorded are 599,781. Omitting Wisconsin, because so small a
number of industries are tabulated, and also agriculture and public
service, because of the lack of uniformity in the practice of the several
States, the percentage distribution of the accidents in the several
industries is shown. The following is the order of the more im-
portant: Metals and metal products, 25.2 per cent; coal mining, 15.5
per cent; construction, 10.5 per cent; lumber, 7.9 per cent.

This percentage distribution does not afford a satisfactory measure of
hazard, since a high é)ercentage may reflect the size of a given industr
ratherthanitshazard. Forexample,itisknown thatcoal mining, whic
stands second in percentage of accident cases, is considerably more dan-
gerous than metals and products, which has the largest percentage.

For comparison, the distribution of 1,136,060 Pennsylvania acci-
dents for a period of 6 years (1916 to 1921) is introduced in a parallel
column. Inspection immediately detects the greater relative volume
of certain industries in Pennsylvania. For example, metals and
metal products have 38 instead of 25 per cent as in the summary,
and coal mining has 30 as against 16 per cent.

This comparison, however, illustrates further that percentage dis-
tribution is an unsafe guide regarding hazard. The 38 per cent of
Pennsylvania accidents classified under ‘“Metals and metal products”
reflect the size of the group employed in those industries and the
liability to numerous minor injuries in some branches. The 30 per
cent in coal mining also indicates the size of the industry, but does
not emphasize properly the large proportion of serious injury.

It is greatly to be regretted that two of the great industrial States
namely, New York and Ohio, have not recently published statistics
which could be incorporated in this summary. The other 20 com-
pensation States, which do not record an industrial classification
which can be used, form in the aggregate an important element
which it is also highly desirable to have represented.

TaBLE 27.—NUMBER OF ACCIDENTS IN SPECIFIED STATES, 1920, BY INDUSTRIES.

Arkan-| Cali- Indi- Ken- | Mary-
Industry. sas. |fornia. | 1daho. |TMinois, ;" IKansas. ¢ laﬁlg.
Agricalture. covevcciinncinicncncncece|ocncenes , 286 120 281
st K==
ay and stone. .....ceceeeenes| B 735 [co......
Clothing. . .eveeee .- . 10 SO 233 12207000 581 135
Construction....oceeveeiiinieeneceafocienann 8,327 713 | 3,713 | 2,731
Food products. .... 23 | 5,274 |........ 3,190 | 2,452
Leather and rubber...........c.oo.oifeeae.... 477 |........ 506 454

Paper and produets. ....
Printing and publishing..............
Public service.............

1 Includes shipbuilding.
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Tapie 27~~NUMBER OF ACCIDENTS %‘T Sll’g}eCdIFIED STATES, 1920, BY INDUSTRIES—
OnCitn .

Massa- " [ Penn-
— o e | o | e | e | Ot o1, B

s, o7
2189
" 207
95
1,069
2
27
2

....................... sesscsco]encacene

820
Shi; building..... ................ 1,082 |........
Textiles.... oo . 277 '120
Unclassifiod...cceaaeeas pessesescacncs

Total..... eecsscnansotscascnres 65,488

13,389 | 174,979

Per
cent o
per | total

South cent of |, 8¢l
Tennes-| Wash- |Wiscon-; Wyo- dentsin

Industry. Da- | see.s |ington. | sin. ming, | Total. | total Cper”
kota. accl- sylva-
dents.t nia.
1916~
1921,

reeeeee reeeeens| 5,354 |ounnn...

cecsuess

0
.
.
.
.
.
.
.

PEPN, @
D EERK8AS

per
Printing and publish:
Publiiggemcelz ...... i.ng
building.

Unclassified

2,724 | 17,180 | 9,571 | 18,441

3 191 &1 920.
4 Not mcludlng ‘Wisconsin and agriculture and public service,
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26 STATISTICS OF INDUSTRIAL ACCIDENTS,

CAUSE OF INJURY.

Eighteen States recorded their accidents according to a cause
classification. This information for 1920 is embodied in Table 28.
The total number of accidents so classified is 714,023. That this total
is larger than that in Table 27 is due to the fact that Ohio is included,
this State having published a classification by causes of 182,970
accidents.

As in all such classifications, “handling tools or objects” has
in nearly every State the largest number of accidents, with “machin-
ery’’ very generally coming next. It should be noted that in this
table hoisting apparatus, which is sometimes not included with
machines, isso included. Failure to recognize that hoisting apparatus
is a form of machine has contributed to an inadequate estimate of
the importance of machines in accident causation.

The per cent of the total accidents attributed to the various causes
is as follows: Machinery, 21.25 per cent; hot substances, electricity,
etc., 5.54 per cent; falling objects, 10.48 per cent; falls of person,
10.41 per cent; handling, 32.62 per cent; vehicles, 6.71 per cent;
unclassified, 12.94 per cent.

TABLE 28.~NUMBER OF ACCIDENTS INi}’Il:I%%gPECIFIED STATES, 1920, BY CAUSE OF

Accidents due to specified cause.
State. Hot Han-
Machin-| sab- Falling Falls of | dling [ Vehi- |Unclas-| mq tal
ery. |staneas |OPJECtS.| person.itoolsor| eles. | sified. otal.
objects.
CAlifOrmiB. . o eneereenananeaneacanans 8,410 | 4, 5,688 | 9, 24,445 | 6,867 | 11,247 | 70,405
Idahol.... . s a0 116 | 1,471 752 | 1,313 2 588 | 4,957
Illinois 3. 7,240 1 2,028 | 8,204 | 5,799 112,276 | 4,683 | 9,455 , 585
Indiana... 1,100 | 1,856 | 6,187 | 5384 | 9,304 | 1,772 | 8,792 | 34 39
Kentuc] 1,232 842 | 3,820 625 5733 |........ 3,903 | 16,155
Maryland 1.. it 3951 1,150 | 1,087 | 1,284 588°| 1,154 | 6,694
Massachuset 15,307 | 3,020 | 2,412 | 9,176 | 23,031 | 4,149 | 7,484 | 65,488
Minnesota ... | 2475 603 | 1,088 | 1,769 | 4,282 1 1,351 | 1,170 | 12,738
New Jersey 2...... ...| 2,98 1,014] 6,446 | 2,424 | 7,652 A 4, 28, 031
North Dakota..... .ee . 173 74 114 148 498 147 177 33
Ohio............ ... 79,043 | 12,442 | 6,404 | 8,417 | 58 551 | 4,301 | 13,722 | 182,970
Oregon.......... .| 2,979 431) 1,335 | 1,88 | 4,7 769 | 1,23 89
Pennsylvania. .. 21,935 | 8,721 | 22,378 | 20,187 | 65,398 | 18,369 | 17,991 | 174,979
ennessee. ...... 67 1,302 | 2,877 | 3,009 3 465 | 6,195 L 1

Vermont.. 971 2,057 669 | 2,613 26| 1, 8,
Washingto 1,615 2181 1,85 | 1,588 | 2,824 558 9,571

‘Wisconsin, 3,986 986 1 1,063 | 1,826 | 5,245 577 | 2,565 3
Wyoming. 91 53 273 95 156 74 70 812
3L 151,750 | 39,553 | 74,832 | 74,308 |232,926 | 47,913 | 92,741 | 714,023

1 Compensation claims allowed.
3 Compensable cases only.
3 Data for year ending June 30, 1921,

NATURE OF INJURY.

Twelve States have published accidents classified by the nature of
injury. The facts are assembled in Table 29. The accidents in the
two groups, “Bruises” and “Cuts, lacerations, and punctures,” are
more numerous than all others combined. That nearfy half the cases
of burns are in Pennsylvania is due to the predominance in that State
of the basic processes of the iron and steel industry. The number of
cases of asphyxiations is related to the same condition.
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TABLE 29.—NUMBER OF ACCIDENTS I&J%P}{ZgIFIED STATES, 1920, BY NATURE OF

STATE ACCIDENT RECORDS FOR 1920,

Accidents, classified by nature of injury.
ICuts, Sorai
State. acera- prains
Ampu-| As- | gy . tions, | Frac- | and |Unclas-
(i | DRyxi-| ope,  [Bruises.) “a5q” | tures. |disloca-| sified. | 1Ot
1onf ations. une- tions.
ures.
California............ PO 1,285 3,145 ) 17,987 | 20,232 | 7,641 | 12,549 | 7,566 | 70,405
Idaho!......... 24 |, 13 1,280 | 2,144 657 624 261 5,129
Illinois 3. .. 2,156 |. 3,043 ] 12,344 | 16,287 | 5,877 | 7,204 | 3,674 | 50,585
Indiana.......... 622 |, 1,891 ,765 1 6,351 1 2,790 1 3,980 1 9,997 { 34,3%
Kentucky L...... 256 | 477 ] 2153 ) 3,275 1191 | 1,194 | 1,084 | 9,59
Maryland 1....0] 393 535 | 1,309 | 1,075{ '876| ‘655 1,851 6,604
Massachusetts. .. 1,538 3,147 | 16,907 | 21,819 | 4,357 | 11,305 | 6,415 | 65,488
lﬂl{lm;esota ....... 33 625 [ 3, ggg 3 §482 2, zgg 1, ggg %g 12, ;38
L0101 %: 11 RN PO 1221 1 g 4,914
Pennsylvania. ... 1,566 11,560 | 71,128 | 51,906 | 14,816 | 20,682 | 3,025 | 174,979
%“?nnesisee ..... . 185 1,23 4‘, 2’{2 5(.‘8)37 ?gz 1,440 | 3, 5‘%3 17, é?g
yoming. ...eveeceeeinnennifonnnnnn.

Total.eoveeeevennnannns 8,338 313 | 26,006 |141,694 {133,958 | 42,045 | 61,968 | 38,597 | 452,919

1 Claims allowed.

2 Including cuts, lacerations; and punctures.
2 Compensable cases.

+Included under “Bruises.”
LOCATION OF INJURY.

In Table 30 is shown information from 11 States regarding the
bodily part which suffered injury. Neither nature nor location-of
injury 1s of great significance in accident prevention. The only
item of serious im{)ortance is the number of eye injuries. This serves
to emphasize still further what has been already said, that these
accidents would almost disappear if the standard rules and specifica-
tions regarding protection o? head and eyes should be vigorously
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applied.
TABLE 30.—~NUMBER OF ACCIDENTS IIiIN?tP}E%IFIED STATES, 1920, BY LOCATION OF
Accidents, classified by location of injury.
State.
Head, U .
pper ex-|Lower ex-| Unclassi-
fa'ﬁ%c‘i‘{nd Eyes. | Trunk. |fromities.|tremities.| ~fled. Total

California......oceevivvicnnnnns 4,023 5,204 9,937 29, 469 19,741 2,031 70, 405
Idaho!l.......... 423 393 725 1,970 1,545 80 5,136
1llinois 2......... 3,067 2,439 7,401 22,752 14,926 |.......... 50, 585
Indianas......... 2,39 2,813 4,103 13,498 , 783 1,809 34,39%
Kentucky....... PARYE N R 2,949 7,113 4,352 [coeene.... 16, 587
Maryland 1...... 394 240 557 2,603 2,070 830 6, 694
Massachusetts. .. 3,645 3,446 8,570 31,667 17,001 1,069 65, 488
Minnesota....... 527 434 2,487 5,681 3, 551 58 12,738
Oklahoma....... 2,008 , 084 2,747 9,071 , 202 602 22,714
Pennsylvania.... ..l 15,354 11,597 30,235 , 862 52,031 f.......... 174,979
Wyomingl.....oovieeuiannnnn... 102 X 102 307 34 812

Total....eerereecuenennnn. 34,106 29,663 69,813 | 188,940 | 131,499 6,513 460, 534

1 Compensable cases, 3 Compensation claims allowed. 41921



28 STATISTICS OF INDUSTRIAL ACCIDENTS,

STEAM RAILWAYS.

The Interstate Commerce Commission publishes quarterly an
accident bulletin containing very detailedp information regarding
accidents in connection with the operation of American steam rail-
roads; that for the fourth quarter contains a summary for the year.
The data for accidents on steam railways herein set forth have been
taken from these reports.

Table 31 presents the number killed and injured in railway operation
from 1888 to 1921. No other American industrial group has been
recorded with equal completeness for so long a time. The most
significant column is that of employees killed. While the number is
irregular, it shows a distinet tendency to decline, which would be
conspicuous if it were possible to relate these occurrences to the
greatly expanding volume of employment during these years. The
very great increase in injuries until about 1916 in part is due to the
expansion of railway operations and in part reflects a more complete
recording than was possible in earlier years.

The number of ‘“other persons” killed shown in the table bears
startling testimony to the steady increase of hazard to the general
public from the grade crossing. A very large part of these casualties
are due to the growth of automobile traffic. With thousands of

-motor cars constantly crossing the tracks of the steam railways
casualties could not but increase unless more drastic measures are
taken than has yet been thought possible.

Tapre 31,_NUMBER OF PASSENGERS, EMPLOYEES, AND OTHER PERSONS KILLED OR

INJURED IN REPORTABLE STEAM RAILWAY ACCIDENTS OF ALL KINDS IN THE
UNITED STATES, 1888 TO 1921.1

Passengers. Employees. Other persons. Total.
Year ending— »

Killed. | Injured. | Killed. | Injured .} Killed. } Injured .| Killed. | Injured.
June 30, 1888. . 3151 2,138} 2,070 | 20,148 | 2,897 3,602 5,282 25, 888
June 30, 1889 310 2,146 | 1,972} 20,028 | 3,541 4,135 | 6,823 26, 309
June 30, 1890. 286 2,425 | 2,451 22,396 3,598 4,206 | 6,335 29, 027
June 30, 1891. . 293 2,972 | 2,660 26,140 4,076 4,769 | 7,029 33, 881
June 30, 1892. . 278 3,227 2,554 | 28,2671 4,217 5,158 | 7,147 36, 652
June 30, 1893. .. 299 3,220 | 2,727} 31,729 4,320 5,435 7,346 40, 393
June 30, 1894 324 3,034 | 1,823 23,422 4,300 5,433 | 6,447 31, 889
June 30, 1895 170 2,375 | 1,811 25,696 | 4,155 5,677 | 6,136 33,748
June 30, 189 181 2,873 | 1,861 | 29,060 4,406 ( 5845| 6,448 | 38 687
June 30, 1897 222| 2,795| 1,693 | 27,667 4,522 6,269 | 6,437 | 36,731
June 30, 1898 221 2,9451 1,958} 31,761 4,680 6,176 | 6,859 40, 382
June 30, 1899 239 3,442 2,210 34,923 4,674 6, 255 , 123 44, 620
June 30, 1900 249 4,128 2,550 § 39,643 | 5, 6,549 | 7,865 50, 320
June 80, 1901 282 | 4,988 | 2,6751 41,142 5498 | 7, 8,455 | 53,339
June 30, 1902 345 6,683 1 2,960 | 50,524 | 5,274 7,455 | 8,588 64, 662
June 30, 1903 355 8,231 | 3,606 | 60,481 | 5,879 7,841 | 9,840 76, 553
June 30, 1904 441 9,111 3,632| 67,067 5,973 7,977 ) 81, 155
June 30, 1905 537 10,457 | 3,361 66,8331 5,805 8,7181 9,703 )y
June 30, 1906. . 359 | 10,764 | 3, 76,701 | 6,330 | 10,241 | 10,618 97,708
June 30, 1907. . 610 | 13,041 | 4,534 | 87,644 | 6,695 10,331 | 11,839 | 111,016
June 30, 1908. 381 11,556 | 3, 82,487 | 6,402 | 10,187 } 10,188
June 30, 1909 253 | 10,3111 2,610 75006 | 5,89 ( 10,309 | 8 722 95, 626
June 30, 1910 324 | 12,4511 3,382 956711 5,976 11,385 { 9,682 | 119,507
June 30, 1911 299 3,602 | 126,039 | 6,495 | 12,078 | 10,396 | 150,159
June 30, 1912 283§ 14,938 | 3,635 ] 142,442 | 6,667 [ 12,158 | 10,585 | 169, 538
June 30, 1913. . 350 | 15,130 | 3,715] 171,417 | 6,899 [ 13,761 | 10,964 { 200, 308
June 30, 1914. . 232 | 13,887 | 3,259 165,212 6,811 A 10,302 | 192,662
June 30, 1915. 199 | 10,914 | 2,152 ] 138,092 | 6,270 | 13,034 | 8621 | 162,040
June 30, 1916 239 ,488 | 2, 160,663 | 6,438 | 12,224 | 9,364 | 180,375
Dec. 31, 1916 246 7,152 1 2,941 1 176,923 | 6,814 | 12,647 | 10,001 | 196,722
Dec. 31, 1917 301 7,582 | 3,199 | 174,247 | 6,587 | 12,976 | 10,087 | 19
Dee. 31, 1918. 471 7,316 | 3,419 | 156,013 | 5,306 | 11,246 | 9, 174, 575
Dec. 31, 1919. 273 | 7,456 | 2,138 131,018} 4,567 | 10,579 | 6,978 | 149,053
Dec. 31, 1920.... ceed| 220 7,591 2,578 | 149,414 | 4,151 | 11,304 | 6,958 | 168,309
Dec. 31, 1921, . v nnmeneraenanennnns 205 | 50584 | 1,446 | 104,530 | 4,345 | 10,571 [ 5,996 | 120,635

1 Figures for years 1911 to 1915 include industrial and other nontrain accidents to employees only; and
f%rl years.éQO% to 1910 do not cover switching and terminal roads; otherwise, the statement covers all report-
able accidents.
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STEAM RAILWAYS, 29

In Table 32 are shown for the years 1917 to 1921 the casualties to
the various classes of persons injured, the most significant figures
being those for trainmen.

TABLE 32.—~ACCIDENTS ON STEAM RAILWAYS OF ALL CLASSES IN THE UNITED
STATES, 1917 TO 1921, BY CLASSES OF PERSONS INJURED.

1017 1018 1919 1920 1921

Class. .

+ In- " In- In- In-
Killed.| jreq [Killed| 50 (Killed.| ;o |Killed.| 1 req |Killed. s o3

Train and train service accidents.

| n 98| 1331 198f{ sol 10| 72| 128
3,622 | 3,181 | 2,707 | 2,420 | 2,485 | 2,077 | 2,179 | 2,400 | 2,048

3,829 | 3,255 | 2,805 | 2,553 | 2,658 | 3,166 | 2,368 [ 2,481 | 3,0m

47,837 | 1,606 { 42,944 | 984 [32,844 | 1,265 | 42,840 |  658-| 25,968
Other employees.... 4,349 | 1,153 | 4,017 | 709 |3,436 | 842 | 4,080 | 433 | 2,55
Employees not on duty.... 544 169 595 66 321 91 314 41 22
Passengers. ceveeeesenenenes 7,582 471 | 7,316 273 | 7,456 229 | 7,591 205 | 5,584
Persons carried under con-
|7 .7 S, 42 792 48 766 28 691 35 865 21 560
Other nontrespassers....... 2,200 ] 5,987 )1,9951 5,701 | 1,882} 5,195 | 1,867 { 5,728 | 1,743 | 5,362
Total nontrespassers.]| 5,324 | 67,141 | 5,442 | 61,330 | 3,942 49,943 | 4,329 | 61,418 | 3,106 | 40,253
Grand total.........., 9,567 | 70,970 | 8,607 | 64,144 | 6,495 52,601 | 6,495 | 63,786 | 5,587 | 43,324

Nontrain aceidents.

Employees not concerned

th operation of trains..| 418 {121,467 | 491 |108,457 | 370 (04,417 | 380 |102,180 | 309 | 75,783

Other Persons. .. .e...ven... 02| 238| o8| Lora| 104|2035| 83| 2,83] 100{ 1,5

L T R 520 (123,835 | 580 [110,431 | 483 |9s,452 463 |104,523 | 409 | 77,361
TRAINMEN,

Table 33 gives the average number of employees classed as train-
men on Class I railroads* in the years 1917 to 1921, the number of
accidents which occurred to employees in each class, and accident
frequency rates per 1,000 employees.

It will be noticed that the whole group of trainmen have a declin-
ing fatality rate. The rate drops from 4.48 in 1917 to 1.79 in 1921,
or 60 per cent. The decline in the frequency rate for injuries is also
notable but not so significant. In three of the five years yard brake-
men have the highest fatality rate (8.28, 6.67, and 3.79); in the other
years road freight brakemen are higher (7.63 and 5.00). The highest
rates found' elsewhere are 9.9 for erectors of structural steel in 1920
and 6.9 for logging operations in Oregon in the same year. It is evi-
dent that the brakemen have been subject to a hazard nearly as
serious as that of the most dangerous occupations. In frequency of
nonfatal injury the yard brakemen exceed all other trainmen in each
of the five years. The lowest casualty rates are for passenger
conductors.

1Class I roads are those roads whose annual operating revenues are above $1,000,000.
89554°—23—Bull. 339—3
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30 STATISTICS OF INDUSTRIAL ACCIDENTS,

TABLE 33.—~AVERAGE NUMBER OF RAILWAY EMPLOYEES CLASSED AS TRAINMEN

ON CLASS I ROADS IN THE UNITED STATES, NUM

BER OF ACCIDENTS, AND ACCIL-

DENT FREQUENCY RATES PER 1,000 EMPLOYED, 1917 TO 1921 BY OCCUPATIONS

Average number of trainmen.

Occupation.
917 1918 1919 1920 1921
Yardmasters......ceeeeennn. 3,719 4,036 3,031 4,311 3,660
Yardmaster’s assistants. ...... 2,507 3,217 3,274 3,697 2,734
Yard engineers and motormen. 18,933 21,310 19,625 22,924 17,805
Yard firemen and helpers..... 19,156 21,979 20,031 23,191 18,334
Yard conductors (or foremen). 18,703 20,823 19,325 21,940 17,675
Yard brakemen (switchmen
or helpers) 48,451 53,790 49,303 54,383 44,642
Yard switch tende: 4,848 , , 6,366 5,778
Other yard employees. 3,984 4,277 4,750 5,014 , 199
Road freight engineel
motormen. 34,155 34,990 30,907 33,895 28,330
Road freig
he(lipers ........... 36,828 33,102 32,938 36,160 . 30,332
Road freight conduc 27,152 27,679 25,181 27,590 , 600
Road freight brakemen
flagmen............ 67,818 69,048 61,989 68,140 56,625
Road passe!
motormen. 13,297 12,700 12,442 13,100 12,926
Road passe:
helpers...... . - 13,105 12,419 12,112 12,691 12,770
Road passenger conductors.. .. 10,655 10,444 10,382 10,911 10,548
Road passenger baggagemen. . 5,524 5,371 , 442 5,744 s
Road ~ passenger brakemen
and f8gmen. . ..ceveeeanen-- 14,854 14,423 14,904 15,976 15,317
Total.... . weee 343,689 359, 736 332,521 366,102 310,168
Number of accidents.
-5 In- : In- . In- . In- . In-
Killed jured. Killed. jured. Killed. jured. Kitled., jured. Killed. jured.
Yardmasters......... 3 71 10 T8 feeuanns 70 5 120 5 91
Yardmaster’s assistants....... ] 64 4 50 6 42 4 68 1 24
Yard engineers and motormen. 16 | 1,032 1 908 15 680 911,023 1n 546
Yard firemen and helpers..... 23 | 1,905 27 11,708 14 | 1,171 18 | 1,601 7 854
Yard conductors (or foremen). 78 | 1,815 73 | 1,440 50 { 1,249 67 | 1,607 39| 1,084
Yard brakemen (switchmen
or helpers)........cocnaeaent 401 112,004 397 110,472 235 | 8,296 363 11,666 169 | 6,711
Yard switeh tenders . 16 193 17 180 14 133 14 187 6 148
Other yard employees......... 15 76 6 52 6 53 15 56 9 33
Road Tfreight engineers and N
IOLOTINEN. .. e enenennnnnnn 72| 2,578 841 2,547 1,888 63 1 2,130 321 1,404
Road freight firemen and
helpers......ceoiieeaieannn. 122 § 6,232 132 | 5,706 70 | 3,045 84 | 5,085 36 [ 2,791
Road freight conductors....... 88| 3,099 104 { 2,832 63 | 2,253 62 | 2,693 48 1 1,921
Road freight brakemen and -
S P, 478 (13,004 527 {11,938 310 | 8,829 396 11,439 186 | 7,012
Road passenger engineers and
motgrmefll_g_ _________________ 56 738 59 ki 50 660 69 804 37 602
Road passenger firemen and
S« IR 49 11,444 50 | 1,253 51 | 1,176 52 1,535 36 997
Road passenger conductors. ... 5 327 11 304 6 263 6 4 9 209
Road passenger baggagemen. . 8 368 5 283 4 292 4 344 2 269
Road passenger brakemen and
01115t POV JU 18 699 25 674 17 579 16 688 10 570
L\ ) DO 1,453 |45,739 | 1,542 [41,202 977 (31,579 | 1,247 41 410 643 | 25,276

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



STEAM RAILWAYS, 31

TABLE 33.~AVERAGE NUMBER OF RAILWAY EMPLOYEES CLASSED AS TRAINMEN
ON CLASS I ROADS IN THE UNITED STATES, NUMBER OF ACCIDENTS, AND ACCI-
gENl’I‘dI:‘iREQUENCY RATES PER 1,000 EMPLOYED, 1917 TO 1921, BY OCCUPATIONS—

oncluded.

Accident frequency rates (per 1,000 employees).

Oceupation. 1917. 1918 1919. 1920. 1921.
In- . In- : In- . In- : In-
Killed. jured. Killed. jured. Killed. jured. Killed. jured. Killed jured.
Yardmasters...........coeuen. 0.8 |19.09 [ 2.48 | 19.33 |....... 17.81 | 1142745 1.37| 24.86
Yardmasters’ assistants. ...... 1,99} 25,53 ] 1.24 (15,54 1.83 (1283 | 1,08 18.39 .36 8.62
Yard engineers and motormen.| .85 | 54.51 .52 | 42,61 .76 | 34.65 .39 | 44.63 .61 ] 30,51
Yard firemen and helpers..... 118 97.61 | 1.23|77.71 .70 | 58.46 L78 | 72.92 .38 | 46.58
Yard conductors (or foremen).| 4.17 | 97.04 | 3.51 | 69.15 | 2.59 | 64.63 | 3.05 | 73.25 | 2.21 | 61.90
Yard brakemen (switchmen or
helpers).....oooiviiienaenaas 8,28 1247.76 | 7.38 194.68 | 4.77 [168.27 | 6.67 [214.52 1 3.79 | 150.33
Yard switch tenders........... 3.30 | 39.81 | 3.32 (3516} 2.34122.22| 220 29.37| L04] 2562
Other yard employees......... 3.77119.08 | 1401216 1.26|1L16| 299} 1L17| 214 7.86
Road freight engineers and
motormen. 2,11 175.48| 2,40 | 72,79 2,14 | 61.09 | 1.86 | 62.84 | 1.13 | 49.56
Road f{reight fi
3.31 (169,22 | 3.46 149, 7! 2.13 |119.77 | 2.32 |140.59 | 1.87 | 92.02

he‘lipers 3
Road freight conductors. 3.24 1114.14 | 3.76 {102.32 | 2.50 ( 89.47 | 2.25( 97.61 | 2,12 8500

Road freight brakemen an

flagmen..................... 7.05 {193.08 | 7.63 [172.89  5.00 {142.43 | 5,81 {167.88 | 3.29 | 123.83
Road passenger engineers and
motormen................... 4,21 1 55,50 | 4.64 | 61.14 | 4,02 53.05 | 527 | 61.38 | 2.86 | 46.57
Road passenger firemen and
CIPETS. st i iaeiaaieanas 3.74 (110.19 | 4,03 [100.89 | 4.21 | 97.00 | 4,10 |120.95 | 2.82 78.07
Road passenger conductors....| .47 130.60 | 1.05 20.11 .58 1 25,33 .55 | 25,11 .85 | 19.81
Road passenger baggagemen. .| 1.45 | 66.62 .93 | 52.69 .74 | 53.65 .70 | 59.89 .35 1 46,70
Road = passenger brakemen
and flagmen......cceeo...... 1.2 | 4706 | 1L.73 | 46.73 | 1.14 | 38.85| 1.00 | 43.06 .65 | 37,21
Total.eeesaeracacunnnnnn 4.23 [119.76 | 4.29 1114.53 | 3.75 {12453 | 1.76 | 69.04 | 1.79 | 70.18

NONTRAIN EMPLOYEES.

Table 34 contains the number of accidents to nontrain employees
of Class I railroads for the years 1917 to 1921, classified by causes.
The table also gives frequency rates for each cause, based on the
following exposure for industrial employees: 1917, 3,727,490,000
hours; 1918, 3,925,030,000 hours; 1919, 3,521,480,000 hours; 190,
3,763,970,000 hours; 1921, 2,808,498,000 hours. The fatality rate
for this group of employees, who are mostly shopmen, does not
change materially, but there is something of a drop in the non-
fatal-accident rates.

Throughout the years covered b§ this table the most serious cause
of fatality is “falls of person.” Next to this in nearly every year
comes ‘“handling tools or objects,” and with a rather surprisingly
high frequency.
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TABLE 34,—~NUMBER OF NONTRAIN ACCIDENTS ON CLASS I RAILROADS IN THE UNITED STATES AND FREQUENCY RATES (PER 1,000,000 HOURS’
EXPOSURE) 1917 to 1921

NUMBER OF ACCIDENTS.
1917 1918 1919 1920 1921
Accident cause.

Killed.|Injured.| Total. [Killed.[Injured.j Total. |Killed./Injured.| Total. |Killed.\Injured.| Total. | Kiiled.|Injured.| Total.
m hinery, engines, motors, etc.......ccceeenne 15| 4,741 | 4,758 38| 4,85 4,873 17{ 3,885 3,902 22| 4,087 | 4,109 1 2,919 2,932

on apparatus 5 530 535 7 585 592 6 460 466 3 480 492 3 3
Handling tools and objects. 38 | 44,855 | 44,803 42| 37,196 | 37,238 52 | 33,340 | 33,392 39 | 35,489 | 35,528 25,858 | 25,883
Flying particles.......covvuerrieiiiiiniiioneiescnnnnnens 1| 7,481 7,44 4] 6,8071 6,901 |....... 5, 536 1 5,536 11 5,744 | 5,745 4,227 | 4,229
Explosives and inflammable, hot, or corrosive substances. 21| 2,949 | 2,970 21| 2,857 2,878 16| 2,356 | 2,372 131 2,648 | 2,661 13! 1,875 1,888
Electriccurrents.........oooveuiiiinniiiniieiereninennan 24 183 209 25 245 270 22 223 225 9 221 0 16 1 140
Collapse, fall, etc. of objects. 42 | 14,087 | 14,129 56 | 13,132 | 13,188 42 | 10,536 | 10,578 44 | 11,822 | 11,866 27| 8,341 8,368
Falls of persons. ............... 98 ] 13,892 { 13,990 | 111 12, 474 | 12,585 89| 9,871 9,960 76 | 10,906 | 10,982 59| 7,725 7,784
Misce! rial Jd 19127,570 | 27,689 | 131 | 25,642 | 25,773 97 23, 867 | 23,964 131 | 26,250 | 26,381 92 | 20,037 | 20,129
Total industrial accidents. 363 (116,232 |116,595 | 435 |103,863 [104,298 | 341 | 90,074 | 90,415 338 | 97,656 | 97,994 254 | 71,449 71,703
Other nontrain accidents...... 13 978 991 18 1 037 1,085 18 768 786 2 637 [/ 31 ORI ORI SRR
Total nontrain accidents.............oeue. sesssnces 376 117,210 {117,586 | 453 104,900 (105,353 359 | 90,842 | 91,201 361 | 98,293 l 98,654 254 | 71,449 | 71,703

ACCIDENT FREQUENCY RATES (PER 1,000,000 HOURS’ EXPOSURE),

Worl machinery, engines, motors, etc |0.004 1.27 1.28 | 0.010 .23 1.24 | 0.005 1.10 1,11 |0006 1.09 0.004 1.04 1.04
Trans ion apparatus. . . .14 L14 1 .002 .15 151 .002 .13 .13 | .0007 13 .13} .002 12 .12
.010 12.03 | 12.04  .011 9.48| 9.40( .015{ 9.47( 9.43.010 9.43 9.44 [ .008 9.20 9.21

.......... 0003 1.99] 1.99) .001 1.76 176 §.......] 157 1.57 | .0002 1.53 1.53 | .0007 1.50 1.50

........ . 0068 79 .80 | .005 73 L7311 .005 .67 .67 | .003 70 L71 1 .004 .66 .67

.008 .06 | .006 .06 071 .006 .06 .07 | .002 .06 | .005 .04 .04

.011 3.7 3.79 | .014 3.351 3.36{ .012| 299 3.00 | .011 3.14 3.15 | .009 2.96 2.97

Fallsof persons.............. .028 3.731 8751 .028] 3.18] 3.21] .025] 280 2.83 | .020 2.90 2.92].021 2.75 2.7
Miscellaneous industrial catses. .......cccveeeniecannennn. .032 7.43 | .033 6.53 6.57 | .028| 6.78] 6.81].035 7.09 7.18 | .032 7.13 7.16
Total, industrial accidents. ........ccouruenernnnnss .097 | 31.18( 31.28| .111 | 26.46 ) 26.57 | .097 | 25.58 [ 25.68 ) .0897 | 26.12 | 26.21 | .090 25.44 | 25.53
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STEAM RAILWAYS, 33

In Table 35 the number of fatal and nonfatal accidents among the
nontrain employees are shown by occupation groups, such as shop-
men, stationmen, trackmen, etc., and in Table 36 are presented acci-
dent frequency rates for such employees. Among these groups the
shopmen show constantly the highest frequency, but the bridge and
buil%ing men have a much higher severity.

TABLE 35.—NUMBER OF NONTRAIN ACCIDENTS ON CLASS I RAILROADS IN THE
UNITED STATES, 1917 TO 1921, BY OCCUPATIONS AND CAUSES.

1917 1918 1919 1920 1921
Accident cause. I 1 I L L
i n- + n- n- ; n- : n-
Killed. jured. Killed. jured. Killed. jured. Killed. jured. Killed. jured.
Shopmen.
Working machinery, engines,

MOtors, e1C. o.vevreraacaennns 74,148 26 | 4,303 12} 3,304 17 | 3,541 81 2,522
Transmission apparatus....... 4 406 4 476 5 373 3 402 6 266
Handling tools and objects.... 10 18,335 11 (17,022 13 113,557 13 (14,440 410,103
Flying particles............... 115,928 215,576 |....... , 14,514 14 3,111
Explosives and inflammable,

hot, or corrosive substances. i0 { 2,521 12 | 2,460 111 2,035 6| 2,367 81 1,651
Electric currents. ...... T 7 103 10 168 10 168 4 139 9 9
Collapse, fall, ete., of objects... i1 |10,339 23 19,013 15 | 7,755 21 | 8,909 13} 6,400
Fallsof persons............... 27 117,089 26 | 6,658 27| 5,283 22 | 6,075 15| 4,601
Miscellaneous industrial causes 41 118,458 64 {17,497 28 15,323 43 |16,880 17 | 12,874

Total industrial accidents.] 118 [67,327 178 163,773 121 |52,197 130 |57,267 81 | 41,667
Other nontrain accidents...... 1 225 4 262 |..en.. 192 3 08 .l
Total nontrain accidents. . 119 167,552 182 |64,035 121 52,389 133 157,465 |..coo.feennnn.

Station men.

Working machinery, engines,

motors, etC.........ooaiuia.s 1 32 faeunns 35 |caaae 19 1 3 ..., 22
Transmission apparatus.......|.. .. . 2 9l...... 15 I PO ... 9
Handling tools and objects.... 11 10,431 817,779 10 ] 7,584 817,907 21 4,520
Flying particles...............0 .. ., 56 |....... T2 eea... 44 |...o.l. 50 [....... 34
Explosives and inflamnmable, .

hot, or corrosive substances. 1 66 2 55 f..u... 47 1 54 3 37
Electric currents. ...... SETILIT] v 3l...... 13 ....... 1 1 4
Collapse, fall, etc., of objects. .. 111,538 11,321 3 865 1....... 548
Falls of persons................ 111,561 911,298 31,030 2 5 669
Miscellaneous industrial causes 711,908 41,544 2| 1,587 611,576 41 1,087

Total industrial accidents. .. 22 15,613 24 112,126 18 (11,188 19 11,645 14| 6,930
Other nontrain accidents. .. ... 1 39 ... 63 1....... 29 1 .

Total nontrain accidents....| o3 15,652 24 {12,189 18 11,217

Trackmen.
Working machinery, engines,

motors, ete. .........cooei. 271 7 258 2 255 1 262 [oe..... 206
‘L'ransmisston apparatus P I 37 1 40 1 35 |eaeennn 35 leeean.. 24
Handling tools and objects. ... 7 [12,226 14 | 9,497 10 | 9,635 9 {10,419 12 9,022
Flying partlcles D , 2 932 ....... 886 |....... 922 1 863
Explosives and inflammable,

hot, or corrosive substances. 4 118 2 117 3 87 3 75 leeeen.n 77
Electric currents. ............. 5 18 2 9 2 16 2 26 1 17
Collapse, fall, etc., of objects. .. 8 939 8 049 6 830 7 916 5 676
Falls of persons............. sl 26| 2,447 271 2,139 17| 1,661 28 | 1,934 21| 1,104
Miscellaneous industrial caus 31 | 3,805 39 | 3,455 30 | 3,774 51 | 4,423 34| 3,62

Total industrial accidents...| 81 |20,055 | 102 |17,396 71 17,179 | 101 (19,012 74 | 15,704
Other nontrain accidents. . 6 144 [ 214 7 215 9 1. 2 (R RN

Total nontrain accidents....| 87 |21,000 | 108 |17,610 78 17,304 | 110 19,145 |.... .. |.......
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TasLE 35.—NUMBER OF NONTRAIN ACCIDENTS ON CLAS3 | RAILRCADS IN THE

UNITED STATES, 1917 TO 1921, BY OCCUPATIONS AND CAUSES—Continuc '

1917 1918 1919 1920 1921
Accident cause. L L . ; 1
-t n- s n- In- + n- N n-
Killed.| 1yreq. [Kited.| jreq. [Killed )y g [Killed.l oo (Killed.) o peq
Bridge and bullding men.

Working machinery, engines,

motors,etc.....o.coeeeeannes 1 B ea..... 92 {....... 78
Transmission apparatus.......l ...l 28] 1] 30¢{....... 2|....... 19 1 24
Handling tools and object: 711,432 511,535 51 1,327
Flying particles ceenas 116 |....... 127 |.......
Explosives and inflammable,

hot, or corrosive substances. 2 54 3 2. 55 |.eaet 43]....... 27
Electric currents.............. 2 8 1 6 3 9....... 6 2 4
Collapse, fall, etc., of objects. 16 522 13 £30 10 443 10 425 7 361
Falls of persons............... 26 11,027 21 885 17 719 15 863 12 585
Miscellaneous industrial causes 8 982 6 820 17 909 7| 1,020 15 854

Total industrial accidents...[ 60 | 5,044 51 | 4,149 553,78 | 374,130 42| 3,356
Other nontrain aceidents......| . . ... % 43 ... 21 3 8 .....]......

Total nontrain accidents....; 60 | 5,068 53 | 4,192 55 | 3,801 40| 4,158 |..c.o.]oeennen

Other employees.

Working machinery, engines,

motors, etC.....oenninaaaal., 6 190 5 170 142 3 161 91
Transmission apparatus. . 1 56 1 30 [...... 194 ... 2]....... 20
Handlng tools and objects.... 5] 1,69 31,269 12 | 1,132 411,188 2 886
Flying particles...............f....... 184 |....... 179 |....... 17 ..., 1381 ....... 63
Explosives and inflammable,

hot, or corrosive substances. 4 190 2 183 2 132 3 109 2 83
Electric currents........ eaiaan 10 53 12 19 7 39 2 41 4 20
Collapse, fall, etc., of objects. 6| 749 nl 79 8| o643 6| 557 2 356
Fallsof persons. .............. 18 | 1,768 28 | 1,494 25| 1,178 911,042 6 676
Miscellaneous industrial causes 32| 2,407 18 | 2,326 20 | 2,274 24 | 2,351 22| 1,597

Total industrial accidents...| 82 [ 7,203 80 | 6,419 76 | 5,730 51 | 5,602 3| 3,792
Other nontrain accidents. ..... 5 546 455 11 311 7 % 3 R P

Total nontrain accidents.. .. 87 | 7,839 86 | 6,874 87 { 6,041 58 | 5,855 |..uceii]oenenns

Total employees.

Working machinery, engines, .

motors, etC.........oaaiiaL. 15§ 4,741 38 | 4,835 17 | 3,885 22 | 4,087 131 2,919
Transmission apparatus.. . 5 530 7 585 6 460 3 4 7 343
Handling tools and objects. . 38 (44,855 42 137,196 52 (33,340 39 {35,489 25 | 25,858
Flying particles............... 1| 17,43 4]6,87|....... 5,536 115,744 24 4,227
Explosives and inflammable,

hot, or corrosive substances. 21 | 2,949 21 § 2,857 16 | 2,356 13 | 2,648 13| 1,875
Electric currents 24 185 25 245 22 223 9 221 16 124
Collapse, fall, etc., of 0 42 (14,087 56 13,132 42 10,536 44 11,822 271 8,341
Falls of persons. .......... 98 (13,892 111 (12,474 89 | 9,871 76 (10,906 59| 7,725
Miscellaneous industrial cai 119 [27,570 | 131 25,642 97 |23,867 | 131 |26, 92 | 20,087

Total industrial accidents...| 363 (116,232 435 [103,863] 341 [90,074 | 338 197,656 | 254 | 71,449
Other nontrain accidents...... 1 97 18 | 1,037 18 768 2 {7 PR PO

Total nontrain accidents....| 376 |117,210} 453 /104,900 359 \90, 82| 361 \98,293 ..............
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STEAM RAILWAYS, 35

TABLE 368.—NUMBER OF NONTRAIN ACCIDENTS, NUMBER OF HOURS’ EXPOSURE, AND
ACCIDENT FREQUENCY RATES (PER 1,000,000 HOURS’ EXPOSURE) FOR INDUSTRIAL
%%P%(;)NYSEES ON CLASS I RAILROADS IN THE UNITED STATES, 1917 TO 1921 8Y OCCU-

T .

Oceupation . 1917 1918 1919 1920 1921

Number of accidents.

SRODINEN - e e neneeneees e e eeeanens 67, 445 63,951 52,318 57,307 41,748

Station men... o 15,635 12,150 11,206 11,664 6,944
Trackmen....... ... .. 00000 . 21,036 17,498 17,250 19,113 15,778
Bridge and building men o 5,104 4200 3,835 4167 3,308
Other emMPlOYeeS. .. vvueusnnnsonanenamannns 7,375 6,499 5,806 5,653 3,835

Tl eeenemranrnenennrsenrnsencnnns 116,595 104,298 90,415 97,994 71,703

Hours of exposure (thousands)

Shopmen...cvveeueuenuneinneirunnnennnnnns 1,400,734 | 1,582,114 | 1,456,460 | 1,584,884 1,150,383
Station men. .. 689,174 690,048 620,370 644,202 511,018
Trackmen 1,019,263 | 1,031,366 888,206 955,570 678,478
Bridge and building men .. ,314 202,575 165,072 168,550 117,742
Other employees. . ccveeeeeeniivraareeann. 415,005 418,927 391,372 410,764 349,977

Total. coveeerennennionecnceniiennan.. 3,727,490 | 3,925,030 | 3,521,480 | 3,703,970 2,808,498

Accident frequency rates (per 1,000,000 hours’ exposure).

Shopmen .................................. 48.15 40, 42 35,92 36. 22 36,29
Station men. .. 22.69 17.61 18. 06 18. 11 13. 56
Trackmen........cooeeiomuinnnnn. I 20. 64 16,97 19.42 20. 00 2.25
Bridge and building men ... 25.10 20.73 23.23 24,72 28,87
Other employees. . ..vveeeeoueeeseennnan.. 17.77 15. 51 14.83 13.76 10,96

17 PN 3128 26, 57 25. 68 26,03 25.53

Table 37 shows the frequency rates per 1,000,000 hours’ exposure
for nontrain employes for the five-year period, 1917 to 1921.
TABLE 37.—ACCIDENT FREQUENCY RATES (PER 1,000,000 HOURS EXPOSURE) FOR

NONTRAIN EMPLOYEES ON CLASS I RAILROADS IN THE UNITED STATES, 1917 TO
1921,

Occupation. Fatalities. 1(\12 na{;ci-
F11T0) 03 10T « SR R C.09 39. 54
Station men. .. .03 18.30
Trackmen.... .. .10 20.00
Bridge Mem. . eureniueeirraiireiiionaeiteirairseriatasanersesnaeecaaeensann .30 24,29

GRADE-CROSSING ACCIDENTS.

Table 38 is introduced for the purpose of adding to the force of
what has been said already regarding the hazards of grade crossings.
The maximum number of deaths at such places is found in 1917.
'The number of injuries was slightly more in 1920 than in 1917. The
increase of such accidents is known to be due to increased use of
automobiles, together with increased traflic on the railways. While a
perfect solution of the problem can scarcely come without doing away
altogether with grade crossings great improvement may be expected
with the installation of better systems of warning and the greater

use of protective gates.

for reduction of accidents must be on more careful driving.
end the railways have instituted the ‘‘ cross ¢rossings carefully’” cam-
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36 STATISTICS OF INDUSTRIAL ACCIDENTS,

paign, and another year ought to indicate whether this form of effort
brings results.

Table 38 also indicates that accidents due to trespass have declined
quite materially in recent years. Whether this is due to special
efforts on the part of the railways or is the result of a lessened number
of trespassers it is impossible to determine.

Tipie 38,—NUMBER OF PERSONS AND NUMBER OF TRESPASSERS KILLED OR

INJURED IN RAILWAY ACCIDENTS AT HIGHWAY GRADE CROSSINGS IN THE UNITED
STATES, 1890 TO 1921.

Number of per- Number of tres-
SOnS— passers—
Year ending—
Killed. §Injured.} Killed. ] Injured.
June 30, 1890 .« ettt rte e ctercreaeareaaanan 402 675 98 151
June 30, 1891 ... een ceee . . 564 863 167 162
June 30, 1892. .. 568 942 137 176
June 30, 1893. .. 596 1,064 163 179
June 30, 18%4.... 571 817 ¢ - 119 136
June 30, 1895. .. 508 961 133 176
June 30, 1896. ... 615 1,058 171 248
June 30, 1897.. 575 1,033 116 197
June 30, 1898. . 657 14,123 151 202
June 30, 1899 674 1,087 170 188
June 30, 1900. . 730 1,297 171 204
June 30, 1901.. 1 1,354 209 242
June 30, 1902. . 827 1,335 265 272
June 30, 1903. ... 898 1,481 271 247
June 30, 1904. .. 808 1,463 197 224
June 30, 1905. ... 38 1,574 215 256
June 30, 1906. ... .o . 929 1,892 250 226
June 30, 1907....... .. 934 1,817 237 274
June 30, 1908. ... cean - . . 837 1,762 216 323
June 30, 1909. .. 735 1,833 112 211
June 30, 1910. ... 839 1,939 129 153
June 30, 1911.. 992 2,434 148 124
June 30, 1912 1,032 2,506 136 138
June 30, 1913 1,125 3,080 145 172
June 30, 1914 1,147 2,935 122 119
June 30, 1915 1,086 2,981 &3 72
June 30, 1916. . 1,396 3,267 86 83
Dec. 31, 1916...... c——e aae .- 1,652 3,859 121 101
Dec. 31, 1917...... . . .- 1,969 4,764 131 128
Dec. 31, 1918...... 1,852 4,683 137 140
Dec. 31, 1919...... a-- . . 1,784 4,616 107 218
Dec. 31, 1920...... cene 1,791 5,077 100 273
Dec. 381, 102 L L i iiiiieitiiaiieieactiaaaes 1,705 4,868 106 166

IRON AND STEEL INDUSTRY.

The Bureau of Labor Statistics was called upon in 1910 to make a
special study of the iron and steel industry, and a section of the
investigation then conducted was devoted to the subject of accidents.
Since that time such information has been continuously assembled
and the results have been published from time to time. For detailed
discussion of the various phases of the accident problem as found in
the iron and steel industry recourse must be had to the published
bulletins,® particularly Bulletin No. 298.

Table 39 is arranged to show the number of accidents and accident
frequency and severity rates for the industry and the several depart-
ments for two 5-year periods, 1910 to 1914 and 1915 to 1919, and
the years 1920 and 1921. The 1921 figures for the several depart-
ments have not hitherto been published.

& Conditions of employment in the iron and steel industry of the United States, Vol. IV, Accidents and
accident prevention (Doc. No. 110, 624 Cong., 1st sess.); U. S. Bureau of Labor Statistics Bui. No.
216: Accidents and accident prevention in machine building; Bull. No. 234: The safety movement in the
iron and steel industry; Bul. No. 256: Accidents and accident prevention in machine building; Bul. No.
208: Causes and prevention of accidents in the iron and steel industry.
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SRON AND STEEL INDUSTRY. 87

TABLE 39.——ACCIDENTS AND ACCIDENT RATES IN THE IRON AND S’I‘EEL INDUSTRY
N THE UNITED STATES, 1910 TO 1921, BY DEPARTMEN

Accident frequency rates| Accident severity rates
Number of cases. hours’ ex- (per 1,000 hours’ ex-
. posure ‘posure).
uiva-
Period or lent num-|
year. ber of Per- Per- | Tem-| Per- | Tem-|
’ fu]l-gear ma; Tem- ma; po- . ma% po- T
workers. nent | por: nent | ra o~ nent | rai o-
Death.| 00 | BOAT | Total. [Death, To® | T2V | 0" [Death] THE° | Y [ 18
abil- | ity. abil- abll- abil- | abil-
ity. ity. | ity. ity. | ity.
The industry.
1910-1914. . .[1,310,911 | 1,524 5,080 226,305 {232,954 0.4 1.3]567.5 !59.2 23| L1} 0.7} 41
1015-1919...|1,545,706 | 1,731 (4,469 |186,532 {192,732 4] 1.0]40.2 41.6 2.2 .8 .6 3.6
1920........ 442,685 | 327 11,084 | 49,482 | 50, 2( .8(37.3383( 15| .8| .4| 27
1921........ 237,004 156 | 527 1 21,279 | 21,962 2 712.9 l30.8 L3 .7 b5 2.5
Blast furnaces.
1010-1914...] 126,582 324 1 366 | 22,578 | 23,268 0.9| 1.0}60.4[62.3 521 10| 0.8 7.0
1015-1919...| 136,166 317 | 312 | 15,287 lo 916 .8 .8137.4 139.0 4.7 .9 b5 6.1
1920. ....... 35,470 47 58 1 3,214 , .4 .5]30.2 31.1 2.7 .9 4 4.0
192........ y 23 24| 1,160 1, 5 .5 (250 (26.0 3.0 .5 .4 3.9
Bessemer department.
1910-1914. .1 28,101 571 146 | 7,367 | 7,570 0.7{ 1.7} 87.4 (8.8 40 11| 1.3] 6.4
1915-1919 ..l 25,645 62 112] 4,262 | 4,436 .81 1515541577 48| L.1] 1.0 6.9
1920........ 6,907 5 9 750 764 .2 4136.2 ,36.8 1.4 .3 .6 2.3
1921........ 3,440 4 6 252 262 4 61 24.4125.4 2.3 .4 4] 3.1
Open hearths,
1910-1914. . .| 71,293 143 | 333 | 15,809 | 16,285 0.7 1.5)72.8 175.0 40| 1.6] 10| 66
1915-1919. .. 86,175 191 | 317 | 12,563 | 13,071 W70 1.2 48.6 |50.5 4.4) 1.2 .91 65
1920........ 28,823 43 70| 3,164 3,277 .5 .8137.0 138.3 3.0 .8 51 4.3
192........f 12,783 9 21| 1,082 1,112 2 .6128.2129.0 1.4 .4 .51 23
* Foundries
1010-1914. .| 95,917 84 | 449 | 17,765 | 18,208 0.3| 1.6]61.7 |63.6 1.8] 11| 0.7] 3.6
1915-1919. .. 92,746 277 | 16,604 | 16,985 3§ 1.0|59.7 |61.0 1.8 .9 T 3.4
1920........ 35,300 13 971 6,688 | 6,798 1 .9163.2 64.2 7 .8 .8 3
1921........ 15,388 9 34| 2,756 2,799 2 .7 59.7 160.6 12 .7 .8
Bar mills.
1915—1919 . 24,081 20 771 4,745 4,842 0.31 1.1 65.6[67.0 L7{ 0.7 0.7 31
........ 3,880 1 5 525 527 1 4| 44.8 |45.3 5 .2 B L2
1921 ........ 1,012 |....... 5 2281 233 1....... 9139.8 40.7 |....... 1.0 6| 16
Heavy rolling milis,
1910-1014_ ..} 67,663 74| 261| 9,007} 9,342 0.4 1L.31{44.4 6.1 211 0.9} 0.6 3.6
1015-1919. . .| 75,166 9 275) 6,950 7,316 |  .4| 1.2]30.8[32.4 2.4 L0 51 3.9
1920........ 20,787 12 34| 1,638] 1,684 .2 .5126.3 27,0 1.2 .4 .41 20
1921........ 9,000 3 15 485 503 .1 .5116.5 (17,1 .6} .3 31 L2
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TaBLE 39.—ACCIDENTS AND ACCIDENT RATES IN THE 1IRON AND STEEL INDUSTRY
IN THE UNITED STATES, 1910 TO 1921, BY DEPARTMENTS—Continued.

Accident frequency rates | Accident severity rates
Number of cases. (per 1,000,000 hours’ ex- (per 1,000 hours’ ex-
posure). posure).
lEquiva.-
ent nuin-|
Perég? o | “berof Per- Per- | Tem-| Per- | Tem-
year. ull-year mar Tem- ma | po- | ma- | po- |
Workers. nent { porai nent | rar Yy 0~ - nen rary o
Death.| 5ic” [ Hisabit| Total [Death.) Gek | & | £ [Death| GE* | &Y | tal.
abil-|{ ity. abil- | abil- abil- | abil-
ity. ity. | ity. ity. | ity.
Plate mills,
1910-1914. .. 27,711 19| 105| 3,129 | 3,253 0.3] 1.6]48.0 140.9 1.8 L4 0.7{ 3.9
1915-1919. . . 35,073 25 89| 4,016 | 4,130 2 .8 138.2139.2 1.4 .6 B 245
1920........ 11,928 9 231 1,147 1 1,179 3 .6132.133.0 L5 .6 41 2.5
1921......-. 4,580 3 7 318 328 2 .5123.1[23.8 1.3 .3 4] 2.0
Rod mills
1915-1919. .. 15,218 14} 70| 1,721 | 1,805 0.3| 1.5/(37.71(39.5 L8 L3| 0.5 3.6
1920........ 3,729 1 9 344 354 .1 .8130.7 3L.6 .5 .5 4| L5
1921........ 2,099 |....... 6 126 132 |eeen... 1.0720.0121.0 |.......{ .7 37 L0
Sheet mills
1910-1914_ .| 128,423 88 ( 308 { 19,262 | 19,658 0.2 0.9f50.051.1 L4]| 0.6 0.6 2.6
1915-1919. . .| 104,335 37 172 | 10,034 | 10,243 .1 .5 321 32,7 .7 .4 .4 L5
1920........ 24,279 14 59 | 2,07 ) .2 .8140.1 141.0 1,2 W7 .81 2.3
1921........ 15,845 5 381 1,702 | 1,746 .1 .81 35.8[36.7 .6 .5 B L6
Tube mills,
1910-1914. .. 73,338 36 249 ( 8,623 8,908 0.2 1.1 39.2 140.5 1.0} 0.7 0.5 2.2
1915-1919. .. 75,108 38| 178 | 4,825 | 5,041 2 .81 21.4 (22.4 1.0 .5 31 L8
1920........ 22, 666 13 71 2,166 | 2,250 2 1.0 | 31.9 133.1 1.1 .5 5] 2.1
1921........ 14,622 4 35 840 879 1 .8 19.1 [20.0 .5 .5 4] 1.4
Miscellaneous rolling mills,
1910-1914. .., 104,829 82| 360 | 21,501 | 21,943 0.3 1.2 { 71.8 (73.3 1.7 L1} 0.9 3.7
1915-1919.. . 102,696 253 1 218 {12,644 | 12,915 .2 .71 41.0 41.9 1.0 .5 6 2.1
ceean 29,898 19 811 3,713} 3,813 .2 .9 ) 4.4 42.5 1.3 .8 .6 2.7
12,068 4 36| 1,479 | 1,519 1| 1.0 40.9 [42.0 7 .9 71 2.3
Fabricating shops.
1910-1914...] 108,538 98 | 425 ) 26,029 0.3 | 1.378.3|79.9 1L7) 09| 0.8 3.4
1915-1919. .. , 985 59 | 163 | 13,195 |131,417 .2 .7 | 54.3 55.2 1.5 .5 .61 2.6
1920........ 17,218 14 68| 2,721 | 2,803 .21 1.3]52.7 [54.2 1.6 1.1 .61 3.3
1921........ 12,908 5 451 1,971 | 2,021 1] L.2(50.9152.2 .8 7 6 21
Forge shops.
1910-1914 ... 6, 249 8 19| 1,080 | 1,107 0.4 1.0 57.6 |59.0 26| 0.6 0.7| 3.9
1915-1919. .. 12,667 9 451 2,189 [ 2,243 21 1.2 57.68 59.0 i.4) 1.1 9 3.4
1920........ 2,197 |....... 5 380 385 [ieennnn .8 58.6 59.4 |....... .8 70 L5
1921........ .902 1 3 107 111 .4 111395 41.0 22| L0 71 3.9
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TaBLE 39.—ACCIDENTS AND ACCIDENT RATES IN THE IRON AND STEEL INDUSTRY
IN THE UNITED STATES, 1910 TO 1921, BY DEPARTMENTS—Continued.

Accident frequency rates| Accident severity rates
- Number of cases. (per 1,000,000 hours’ ex- (per 1,000 hours’ ex-
posure). posure).
leEn uiva-
nui-
Periegrd of "ber of |- Per- Per- | Tem- Per- | Tem-
year-  |ull-year ma- Tem- ma- | po- | me | po- |
workers. nent nent | rar; o- nent | rary | To-
Death.| (e | §ikabit] Total. [Death| it | G | £, [Death) ™ | "4id | tal.
abil-{ ity. abil- | abil- abil- | abil-
ity. ity. | ity. ity. | ity.
Wire drawing.
1010-1914 ...1 59,481 21| 883 11,504 | 11,908 0.1] 21]63.5 !65. 7 0.7} 19| 0.6] 3.2
19165-1919...| 52,666 12| 321 6,912 7,245 A 2.0 43.7 45.8 51 16 S 26
1920........ 13, 2 63| 1,252 | 1,317 11 1.6(31.5:33.2 31 1.7 5 25
1921........ 9,186 4 36 527 567 1] L3[19.1120.6 .91 1.4 4 27
Electrical department.
1010-1914. ..1 14,921 33 48| 1,957 | 2,038 0.8 1.1]45.2[47.1 46| 1.2] 05} 6.3
1915-1919. . . 16,023 46 40| 1,851 1,937 1.0 .8138.5403 57| 1.0 S5 7.2
1920........ 4,473 L] 3 403 411 4 .21 30.0 1306 2.2 .1 4127
192........ 3,025 2 3 188 193 2 L3207 21.2 1.3 .6 B 22
Mechanical department.
1010-1914.. .1 97,161 104 | 392 ] 17,794 | 18,292 0.4| 1.3]61.0]627 211 11| 0.8] 4.0
1915-1919.. .} 154,846 154 | 492 18,556 | 19,202 31 1.1]39.9 1413 20 1.0 .51 8.5
1920........] 34,648 26 68| 3,767 3,861 3 .7136.2137.2 1.5 .6 51 2.8
1921........] 25,036 - 21 411 1, 1,775 3 5227 )23.6 L7 .5 41 2.5
Power houses,
1912-1914. .. 8,083 6 21 544 571 0.2] 0.9] 2241235 1,51 0.8] 0.3} 2.6
1915-1910...| 13,219 b 21 739 787 7 .5118.6 |119.8 4.1 .6 3] 50
1920........ , 591 4 1 172 177 3 111251129 L7 Q) 2| 1.9
192t........ A b P 77 79 3...... 10.9 {11.2 L7 [eeeen. 2| 1.9
Yards.
1010-1914. .. 55,932 112 243 | 8,112 8,467 0.7 1.5} 48.6 | 50.8 40} 1.4} 06| 6.0
1915-1919...| 53,800 108 | 258 | 5,685 6,049 7] 1613521375 3.9 18 6| 6.1
1920........ 12,087 10 33 922 965 .3 .9 25.4126.6 1.7] 1.3 4 3.4
1921........ 5,840 6 22 3| 1.3 24.1(26.7 2.1 i.9 S 4.4
Coke ovens. 3
1912-19M4...0 13,282 P14 39| 1,651 1,717 0.7] 1.0]41.4(43.1 4.1} L.5| 0.6 6.2
1915-1019...] 28,901 661 441 2,003 2,205 8 5| 24.1)|254| 4.6 .5 4| 85
1820........ 8,620 6 1 518 535 2 .4110.0 | 10.6 1.4 N 31 2.4
1921........ 5,768 2 182 188 1 .2110.5110.8 N .3 .21 11
Armor plates.
1911-1914. .. 3,000 41 12 362 3781 04] 1.3)40.241.9] 271 05] 0.7] 3.9
1916-1919...| 4,761 9| 8| 75| 719 6| .4140.9150.4| 3.8 .3{ .8| 4.9
1920........ 1,517 1f...... 140 141 21...... 30.8 [31.0 1.3 J...... 5] 1.8
192l........ 1,134 1 2 105 108 .3 .6 ]30.9 [31.7 1.8 .6 .6| 3.0
t Less than 0.05.

2 These figures are for coke plants ﬁf:rated in connection with steel plants. For a more complete state-
ment see publications of Bureau of es.
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TABLE 39.—ACCIDENTS AND ACCIDENT RATES IN THE IRON AND STEEL INDUSTRY
N THE UNITED STATES, 1910 TO 1921, BY DEPARTMENTS8—Concluded.

Accident frequency rates| Accident severity rates
Number of cases. (per 1,000,000 hours’ ex- (per 1,000 hours’ ex-
posure). ‘posure).
lequiva-
ent num-| .
P °ﬂ$°" ber of Per- Per- | Tem-| Per- Tem-‘
year. | full-year ma- | Tem- ma- | po- ma- | po-
) WOTKerS: Ineath,| S0 | ROFAIY | motal. (Death.| 250¢ | T35V | Xo- Ineatn [ 1eR¢ | rary | To
abil- | ity. abil- | abil- abil- | abil-
ity. ity. | ity. ity. | ity.
Axle works,
1912-1914. .. 1,326 2 4 438 44 0.5| 1.0110.1 1116{ 3.0| 21| 1.61] 6.7
1915-1919. . 2,467 |...... . 4 338 342 |.eeee.. .5 | 45.7 [46.2]....... 1.2 71 L9
1920........ L ) PO 100 100 [ooocnefeenens 4.8 [44.8]....... ...... .7 .7
1921........ 42 1h..... 12 13 L3 Jeeeee. 16.5 117.9] 8.3 |...... 51 8.7
Car wheels,
1912-1914. .. 2,367 3 15 609 627 0.4 2.1/858 (88.3 2.5{ 0.9 1.3 4.7
1915-1919. .. 5,904 7 18] 1,313 ( 1,338 .4| 1.0}74.175.5 24). .51 LO{ 3.9
1920........ 1,215 |....... 4 170 174 foooeeee 1.0 | 46.7 |47.7 |....... 9 .61 L5
1921........ 552 1 2 92 97 .61 12| 56.7 158.6 3.6 5 7] 4.9
Docks and ore yards.
1911-1914. .. 1,203 3 11 139 153 0.8] 2.8/ 358 [39.4 46( 28| 0.8} 82
1915-1919. .. 1,383 6 12 175 193 1.4] 2.9]42.2[46.5 87| 41 .5113.3
1920........ 379 1 2 12 15 .9 1.8]10.6 [13.3 53| 2.9 1] 83
1921 ........ 235 [eecence]onnenn 11 ) ) U PO AP 15.6 |15.6 |.eeeenefennns . 5 .5
Erection of structural steel.
1912-1914. .. 2,157 26 2% 738 788 40| 3.7 |114.0 [121.7{ 24.1! 5.5 1.8 31.4
1915-1019. .. 4 979 45 351 1,522 1 1,602 3.0 2.3 (101.9 1107.2} 18.1| 2.6 1.6 ] 22.3
637 6 12 204 222 3.3 6.6 |111.8 [12L.7] 19.7} 3.71 2.51] 25.9
573 5 4 168 177 2.9 2.3(97.8103.0f 17.5} 1.1} 1.7§ 2.2
Wire fence,
1915—1919... 7,31 1 47 684 732 0.1] 2.1)31.2 33.4 03| L6 03| 2.2
......... 1,097 {....... [] 48 54 |....eo L.8114.6 16.41].......] 2.9 .27 3.1
1921 ......... 1,095 I....... 3 79 82 leeuenee .9(24.1 [30.0 |.......] .8 41 1.2
Nails.
9,818 2 56 782 .31 03| 20
,364 |....... 8 164 .8 .1 .9
1,718 1 6 91 .6 31 21
190......... 6,660 2 12 624 0.5] 0.4 1.5
1921......... 3,728 3 3 424 .2 .5 23
Cold rolling.
1920......... 1,205 1 6 230 237 0.3] 1.7]63.9 (659 L7 0.5} 07| 29
192l......... 506 1 1 75 77 9 W7 | 49.4 {50.7 40| L2 ! 7] 59
Unclassified,
1915-1919...} 293,329 237 | 706 | 30,612 | 31,555 0.3 0.8]34.8 35.9 1.6} 1.3} 0.5] 3.4
1920......... 104,741 721 261 11,208 | 11,541 .2 .8]357(36.7 1.4 .9 51 2.8
1921......... 53,403 36| 134 | 4,468 | 4,638 .2 .8/27.9 28.9 L3 .8 5] 26
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IRON AND STEEL INDUSTRY. 41

The figures in Table 39 for the industry as a whole show as between
the two 5-year periods a definite decline in accident rates. The two
years which follow have lower rates than those for the average of the
preceding five years and there was a slight decline from 1920 to 1921.

The accident rates for blast furnaces are among the highest found
in the industry, but as an offset some of the most definite reductions
which can anywhere be found are recorded for this department.

While the figures for total accident frequency in the Bessemer
department make a very satisfactory series, the severity rates for
the second 5-year perioa are higher than for the first five years and
1921 is higher than 1920.

Open hearths are shown to have a marked decline in  accident
frequency, while the severity rates, though in less degree, have still
definitely declined. . ‘The accident rates for foundries are somewhat
disappointing as re%)ards_ the progress of accident prevention. As
compared with the basic metallurgical processes the foundries have
a lower accident severity with a higher accident frequency.

Heavy rolling mills sHow a steady and marked decline in accident
frequency, but in severity the second 5-year period was slightly
higher than the first. In 1920 and 1921, However, there was quite a
drop. From the first 5-yeur period to 1921 severity declined 67
per cent. Plate mills exhibit one of the most uniform declines
in both frequency and severity of accidents which is on record.
Frequency had a decline of 54 per cent and severity of 50 per cent
during the period covered.

The accident rates for sheet mills were strikingly low at the
beginning of the period and from that low point decline irregularly
but definitely. Tube mills share with sheet mills the lowest accident
rates, both frequency and severity, found in any of the departments
of the iron and steel industry. A notable feature of their experience
is the very striking deeline in accident frequency which t}I1)e table
shows. This is related quite closely with the large use, in mills of
this type, of a foreman’s bonus for accident reduction.

The production of the structural elements of bridges and steel
frame buildings is shown by the accident rates for fabricating shops
to be a matter of considerable hazard. These accident rates have
declined in considerable measure and quite regularly. In wire
drawing a very notable decline is to be observed in accident frequency.
Accident severity does not, however, follow the same course.

The electrical department taken as a whole does not display as
favorable a change in accident rates as the experience of particular
plants shows to be possible. However, the rates for 1920 and 1921
were much lower than the two 5-year periods, and the maintenance
of this condition will set a new record for another five years. The
mechanical departments of steel plants are of rather greater hazard
than ordinary machine shops. This is due in part to the fact that
a good deal of their work is unusually heavy and difficult, including
much urgent heavy repair work.

The yard operations of all industrial plants present a difficult
problem for the safety man. This is particularly true of the iron
and steel industry on account of the nature and volume of materials
which must be moved. That these difficulties have not all been
overcome is evident on inspection of the accident rates for this
department. The accident severity rates for the two 5-year periods
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are practically identical. The years 1920 and 1921 had lower rates
but those for 1921 were the higher.

Accident rates for the erection of structural steel, while covering a
much smaller exposure than could be desired, are, however, highl
suggestive. 'Thus far no industrial group has been discovered W%.ic
has as high rates as those here recorded. The only approach to it .
is the record of logging and saw-mill operations. The accident
severity rate in Oregon 1n 1920 for logging (see Table 17) is 21.56
per 1,000 hours’ exposure and for logging railways 20.24. In the
erection of structural steel the five years %I‘Okl 1910 to 1914 had an
accident severity rate of 31.4, and the five years from 1915 to 1919
a rate of 22.3, while the 1920 rate was 25.9 and that for 1921 was 20.2.
It is evident that improvement has been fairly 'regular.

Table 40 gives a more precise idea of the trend oi events in specified
departments, the accident rates being computed for 5-year intervals
from that ending in 1911 to that ending in 1921. The decline in ac-
cident frequency from the first period to the ‘last in the several
departments was as follows: The industry, 43 per cent; blast furnaces,
52 Iper cent; Bessemer, 64 per cent; open hearths, 47 per cent; heavy

olling mills, 51 per cent; plate mills, 46 per cent; and sheet mills,

24 per cent. In accident severity the decline was as follows: The
industry, 32 per cent; blast furnaces, 46 per cent; Bessemer, 29 per
cent; open hearths, 23 per cent; heavy rolling mills, 25 per cent; plate
mills, 50 per cent; and sheet mills, 45 per cent.

Foundries is the only department toshow anincrease for both accident
frequency (5 per cent) and severity (20 per cent). ATwo departments,
plate mills and sheet mills, show a greater decline in accident severity
than in frequency; the others have a greater decline in frequency.

It should be noted that these percentages of decline do not give a
complete idea regarding the relations of these departments. The
rates as found in the tables must be compared, since they represent
the actual conditions in any given interval.

TABLE 40.—TREND OF ACCIDENT RATES IN SPECIFIED DEPARTMENTS OF THE IRON
AND STEEL INDUSTRY, BY 5~-YEAR PERIODS.

Heavy
Blast Open Found- : Plate Sheet
Industry. Bessener.| 1 2P ! rolling ; :
5-year period. furnaces. hearth. ries, mills. mills, mills.
Accident frequency rates (per 1,000,000 hours’ exposure).
1907 to 1911........... 69.2 76.1 101. 5 84.2 60.1 6.0 69.4 4.1
1908 t0 1912.. . 65.1 67.7 79.5 79.5 61.5 57.0 60. 8 47.9
1909 to 1913 62.1 62.4 92.3 78.6 65.1 51,7 55.9 49.1
1910 to 191. 59. 2 59.2 £9. 8 76.1 63.6 46.0 49.9 5.0
1911 to 191 53.3 50.3 65.0 67.6 59.3 39. 4 4.7 48.1
1912 to 1916.. 5.3 47.8 76.1 64.8 57.8 37.3 41.5 47.4
1913 to 1917, . 48.2 4.1 68.3 58.4 60. 4 32.1 36.6 41.3
1914 to 1918 43.6 40. 5 60.7 53.5 57.0 3.1 39.8 35.8
191540 1919. ... . 41.2 38.6 57.7 50.5 55.6 32.0 39.2 32,7
1916 to 1920 41.1 38.0 53.1 50. 2 61.0 31.4 3R8.4 33.7
1917 t0 1921 39.5 36.3 47.0 4.8 63.1 29.9 37.6 33.4

P=3

Accident severity rates (per 1,000 hours’ exposure).

1907to1911........... 5.0 10.6 7.6 7.5 2.7 4.4 5.1 3.1
1908 to 1912.. 4.3 8.8 7.4 6.6 3.1 4.2 4.1 2.8
1909 to 1913 4.4 8.3 6.7 6.8 3.5 4.0 3.8 3.0
1010 to 191 4.1 7.0 6.4 6.6 3.6 3.8 3.8 2.6
1911 to 191 3.6 6.2 5.3 5.8 3.3 3.4 3.1 2.2
1012 to 1916. 3.7 5.8 6.1 5.5 3.1 3.5 2.8 2.3
1013 t0 1917. . 3.7 5.6 7.1 5.1 3.3 3.6 2.8 2.1
1914t01918... ........ 3.5 5.4 7.3 5.8 3.2 3.4 2.6 1.8
1915t01919........... 3.6 5.8 7.0 6.2 3.1 3.9 2.5 16
1916 t0 1920........... 3.5 5.7 6.3 6.3 3.2 3.5 2.6 18
1917 to 1921........... 3.4 5.7 5.4 58 3.2 3.3 2.5 1.7
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"* IRON AND STEEL INDUSTRY. 43

A showing similar to that of Table 40 is presented in Table 41. In
this table the facts are analyzeéd by mills producing certain products,
and the rates are computed for the years ending in alternate months.

The results shown are very remarkable, and there is no indication
that the reductions in accident frequency rates may not go still
further. The sheet mills show a practically continuous decline,
while the other mills show an increase during the war period, with
continued and accelerated decline afterwards. It is possible, indeed
probable, that the low figures of 1921 are due in part to the depressed
state of the industry, and it should occasion no surprise if the revival
seen in 1922 should be accompanied by rising accident rates.

TABLE 41.—~ACCIDENT FRE%UENCY RATES (PER 1,000,000 HOURS’ EXPOSURE) FOR
MILLS MAKING SPECIFIED PRODUCTS, DECEMéER, 1913, TO DECEMBER, 1921, BY
YEARS ENDING WITH EACH ALTERNATE MONTH.

Fabri- . Miscellaneous steel
cated Wire products.
Year ending with— prod- Sheets. prcid- Tubes. Total.
ucts.

ucts. Group A. | Group B.
December, 1913. - 100.3 61.6 59.3 27.2 70.9 41.3 60.3
February, 1914. . 92.2 58.9 54.7 24.0 69.3 38.5 57.3
April, 1914, .. - 83.2 56.6 53.1 21.2 67.3 35.5 54,7
June, 1914. . 75.5 53.7 51.0 19.1 62.8 33.3 51.6
August, 191 66,7 49.4 48.9 16.0 57.8 31.0 47.9
October, 1914 61.6 47.2 46.8 13.9 53.5 28. 4 45.0
December, 1914 59.0 47.2 46.2 12.5 50.7 27.6 43.5
February, 1915. 55.1 46.6 45.4 1.1 45.4 27.7 41.0
April, 1915. .. 53.3 44,7 43.2 9.3 42.3 26,4 39.1
June, 1915. 51.2 41.8 4.3 8.7 42.7 23.3 38.0
August, 191 50.9 39.0 46.2 9.6 45.0 20.1 38.1
October, 1915 51.8 38.0 51,4 10.5 48,5 21.0 40.3
December, 1915 53.5 37.3 52.4 10.8 61.9 23.0 41.5
February, 1916. 53.3 37.0 52.8 1.3 57.5 25. 4 43.3
April, 1916. ... 52.7 37.1 52.9 12.1 61.2 25.4 4.2
June, 1916. .. 54.5 36.5 52.2 12.2 62.7 27.0 4.7
August, 1916. 54.7 36.1 51.1 12.3 66.0 28.5 45.4
October, 1916. . 53.4 35.2 48.9 12.2 67.6 29.0 45.0
December, 1916 52.1 34.0 48.2 12.4 67.6 28.2 44.4
February, 1917. 53.1 33.6 46.4 12,1 66.5 26.6 43.4
April, 1017..... 54.3 32.3 45.0 1.6 64.6 25.8 42.2
June, 1917. . . 53.3 32.3 42.6 11.5 62.2 24.5 40.5
August, 1917. 52,7 34.9 39.6 10.7 57.9 22.5 38.3
October, 1917.. 52.5 34.2 36.0 10.4 54.2 21.0 36.2
December, 1917 51.3 33.9 32.5 10.2 51.3 20.5 ©34.5
February, 1918. 48.7 33.1 30.7 10.0 48,6 20.0 32.9
April, 1918.. ... 46.9 32.7 27.6 10.0 46.7 21.6 31.9
June, 1918. .. 45.7 31.3 24,6 9.9 45.2 24.3 311
August, 1918. 42.6 27.5 22,1 9.9 4.0 28.3 30.2
Qctober, 1918 40.0 26.5 19.9 9.6 42.6 29.9 29.2
December, 1918 38.2 25.9 18.8 9.1 42.0 31.4 28.8
February, 1919. .. 37.8 26.1 17. 4 9.2 41.8 315 28.6
April, 1919. . ... 35.8 25.6 16.2 9.1 41.5 30.7 28.1
June, 1919. ... 33.6 24.4 15.4 8.7 40.7 28.4 27.1
August, 1919. 32.3 24,7 14.2 8.5 39.2 25.5 26.2
October, 1919... 33.3 25.1 13.1 8.7 38.7 24.5 26.9
December, 1919. 32.8 25.8 12.5 9.1 39.7 23.0 26.1
February, 1920. .. 33.1 25.4 12.5 9.1 39.3 22.5 25.9
April, 1920..... 33.7 24.9 12.5 9.0 38.7 211 25.3
June, 1920.. .. 35.3 25.0 12.2 9.2 38.0 21.2 25.0
August, 1920. 35.6 24.1 12.4 9.2 37.0 20.3 24.4
October, 1920... 35.1 23.6 12.6 9.1 37.0 19.5 24.0
December, 1920. 35.3 22.7 12.0 8.9 35.3 18.6 22.9
February, 1921. .. 35.8 22.0 10.8 8.3 33.3 17.4 21.7
April, 1921..... 34.5 21.5 9.9 7.6 30.4 16.8 20.2
June, 1921.... 32. 4 20.2 9.3 7.3 27.6 15.5 18.7
August, 1921. 32,0 20.3 8.4 7.0 24.2 14.2 17.2
October, 1921. .. . 30.8 19.1 7.9 6.5 19.8 13.3 15.2
December, 1921.....cccuv.-. 28.4 17.5 7.5 6.1 15.8 12.1 13.2
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44 STATISTICS OF INDUSTRIAL ACCIDENTS.

Table 42 contrasts the rates of the two 5-year periods for the
main cause groups. The constancy with which the second 5-year
period shows lower rates is very striking, and affords evidence that
the forces making for lower rates have exercised their influence in a
very pervasive manner.

TABLE 42.—~ACCIDENT FREQUENCY AND SEVERITY RATES FOR SPECIFIED DEPART-
MENTSIN THE IRON AND STEEL INDUSTRY, 1910 TO 1914, AND 1915 TO 1919, BY CAUSES.

: Handlin;
Hot Falling Falls of Power
Machinery. | o ;p.ctances. | objects. worker. tgg}swag; vehicles.
Department.
1910- | 1915- 1 1910~ | 1915— | 1910 | 1915- | 1910~ 1915~ | 1910~ | 1915- | 1910~ 1915-
1914 | 1019 | 1914 { 1019 | 1914 | 1919 | 1014 | 1919 | 1914 | 1919 | 1914 | 1919
Frequency rates (per 10,000,000 hours’ exposure).
Blast furnaces.............. 390.3 28,9 (193.7 | 82.5128.8 { 36.0 | 58.5 ) 37.7 | 89.3 [110.5 | 10.0 | 28.2
Open hearths. . ... 78.3 | 65.5 143, 4 [126.9 11350 | 58.6 | 50.6 { 45.8 {100.3 [143.1( 34.3 | 32.8
Bessemer....... ...| 69.3 ] 33.0 |170.8 | 73.4 [199.1 | 42.2 | 46.8 | 28,7 [103.5 | 80.7{ 8L.0 | 30.0
Foundries... 1135.2 1105.6 1102.0 { 65.5 [100.8 | 78.0 | 31.3 | 25.1 {164.7 [180.0] 3.0 6.8
Tube mills. .... 135.8 | 35.2 | 65.7 | 16.0 [105.5 | 18.9 | 32.3 | 11.2 (139.9 | 65.4 | 5.0 2.7
Heavy rolling m . 8611555 40.0( 30.1| 90.4 | 38.8 | 32.7| 25.0 [104.9 | 95.8 | 12.0 7.5
Plate mills..... J137.9 | 84.3 | 55.8 | 36.8 [176.0 | 68.4 | 45.0 | 27.2 [128.9 [140.7 | 15.0 4.5
Sheet mills. .. J 782|411 281|220 527} 22.6 1 28.3| 22.5 |113.6 {220.7 | 10.7 |......
Fabrica!:lu .1294.1 1158.7 | 22.2 | 12.3 (201.6 | 59.1 ) 61.7 | 28.2 {181.0 |122.7 | 2.3 3.9
Mechani .1136.4 | 85.9 | 37.6 | 24.8 1131.7 | 52.4 { 46.6 | 39.6 {129, 4 |146.7 | 10.0 7.1
Yards...ooieveieeicnnaannn 50.1| 34.3 ) 22.7117.397.4|352|37.3]24.8 90.3 |101.8 | 99.0 | 165.3
Severity rates (per 10,000 hours’ exposure).
Blast furnaces..............! 10.8114.5( 29,7185 86| 55157 7.4| 3.3} 40| 10.4] 19.0
Open hearths. . .. 13.8119.3| 158} 16.7| 6.0 &1 50| 10| L7| 3.6[10.5] 1.8
Bessemer..... .1 12.3116.8| 28.7 | 24.013.8| 86| 41| 1.4 30| 23| 79.0| 13.5
Foundries.... .| 14.4113.1| 531 7.0|14.8] 58 41 25| 261 4.4 .1 .1
Tubemills_...... .14 12.3 9 22( 40 I 261 21 19| 41 2.1 .8
Heavy rolling mills. 1141107 92} 67| 42| L7| 25 6] 29| 2.8 .6 5.9
Platemills. .. 1611127 61| 31| 66| L9 .8 4 L7 25| 4.2 .1
Sheet mills. 15.4 | 12.3 4] 2.2 .8 71 L8| 217 27| 41 80 .8
Fabricatin 30.9 | 18.6 2| 201 87 3.1 54| 23| 29 20| 1.8 .1
Mechanical. 1201 11.2| 43| 2.8( 9.7| 25|11.4| 49 30| 53| 28 2.8
6.8|13.6! 65 31 2.9 291 2.2 4] 291 3.4| 25.4| 544

Table 43 presents a more extended analysis of accident causes
and shows how they have been changing from year to year since
1913. A very characteristic hazard of the iron and steel business is
that from hot substances. This has gone from 5.4 cases per 1,000,000

_ hours’ exposure in 1913 to 1.2 in 1921, a drop of 78 per cent. Han-
dling objects and tools is nearly always the cause of the greatest
number of accidents. The accident rates from this cause have gone
from 26.7 cases in 1913 to 6.5 in 1921, a decline of 76 per cent. It
should be noticed that probably not all of this decline can be at-
tributed to the development of the safety movement. The year
1921 was a depressed industrial year, while 1913 was a year of excep-
tional industrial activity. The decline of the entire group from 1913
to 1921 was 78 per cent, while the drop from 1913 to 1920 was 64

er cent. The years 1913 and 1920 are each years of rather tense
industrial conditions. It is probable that the 64 per cent drop
represents more exactly the influence of safety effort than does the
larger figure.
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MINES, QUARRIES, AND METALLURGICAL WORKS, 45

TABLE 43.—ACCIDENT FREQUENCY RATES (PER 1,000,000 HOURS' EXPOSURE) IN THE
IRON AND STEEL INDUSTRY, 1913 TO 1921, BY ACCIDENT CAUSES.

Accident cause. 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 Total.

Machinery..oececeeiiericeeionrecosncens
‘Working machines... ..
Caughtin........
Breakage...........
Moving material in. ..
Cranes....c..coeevennn. .
Overhead.......... -
Locomotive........ -
Other hoisting. ....
Vehicles......cooeveunenn.n.
Hot substances............. .
Electricity...ccceeveen. ..
Hot metal.............
Hot water, steam, etc. .
Falls of persons. .....cc....
From ladders. .........
From scaffolds.......
Into openings........
Due to insecure footing.
Falling material, not other
Handling objects and tools.
Objects dropped in handlin ..
Caught between object handled and
other object ....vovcieicinacnnen.
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MINES, QUARRIES, AND METALLURGICAL WORKS.
COAL MINES.

The Bureau of Mines publishes annual statements regarding coal
mines, metal mines, quarries, coke ovens, and metallurgical works,
presenting the facts in detail. The data as to these industries here-
with presented are taken from these reports.

Table 44 summarizes the facts regarding number of employees,
average production per man, and fatalities 1n coal mines from 1907
to 1921.

There are two things which it is desirable to know regarding any
such record: (1) Does it represent increasing or decreasing hazard
to the men employed? (2) Is the production cost due to accidents
going up or down? It has been usual to express the fatality rate for
mining operations in terms of the deaths ‘“per million tons mined.”
Any such expression standing by itself should be, as it has been,
severely criticised. An increase In output accompanied by a serious
rise in fatality is the securing of results at too great a cost.

In Table 44 are presented both phases of the matter. The fatality
rate for coal mines has irregularly but quite steadily declined. From
1907 to 1921 there was a drop of 34 per cent. In the meantime pro-
duction per death rose 71 per cent. Evidently coal mining is being
conducted in a manner which is both less dangerous to the miners
and more efficient in getting out the coal than was the case in 1907.

39554°—23—Bull. 339—4
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46 STATISTICS OF INDUSTRIAL ACCIDENTS,

TABLE 44.—NUMBER OF MEN EMPLOYED, AVERAGE PRODUCTION PER MAN, MEN
KILLED, AND FATALITY RATES IN COAL MINES IN THE UNITED STATES, 1907

TO 1921.
Average production
Men employed. per man (tons). Fatality

rate (per | Lroduc-

Y Men 1,000,800 tion per

ear. otua | EGEY- killed. | 'hours | death

ctual alen ex-

pumber. %‘; :x_ Per year. | Per day. - | posure). tons).
523,979 708 3.08| 3,242 2.06| 147,407
@@ i)y i%) gk
.............................. 416
531,689 602 37157 2s; %yl ’ 508
2122 3.10 ? 656 1.66 | 186,887
me) @ o2 b ) S
masl ) 3B| I bm) ma

. . 2341

) 766 818 3.48 ) 2,29 1.31| 265,

G| so| s3] 2sw| Lm|
542,217 73 3.41| 2314 1.42| 230,082
626, 667 343 2| 21| 24308
.............................. 1,973 120| 251,124

In Table 45 are presented the place of occurrence and the cause
of the fatal accidents in coal mines in the years 1916 to 1921. The
serious danger in mines, as shown very conspicuously by this table,
is falling material from roof or face, accounting for nearly half of all
the accidents, and there is practically no decline in fatalities from
this cause from year to year. This fact of no decline in the most
serious menace to mine workers in the period is much more evident
when fatality rates are calculated for the several causes. Such rates,
based on the number of full-year workers shown in Table 44, are
also presented in Table 45.

It would be advantageous if the number of employees working
both underground and on the surface were known, so that separate
fatality rates could be computed. Undoubtedly the rates for the
underground workers would be higher and those for the surface
group lower than those shown for all employees. It is not possible,
with the data available, to compute such rates.

It would seem from a consideration of the fatality rates for the
various accident causes in coal mining shown in Table 45 that the
industry as a whole has been at a standstill in the matter of safety
during recent years, conditions neither improving nor getting worse.
Some of the progressive companies, however, are showing accident
reductions quite comparable with those secured in manufacturing.
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TABLE 45.—FATALITIES AT COAL MINES IN THE UNITED STATES, 1916 TO 1921, BY
PLACE OF OCCURRENCE AND CAUSE.

Place of occurrence and accident cause. 1916 | 1917 | 1918 | 1919 | 1920 | 1921
Number of fatalities.

Underground:
Material falling from roof orface.................. 1,065 1,147} 1,204 1,100 | 1,132 1,019
Mine cars and locomotives........oooviiiianans 39 482 506 381 408 338
Gas and dust explosions............ccoooiiiiet 226 199 129 191 164 115
j05'ex) 15 T 146 111 135 206 128 152
Electricity. .oooeeniininin it iiiienes 90 79 88 69 76 80
Miscellaneous underground .........coceevenenan.nn 110 361 129 130 112 116
Totalunderground ..........ceeieiennceinnans 2,027 | 2,379| 2,281 | 2,077 | 2,020 | 1,820
F5) £ 5 £ S P 49 52 52 52 56 36

Surface:

Haulage. ...cveeieiniennenioiiiiiniiiiieaneaans 75 114 18 91 78 4
Machinery. . coovvneiiinennnieieereaenaenannn. 22 51 47 28 29 17
Miscellaneous. . ccvniueeiiinriii it iiaaaaaas 53 100 82 66 88 56
Total SUIface. ueruerreinieeverireemsecnacneennas 150 265 247 185 195 17
Grand total. ..oveeinninniieiiiii i 2,226 | 2,696 | 2,580 | 2,314 | 2,271 1,973
Fatality retes (per 1,000,000 hours’ exposure).!

Underground:
Material falling from roof orface................... 0.63 0.60 0.66 0.67 0.60 0.62
Mine cars and locomotives..........ccviiiiuiiaans .23 .25 .26 .23 .22 .21
Gas and dust explosions..........cociiiiiiiian.. .13 .10 .07 .12 .09 .07
EXDloSives. coveuietiitiiiiiiiiiiiiiiiiiiiiieiaes .09 .06 .06 .13 .06 .09
Electricity. vaan .05 .05 .04 .05 .04 .05
Miscellaneous. ... aee 07 .19 .07 .08 .06 .06
Total underground. .........ooevveiniiraruannn.. 1.19 1.25 1.16 1.28 1.07 1.10
Shaft....covvevnnnnnnnn.ns . ferieeaaae. .03 .03 .03 .03 .03 .02

Surface:

Haulage......oooiiiiiiiiiiiiiiiiiieiiiaaas o 04 .06 .06 .06 .04 .03
Machinery... .01 .03 .03 .02 .02 .02
Miscellaneous. . .03 .05 .03 .03 .05 .03
Total surface. -09 .14 12 11 11 .08
Grand total. .. ...oveeeieriieiieiaei e, ’ L3 | 142 L3l L& L2A| 1%

1 The rates above become comparable with those on the basis of full-year workers when multiplied by 3.

Table 46 affords an interesting comparison between the hazard of
coal mining and that of railway operation. It would appear that on
the whole coal mining presents less hazard than does train operation.
The common opinion to the contrary is a natural outcome of the fact
that mining casualties come from time to time in sudden eatastrophies
which sometimes involve hundreds of men and excite prolonged
interest on account of rescue effort, while the railwayman meets his
hazard as an individual, the total railway accidents being the accumu-
lated result of many single accidents.

TABLE 46.—COAL-MINE FATALITIES VERSUS STEAM-RAILWAY FATALITIES: FATALITY
RATES (PER 1,000 EMPLOYEES), 1909 TO 1918.

Fatality rates (per 1,000 Fatality rates (per 1,000
employees). employees).
Unde;grot.md Undelr(groqnd
workersin . workers in .
Year. Pennsylvania | Rail- Year. Pennsylvania | Rail-
coal mines. way coal mineés. way
train- train-
Anthra-{Bitumi- ™ Anthra-(Bitumi- ™R
cite. | nous. cite. | nous.
3.97 3.12 4.87 3.98 2.33 4.73
4.19 3.03 5.41 4.01 2.61 3.53
4.88 3.23 5.49 4.28 2.92 4.07
3.90 2.73 5.22 4.27 3.13 4.23
4.33 3.59 5.05 4.35 3.10 429
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48 STATISTICS OF INDUSTRIAL ACCIDENTS,

METAL MINES.

Table 47 presents the facts regarding the number of employees and
fatal and nonfatal accidents in %he dif%erent kinds of metal mines for
the years 1917 to 1920. It is not possible from this table to get much
idea of the course of accident occurrence during these years, but the
table is of interest because it indicates the relative importance of the
various forms of metal mining.

TABLE 47.—NUMBER OF MEN EMPLOYED AND NUMBER KILLED AND INJURED IN
+» METAL MINES IN THE UNITED STATES, 1917 TO 1920, BY KIND OF MINE,

Men injured (time

.Ac- Men employed. Men killed. lost more than 1 day).
nd of mine. ‘fll’g‘?'vd 8 Under-| Sur- | To- | Under-| &
nder- Sur- nder-| Sur- | To- | Under- | Sur-

ators, ground. face. Total. ground.| face. ; tal. [ground.| face. Total.
1917, |

Co%)er............: ............ 649 | 43,715 17,560 | 61,275 | 1352 | 22 374 16,532 {3,403 | 19,935
Gold, silver, and miscellaneous |

P Y IO 3,166 | 35,812 16,080 | 51,892 166 | 30196 | 7,144 |1,241 | 8,385

TrOM.eueeeicneaneiesnannnaccnns 205 | 31,549 25,681 | 57,230 135 561191 | 8,872 13,406 | 12,278
Lead and zine (Mississippi Val-

..| 369 | 15,075 | 5,194 | 20,269 65 3| esl 3,777 767 | 4,504

248 | 2,726 | 7,187 | 9,913 9| 14| 23 430 | 714 1,144

Total.cu.vereencenannn...|4,637 (128,877 71,702 200, 579 727 | 125 | 852 | 36,755 (9,531 | 46,286
1918. !

Do{:ger............, ............ 524 | 42,286 17,161 | 59, 447 180 40 [ 220 | 17,201 (3,312 | 20,513
Gold, silver, and miscellaneous !

metal..oooeeinnnniiiii.l, 2,429 | 28,061 (15,582 | 43,643 152 29 | 181 | 5,429 12,418 { 7,847

17 (R 176 | 28,775 24,890 | 53,665 128 51179 | 6,858 (2,763 | 9,621

Lead and zine (Mississippi Val-

OF ) eeennncarsesnazsonasacans 236 | 10,344 | 3,660 | 14,004 43 41 47| 3,145 601 | 3,746

Nonmetallic mineral. . .} 271 2,690 | 9,157 | 11,847 10 9] 19 334 | 854 | 1,188

Total..ooeeerrocneccnnne. 3,636 |112,156 |70,450 {182,606 513 | 133 | 646 | 32,967 9,948 | 42,915

410 | 27,298 12,020 | 39,327 | 120 | 20| 140 | 10,002 [2,234 | 12,236
N PN 2,430 | 21,868 |10,262 | 32,130 | 113 ] 13| 126 | 4,656 | 813 | 5,469

TOD..uennnnecanamesoannnensoee 157 | 28,234 (19,442 | 47,676 107 321139 | 6,907 2,191 9:098
Lead and zine (Mississippi Val-
[53'0 R 141 | 10,075 | 2,803 | 12,968 42 3] 45| 2,822 | 363 | 3,185
Nonmetallic mineral. . 245 | 3,356 | 9,805 | 13,161 5 12| 18 414 (1,104 | 1,518
Total.evereeenen ..[3,383 i 90, 831 (54,431 145,262 388 80 | 468 | 24,801 16,705 | 31,506
1920.

Cogger ......................... 387 | 23,671 |11,853 | 35,254 107 21 | 128 9,624 (2,423 | 12,047
Gold, silver, and misceflaneous

B T T 2,358 | 20,077 | 9,856 | 29,933 00| 17| 17| 4,794 o10| 5,704
154 | 25,627 (20,363 | 45,990 86| 20|106| 6,734 |2,338 | 9,072

Y vsssennsnnenrnnnnennnans 119 | 8,861 | 2,777 | 11,638 331 3| 36| 3,228 384 | 3,607
o263 | 35149 [10)619 | 13,768 8| 30| 38| 571 1,561 2,132

3,281 | 81,385 55,198 |l36,5&3 334 | 91| 425 24,946 [7,616 | 32, 562

1 Includes 161 fatalities due to the North Butte mine fire, Butte, Mont.

In Table 48 accident rates for all metal mines combined are com-
puted for the years 1911 to 1920. The rates for injury show a tendency
to increase, which is probably due to more complete reporting. On
the other hand, fatality rates show a tendency to decline, which is
significant, since deaths have probably been quite uniformly reported
during the period. The fatality rates for underground workers de-
clined from 1.83 cases per 1,000,000 hours’ exposure in 1911 to 1.39
in 1920, or 24 per cent. The surface workers had a fatality rate
scarcely one-half of the rate for underground workers during the en-
tire period. The decline in fatality rates for surface workers was
from 0.88 per 1,000 hours’ exposure in 1911 to 0.56 in 1920, or 37

. per cent.
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MINES, QUARRIES, AND METALLURGICAL, WORKS, 49

TABLE 48 —NUMBER OF FULL-YEAR WORKERS AND ACCIDENT FREQUENCY RATES
gngléloE’l‘AL MINES IN THE UNITED STATES (PER 1,000,000 HOURS’ EXPOSURES), 1911

Accident frequency rates (s)er 1,000,000 hours’
exposure).

Equivalent of full-year
workers.

Year. Men killed. Men injured.

Under- Under- Under-

ground. Surface.| Total. ground. Surface.| Total. ground. Surface.| Total.
1.83 .88 ] 1.48] 72 80.03 | 56.76
1.65 .82 1,36 | 78.81| 34.65| 63.37
1,51 L7210 124 70,15 | 39.84 | 59.86
1,70 .61 131 87. 40.68 | 70.62
1.67 65| 1.30| 106.62| 41.95| 82.85
1.52 6L 1,211 102.04; 48.80 | 83.55
1.91 .64 1 1,48 96,61 | 48.67 | 80.32
L51 .66 | L19 96,871 49.08| 79.03
1.51 531 114 96.39 | 44.25| 77.06
1.39 .56 | 1.05| 103.66{ 46.73 | 80.67

QUARRIES.

In Table 49, which sets forth the number of men employed and
accident frequency rates for quarries durin% two 5-year periods,
a very slight improvement is noted in the fatality rate for the 5-year

eriod 1916 to 1920 over that for 1911 to 1915. The accident rate
or injuries increased up to the year 1917 and slightly declined
thereafter. The increase, as pointed out before, is very probably
due to more complete reporting and not to greater hazard.
TaBLE 40 —NUMBER OF MEN EMPLOYED, NUMBER OF MEN KILLED AND INJURED,

ﬁﬁDT(‘)&?%DENT FREQUENCY RATES FOR QUARRIES IN THE UNITED STATES,

Frequency rates
Men employed. (p e r 1,000,000
hours’ exposure).
Men Men
Year. Equivs. | Elled. | injured.
Actual lent Men Men
number. | full-year killed. | injured.
workers.
84,417 188 5,390 0.74 21.28
93, 837 213 6,552 .76 23.67
87,141 183 7,739 .70 29,60
68,187 180 7,836 .88 38.31
82,447 148 9,671 .60 39.10
83,206 182 7,437 .73 29.80
76,457 173 | 13,427 .75 58,54
71,525 131 13,242 .61 61,71
59,285 125 8,719 .70 49,02
63,704 123 9,199 .64 48,07
77,089 178 | 11,217 i 48.50
Average, 5 yearS..veeee..oe covssnasan 80,682 69,630 146 11,161 .70 53.43
Average, 10 years. ..... cesssseescess| 92,243 76,418 164 9,299 W72 40,56

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



50 STATISTICS OF INDUSTRIAL ACCIDENTS,
METALLURGICAL PLANTS.

Table 50, embodying the accident experience of metallurgical
plants from 1913 to 1920, covers ore dressing, smelting, and auxiliary
plants. Of these smelting has the highest rates both for fatalities
and for injuries. Rates for fatalities declined 64 per cent and those
for injury 19 per cent.

TABLE 50.—~NUMBER OF MEN EMPLOYED, NUMBER OF MEN KILLED AND INJURED,
AND ACCIDENT FREQUENCY RATES FOR METALLURGICAL PLANTS IN THE
UNITED STATES, 1913 TO 1920.

Frequency  rates
Men employed. (per X
hours’ exposure.)
- Men Men
Kind of plants and year. i ini
p y Equiva killed. | injured.
Actual lent Men Men
number. | full-year killed. | injured.
workers.
16,154 16 1,977 G.33 40.79
15,225 23 1,434 50 31.40
19,107 30 2,095 .52 36. 55
23,470 33 3,184 .47 45.22
24,372 47 2,952 .64 40.37
22,517 35 3,142 .55 46. 51
16, 862 25 2,057 .49 40.74
15,977 21 2,624 .44 54,75
24,309 47 4,247 .64 58.24
32,336 33 5,6 L34 58,48
36,262 38 5,718 .35 52.56
49,363 36 , 656 .24 65.20
50,659 53 7,745 .35 50. 96
45,439 42 6,743 .31 49, 47
31,324 34 4,431 .36 47.15
" 29,187 20 4,147 .23 47.44
Auxiliary works:
1913,71914, 19153, L ouniiiniiinineiienit]ieiiencasafeneciaseafennecnniis]enrecisnialiacaiiecaalonannia..
1016... 15,763 14 2,240 .30 47.37
17,014 16 2,881 .31 56. 44
20,111 17 2,808 .28 46,54
16,172 5 1,638 .10 33.76
18, 005 20 2,002 .37 38.73

1 Not including auxiliary works, as shops, yards, etc.
* Exclusive of iron blast furnaces.
# Not separately reported.

COKE OVENS.

Table 51 gives accident data for coke ovens as a unit. This is not
wholly desirable since there are two processes, the beehive and the
by-product, whose hazards are materially different. So far, how-
ever, as the data presented indicates the situation, the accident fre-
quency rates fluctuate irregularly, with no particular tendency either
upward or downward.

When these rates are compared with those in Table 39, which are
for certain by-product coke ovens operated in connection with steel
mills, it will be noted that the by-product ovens have on the whole
higher rates but that their rates show much more improvement.
This suggests that possibly some coke ovens have not come within
the influence of the safety movement to the same extent as have
those associated with the steel mills.
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MISCELLANEOUS INDUSTRIES, 51

TABLE 51.—NUMBER OF MEN EMPLOYED, FATALITIES, AND INJURIES, AND ACCIDENT
FREQUENCY RATES FOR COKE OVENS IN THE UNITED STATES, 1915 TO 1921.

Frequency rates

Men employed. (per 1,000,000 hours’
exposure.)
Men Men
Year. Equiva. | Killed. | injured.
Actual lent Men . Men
number. | full-year killed. | injured.
workers
31,415 38 2,852 0.40 30.26
34,119 45 5,237 .44 51.16
35, 595 76 6,713 .71 62. 86
35,476 73 7,792 .69 3. 21
27,674 53 4,031 .64 48,55
32, 856 57 5,325 .58 54.02
29,921 49 3,415 .55 38.04
13, 868 17 1,853 .41 44,54

MISCELLANEOUS INDUSTRIES.

From time to time the Bureau of Labor Statistics has secured from
various sources such accident reports as were available from industrial
groups which were of sufficient size to be significant. The data for
the following industries are presented because they were in condition
to be readily put into standard form. Others of equal significance
are omitted, since it was either impossible to put the data as to them
into standard form or else to do so would require too much time.

No attempt has been made to include entire industries, but an
effort has been made in each case to secure a volume of records of
sufficient size to be fairly representative. The nearest approach to
data for entire industries will be found in the section devoteg to State
accident data (pp. 8 to 23). Since only 22 States publish an indus-
trial classification and some of the largest, such as New York and
Ohio, have not recently published any extended statistics, it is
evident that completeness is impossible.

It should be noted that practically all of the data of the industrial
concerns here included are available because such concerns have made
a good record in accident prevention. They represent some of the
most successful efforts thus far made in the field of accident preven-
tion. This is from some viewpoints an advantage. While the average
attainment of an industry is a fair standard to insist upon for all
units of that industry, yet it is worth while at times to present such
unusual results as are attained by the best organizations. These
indicate what may be done by the highest skill and the most perfect
organization yet attained, and after all the best is none too good.

AGRICULTURAL MACHINERY AND SUPPLIES,

Table 52 gives the number of full-year workers, number of acci-
dents, and frequency and severity rates for the agricultural ma-
chinery and supplies industry, and represents, as the number of full-
year workers indicates, a very substantial portion of such industry.
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52 STATISTICS OF INDUSTRIAIL ACCIDENTS.

TABLE 52.~NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCI-
DENT FREQUENCY AND SEVERITY RATES FOR THE AGRICULTURAL MACHINERY
AND SUPPLIES INDUSTRY, 1912 TO 1921,

Equiva- Frequency | Severity
lent Number | rates (per rates
Operation and year. number of | of acci- 1,000,000 | (per 1,000
full-year dents. hours’ ex- | hours” ex-
workers. posure). posure).
Agricultural machinery, general manufacture:
12 23,118 5,433 78.34 1.80
22,832 4,894 71.45 2.64
13,955 1,571 37.53 1.64
, 654 1,059 25. 85 1.80
16,168 1,826 37.65 2.38
19, 487 2,334 39.92 2.15
20,152 2,004 34.64 2.29
18,652 1,668 29, 81 2.07
.. 23,136 2,059 29,67 2.34
1921 ), 580 21.30 1.05
Operation of woodworking machines:

1912 1,925 372 64. 41 2.06
. ,858 315 56. 52 2.84
1,179 108 30. 55 187
1,064 82 25.70 158
1,191 122 34,14 5.02
1,576 184 38.92 1.22
1, 197 38.47 2.99
1,571 123 26.10 1.35
1,589 125 26.22 1.70
652 38 19.44 511
2,875 525 60, 87 1.37
2,7! 394 47.71 2.69
2,401 296 41.09 2.86
2,305 186 26.90 .58
2,828 205 24.16 180
2,114 191 30.11 .69
2,493 153 20. 45 2.39
1, 73 13.19 .73
2,166 121 18,62 .78
1,606 81 16. 82 .45

The frequency rates show a very consistent decline between 1912
and 1921, those for general manufacture declining from 78.3 to 21.3
per 1,000,000 hours’ exposure, or 73 per cent, while in woodworking
the decline was 71 per cent and in the manufacture of binder twine
72 per cent.

he severity rates are more irregular. This is likely to be the
case unless the exposure is very large, being due to the necessarily con-
siderable influence on the rates of the more serious injuries, such as
those causing death. These happen with relative infrequency but
weight the severity heavily when they do happen.

T%le decline in general manufacture in accident severity is from
1.80 days per 1,000 hours’ exposure in 1912 to 1.05 in 1921, or 42
per cent. If 1912 and 1921 be compared, woodworking will appear
to have increased its severity rate. This is evidently due to the
small exposure in the latter year and the occurrence of death. If
1913 and 1920 are considered, there was a 40 per cent decline.

The manufacture of binder twine registers a decline in accident
severity rates of 85 per cent from 1914, when severity was highest
(2.86 days), to 1921, when severity was lowest (0.45 days).

AUTOMOBILE INDUSTRY.

The accident data for January to June, 1922, presented in Table 53
cover a very large fraction of the workers engaged in the production
of automobiles. The accident rates, both frequency and severity,
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MISCELLANEOUS INDUSTRIES. 53

are low. On the whole, accident frequency was increasing and
accident severity decreasing, the rise in frequency probably being
closely related to the fact that the period covered was one in which
there was a constantly augmented number of workers.

TABLE 53.—NUMBER OF ACCIDENTS AND FREQUENCY AND SEVERITY RATES IN THE
MANUFACTURE OF AUTOMOBILES, JANUARY TO JUNE, 1922,

Group A.
]
- . Fretqu(ency Setve{ity
ours o rate (per | rate (per
Period. exposure. I;I&Iilaté%rtgf 1,000, X
(thousands). . hours’ hours’
exposure). | exposure).
January, 1922... 120 21.17 0.34
February, 1922 157 24.79 .60
March, 1922.... 203 26.21 .36
22 months to March, 1922.. 3,861 27.2 .56
* Frequency Severit
rate (cases i
Month Daysin | Number of | Number of e rate (per
‘ operation. | workers. | accidents. | 1,000,000 hours’
hours’ ours
exposure). exposure).
January, 1922 .. ..oiiviiiiiiiiiiiiiienaen 14 37,766 34 8.43 0.7%
February, 1922. 16 36,792 34 7.22 .06
March, 1922.... 20 37,296 59 9.89 58
April, 1922..._. 25 41,766 91 11.43 30
May, 1922...... 26 45,946 114 12.51 47
June, 1922. .o ooiiiiiiiiii i 26 49, 850 131 13.25 23

BUILDING CONSTRUCTION.

The accident data in Table 54 are for three groups of building
construction workers. This sort of work presents difficulties regard-
ing safety not to be found in industries which have a local habitation,
as many of the appliances are of a temporary nature and must be
transported with every new {)roject, which makes it difficult to give
them the proper oversight; also, there is nearly always some pressure
for haste. The comparison in Table 54 is therefore important as it
demonstrates that in this difficult field the same sort of effort which
has been effective elsewhere will produce results.

The three groups are not strictly comparable since Groups A and
C include a greater proportion of operations of a hazardous character
than Group % The significant thing is that Group A in a three-year
period cut accident frequency 5 per cent and accident severity 44
per cent, showing that while construction is characterized by aii h
proportion of severe injury it is particularly amenable to those
improvements included under “engineering revision.”
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54 STATISTICS OF INDUSTRIAL ACCIDENTS,

TABLE 54.—~NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCI-
Bg,lNT FREQUENCY AND SEVERITY RATES IN BUILDING CONSTRUCTfON, 1919 TO

- ¢ | Bquivalent Fn%gsu?ncy Sev%rlty
ours of quivalent| . yor of| T8 per rates

Year. (aposure | flkyesr | acclaants. | L0 | (et L
exposure). | exposure).

4,140 1,380 216 52.2 6.1

7,635 2, 545 300 39.3 10.1

3, 695 1,232 184 49.8 3.4

1008 (et yeersseana 14,788 4,929 247 16.7 3.1
1920 ¢ ceeeniniinreiinnnnnnns .. 11,362 3,787 177 15.6 1.2

Group C: 2

ear ending June 30, 1920...... 10,025 3,342 519 51.8 3.3

Four months ending Sept. 30, 1920... 2,291 764 82 35.8 .8

1 National Safety News, August, 1921, p. 23. 3 Idem, Mar. 21, 1921, p. 13.

COPPER WORKS.

Table 55 contrasts two rather widely separated years in the acci-
dent experience of a copper works. 'I*{xe years given are favorable
for comparison because they were both years of rather high industrial
activity and because the amount of exposure was practiba%ly the same
in each. Accident frequency declined 75 per cent and severity 81
per cent.

TapLE 55.—NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCI-

DENT FREQUENCY AND SEVERITY RATES IN A COPPER WORKS, FISCAL YEARS
1913 AND 1920.

Frequency | Severity
¥ ai Hours of E‘?ﬂulivalzut Number of r?% (&))%r " ratie?)oo
ear ending— exposure -year r T
(thousands). | workers. accidents. hours’ plfom:s'
exposure). | exposure).

Aug.31,1913...cuu.o...s e eereeneannas 2
Now. 30,1920, o il 2,985

© 00
et
«

938 236 83.9 3.2
995 63 21.1

1 National Safety News, Mar. 28, 1921, p. 8.
' ELECTRICAL APPARATUS.

In Table 56 is recorded the accident experience of the electrical
anaratus manufacturing industry for the year 1920 and six months
of the year 1921. Accident frequency drops between the two periods
47 per eent while accident severity goes down 54 per cent. The
exposure is not sufficient to be very impressive, but the declining
rates are another evidence of the possible results of serious safety
effort.

TABLE 56.—NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCL

DENT FREQUENCY AND SEVERITY RATES IN THE MANUFACTURE OF ELECTRI-
CAL APPARATUS, 1920 AND JANUARY TO JUNE, 1921.1

Frequency | Severity

Hours of | Equivalent Number of | T8%3 (per rates
Year. exposure full-year |- uinber ol (per 1,000
(thousands). | workers. | 8ccldents. | §5pe phom;s’

exposure). | exposure).

51 10.4 +35
1 8.5 .16

1 National Safety News, December; 1921, p. 34.
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MISCELLANEOUS INDUSTRIES, 55

EXPLOSIVES, DYES, AND CHEMICALS.

Table 57 presents an extended showing of the accident experience
of a company which is a large producer of explosives and other
chemical products. The first part of the table contrasts the accident
occurrence in two industrially active years. In the earlier year
safety activity in the modern sense had scarcely gotten a foothold.
The severity rate of 1910 (14.43 days) will at once be seen to be
among the extraordinarily high rates such as those of the erection
of structural steel, railway brakemen, and logging. After a decline
of 75 per cent from 1910, the rate in 1920 (3.67 days) is no longer
conspicuously high.

The second part of the table presents fatality rates from 1908 to
1920 and nonfatal-accident rates from 1915 to 1920, in both of which
there was a remarkable decline. From 1908 to 1920 the fatality
frequency rates went down 86 per cent, while from 1916 to 1920 non-
fatal frequency rates dropped 55 per cent. This is the more remark-
able when it is noted that the company expanded enormously from
1914 to 1918. Nothing but most intense and effective safety effort
could have accomplished this result in such a highly hazardous
industry.

TABLE 57..NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCI-
DENT FREQUENCY AND SEVERITY RATES IN THE MANUFACTURE OF EXPLO-
SIVES, DYES, AND CHEMICALS, 1908 TO 1920.1

Frequency| Severity
Hours of | Equivalent| Number of| Tates (per rates
Year. (thobeands). | worbers. | accidents. | OO0 | (Rer L0
exposure). | exposure).
L L Y 14,070 4,690 430 30. 57 14.43
1920 . i e 48, 396 16,132 813 16. 80 3.67

Frequeucﬁl r:)xtes (per 1,000,000
Hours of | Equivalent OUIs? exposure).

exposure full-year
(thousands). | workers. " Patal Nonfatal

accidents. | accidents.

Total.

1908 9,963 3,321
1909 12,129 4,043
1910. 14,070 4,690
1911 14,184 4728
1912 13,719 4,573
1913 12,873 4,291
1914 12,399 4,133
1915 160, 398 53, 466
1916 112, 581 37,527
1917. 119, 202 30,734
1918, 195,405 65,135
1019 .. 51,624 17,208
1920. .. 48,39 16,132

! National Safety News, Feb. 21, 1921, p. 4.

LIGHT AND POWER.

The data in Table' 58 for Group A cover the 5-year accident
experience of a light and power company. Prior to 1920 accident
severity rates had fallen, but in that year, because of an increase in
fatalities, they shot up. From 1920 on there was a remarkable
decline in botﬂ frequency and severity rates. Group B had a much
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56 STATISTICS OF INDUSTRIAL ACCIDENTS,

larger exposure, and while quite similar in the matter of frequency,
shows a much lower severity rate, due to the relatively less fatality.
The severity rates of Group A suggest that there is room for very
careful further study of possible safeguards.

TaBLE 58.—NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND

ﬁ)?g;%)oE%’ngREQUENCY AND SEVERITY RATES IN A LIGHT AND POWER COMPANY,

Fre-
Hours of | Equiva- quency | Severit,

Yoar exposure| lent Ig}‘;‘i,gﬁ’ N“(ﬁ.lb“ (per | (per1,
. (thou- | full-year dents deaths. 1,000,000 thours’ ex-
sands). | workers. - * {hours’ ex-| posure).

posure).
2,059 686 74 3 35.9 9.08
2,059 686 69 2 33.5 6.23
2,100 700 123 7 58.6 20.90
1,931 643 47 5 24.3 15.90
2,317 772 31 2 13.3 5.40
y 5,600 387 5 22.8 2.00

1 National Safety News, February, 1923, p. 33.

MACHINE BUILDING.

Table 59 summarizes the study which the Bureau of Labor Sta-
tistics has made of the hazards of machine building. The data
secured in 1912 were published in Bulletin No. 216, which was after-
wards revised on the basis of the information secured in 1917 and
issued as Bulletin No. 256. Details regarding the different kinds
of machine building are found in that bulletin. The same ground
was covered in 1921 and the results here presented in conjunction
with data for 1912 and 1917.

The death frequency in machine building increased somewhat
in 1917 as compared with 1912, but dropped again from 1917 to 1921.
From 1912 to 1921 the decline was 20 per cent. The rates for non-
fatal accidents go steadily down from 1913 to 1921—a decline of
46 per cent.

TABLE §9.—NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCI-
DENT FREQUENCY RATES IN MACHINE BUILDING, 1912, 1917, AND 1921.

Accident frequency rates (per

Equiva- Number of accidents. 1,000,000 hours’ exposure).

ent
full-year

workers. | patal, |Nonfatal| Total. | Fatal. |Nonfatal| Total

Year.

37| 13,610 13,647 0.10] 30.23 30.33
0] sem| gy a3l 30,73 30.86
25| 6,241 6,269 8]  20.33 20,41

MANUFACTURE OF CAMERAS.

Table 60 contrasts the accident occurrence in two 6-month
periods for the manufacture of photographic cameras. These rates
are naturally low, since there is in the production of cameras a large
number of liiht and relatively nonhazardous operations. The table
illustrates what can be accomplished even in such circumstances
by determined effort. Accident frequency declined 30 per cent and
accident severity 47 per cent,
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MISCELLANEOUS INDUSTRIES, 57

TABLE 60.—NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCI-
DENT FREQUENCY AND SEVERITY RATES IN THE MANUFACTURE OF PHOTO-
GRAPHIC CAMERAS, JANUARY TO JUNE, 1919 AND 1920.}

Frequency | Severity

rates (per rates
Number of (per 1,000

accidents. lm}‘g’ hours’
exposure). | exposure).

Hours of | Equivalent
Period. exposure full-year
(thousands). | workers.

January to June, 1919...... 2,994 998 44 1

3.2 0.30
January to June, 1920.... 3,063 1,021 30 9.2 .16

1 National Safety News, Aug. 30, 1920, p. 7.

MANUFACTURE OF PORTLAND CEMENT.

Table 61 records in the data for Group A the experience of a large
section of the Portland cement industry from 1918 to 1921. Acci-
dent frequency gradually increased during the three years from 1918
to 1920, due probably to more complete reporting, but decreased in
1921. Accident severity also increased in the first three years of the
period, but took a decided drop in 1921. Safety campaigns con-
ducted in a large number of plants in 1921 contributed to the low
rates for that year. Grou is a portion of the larger Group A,
data for which 1s introduceg because 1t is the first to compile its data
for 1922 and because of the remarkable reduction in severity.

The Portland Cement Association was among the first to gather
complete accident statistics and now has a body of information which
enables it to answer almost any statistical question that may arise.
TABLE 61.—NUMBER OF FULL-YEAR WORKERS NUMBER OF ACCIDENTS, AND ACCI-

DENT FREQUENCY AND SEVERITY RATES IN'THE MANUFACTURE OF PORTLAND
CEMENT, 1918 TO 1922,

Fre-
. Severlt

Hours of { Equiv- quency Y

Year e:(tg;)sure ; ?llent I\(I)}ngg{e_r Nurglber rates (per | Tates (per
. ou- ull-year 1 0 ’

sands). | workers. | dents. | deaths. |, 5, %0 [hours’ ex-

posure). | Posure).
55,215 | 18,405 | 2,401 38| 43.50 6.05
4,743 | 16,248 | 20205 39| 4565 7.15

59,596 | 19,862 | 2,750 53] 46,16 7.60
62,047 | 2000 | 20720 4| 438 582

4,300 1,433 234 5 54,42 10.03

4,900 1,633 283 |eceeonnenn 57.75 2.21

1 Portland Cement Association: Study of Accidents, 1918; Accident Prevention Bulletin, September-
October, 1920; July-August, 1921; and May-June, 1922.
3 National Safety News, March, 1923, p 24.

PAPER MILLS.

Table 62 contains figures for two groups of plants in the paper-
millindustry. The data for the groups are interesting since they serve
to indicate the possibilities of intensive effort in such mills. Group
A are mills which belong to a company which was a pioneer in safety
effort and has continued the effort to the present time. Group B
includes a larger number of plants, some of which have more recently
begun safety efforts.
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58 STATISTICS OF INDUSTRIAL ACCIDENTS.

In Group A there was a decline in accident frequency from 1918 to
1919 of 47 per cent, while in Group B, between 1920 and 1921, there
was a drop of 11 per cent. In accident severity the percentages of
decline were 17 and 5, respectively.

TaBLE 62—NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCI-
DENT FREQUENCY AND SEVERITY RATES, IN PAPER MILLS, 1918 TO 1921.

. Frequency | Severity
- Hours of Egg]lvalent Number of rates (per ( ratle%m
ear. exposure -year i | per 1,
(thousands). | workers. | 3ccidents. | “hoyre hours’
exposure). | exposure).
Qroup A:!
1918, . ceeainiaaaaneanaaanenanans 6,240 2,080 253 40.6 1.57
1018 . o eeiiiiiiierieiie e tiaeieeaa 5,980 1,993 129 21.6 1.31
CQroup B:?
15)20, January toJune................ 39,325 13,108 1,870 47.5 3.10
B 70,617 23,539 2,972 4.1 2.96

1 National Safety News, Mar. 14, 1921 é%) 10.
s Idem, Sept. 27, 1920, p. 11; April, 1922, p. 50

PETROLEUM REFINING.

The following data,® being for only a single year, is not as significant
as those from which the trend of events can be inferred. The group
covered is of sufficient size (27,010,000 hours’ exposure), however,
to give a fair idea of the relation of the petroleum refining industry
to others in the matter of accident frequency and severity.

Hours of eXpoBUTe. « e veeineeiericrcnsocesoesascenasaccann
Equivalent full-year workers
Number of accidents...... ... ...l

Frequency rates (per 1,000,000 hours’ exposure)............ 31.15
Severity rates (per 1,000 hours’ eXposure). .. .c.coevvceeae. 1.86

RUBBER INDUSTRY.

Table 63, covering six months of 1922, is the first extended report
of accident occurrence in the rubber industry which has been prepared.
While it does not indicate anything regarding the trend of accident
occurrence, it does afford some basis for judging the conditions of this
industry as compared with others. For example, accident frequency
in this industry 1s distinctly higher than that in automobile manufac-
ture, and accident severity is somewhat higher. The exposure upon
which the accident rates are based is 60,916,000 hours.

TABLE 63.—NUMBER OF ACCIDENTS, AND ACCIDENT FREQUENCY AND SEVERITY
RATES, FOR THE RUBBER INDUSTRY, JANUARY TO JUNE, 1922.

Accident | Accident
frequency | severity
Result of accident. Number | rates (per | rates (per

hours’ hours’
exposure). | exposure).

Death.....c......... 1 0.02 0.10
Permanent disability.. 17 .28 .16
Temporary disability.. 2,099 34.45 .41

VoY S L 2,117 34.75 .67

¢ National Safety News, July, 1922, p. 3L.
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MISCELLANEOUS INDUSTRIES, 59

RUBBER TIRES.

The data as to accident occurrence given in Table 64 cover two
groups of workers engaged in the manufacture of rubber tires, and
are for the years 1918 to 1921. Group A had a very constant decline
in accident frequency, totalling 65 per cent. Accident severity
declined 60 per cent from 1918 to 1920, and then rose sharply. This
rise, however, must be discounted somewhat in view of the very
small exposure in 1921. Group B had a much larger exposure and the
data is for six months of 1921. The accident frequency rate is ver
near to that of Group A for the same year; the severity rate is mucﬁ
lower.

TABLE 64.—NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND ACCL

DENT FREQUENCY AND SEVERITY RATES, IN THE MANUFACTURE OF RUBBER
TIRES, BY YEARS, 1918 TO 1921, AND JANUARY TO JUNE, 1921.

Frequency | Severity
Hours of |Equivalent Number of rates (per rates
year. (epaposuns | llyear | cclaents. | LS00 | Cer LW
) ) exposure). | exposure).

4,008 1,336 307 76.7 2.6
4,725 1,575 302 64.2 2.4
4,461 1,487 181 4.1 10
1,430 477 38 27.1 3.5
35, 592 11, 897 887 2.8 .7

1 National Safety News, April, 1922, p. 34.
2 Jdem, May, 1922, p. 18.

TOOL MANUFACTURE.

The accident data in Table 65 for a tool-making establishment
present a very unusual instance of regular and continuous decline
of both accident frequency and severity. From 1916 to 1920 there
was a substantial reauction, year by year, in both rates. The total
decline from 1916 to 1920 was 77 per cent in frequency and 83 per
cent in severity. This undoubtedly represents a constant and
efficient effort at accident reduction.

TaBLE 65, NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND

ACCIDENT FREQUENCY AND SEVERITY RATES IN A TOOL-MAKING PLAN’I‘,
1916 TO 1920.1

Frequency | Severity

rates (per rates
Number of (per 1,000

§ 1,000,
accidents. imurs’ hours’
exposure). | exposure).

Hours of | Equivalent
Year. axposure full-year
: (thousands). | workers.

7,850 2,617 300 38.2 0.70
8190 2,730 148 18.0 .35
7,367 2,456 93 12.6 .22
7,200 2,400 74 10.3 .15
s X 8,210 2,737 71 8.8 12

1 National Safety News, Feb. 28, 1921, p. 12,

WOODWORKING AND LOGGING.

In Table 66 are given rates for woodworking additional to those
shown in Table 52, and figures for logging companies supplementing
those given on page 25. 1t is evident that logging operations present
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60 STATISTICS OF INDUSTRIAL ACCIDENTS.

extra hazards which for various reasons are difficult to overcome.
It is u-%reatly to be hoped that the wide adoption of the recently
formulated safety code for logging and sawmill operations will lead to
a favorable change.

TABLE 66.—_NUMBER OF FULL-YEAR WORKERS, NUMBER OF ACCIDENTS, AND
ACCIDENT FREQUENCY AND SEVERITY RATES IN WOODWORKING AND LOG-
GING, 1920 AND 1921.1

Fr%gut(ency Sev%rity
Number of | T8YeS (per or 1 000
: 1,000,000 | (per 1

accidents. |} hours’

expostre). | exposure).

Hours of | Equivalent
Item. exposure full-year
(thousands). | workers.

1920
Woodworking......cooveivineniinnnnnen. 9,129 3,043 322 35.0 3.1
LOEEING. « e eaveeeneeanaaccenasaanscsannns 5,238 1,746 204 56.0 6.83
1921
WoodWorking. . coeveeerecencneeneananen. 49,792 16, 597 2,660 53.5 122
Logging...cveeemiiaiacniiiieniieennans 2,331 T 191 83.0 6.68

1 National Safety News, September, 1921, p. 12; July, 1922, p. 31.

CONCLUSION.

It is desirable in concluding this report to emphasize again some
points made in the course of it:

1. The report distinctly disclaims completeness. It simply assem-
bles the existing records, pointing out, when necessary, where and why
they are deficient.

2. The chief value of the report lies in the fact that it contains a
larger body of information regarding the severity rates of different
industries and departments of industry than it has been possible
hitherto to assemble. The severity rate is a direct and fairgr accu-
rate index of hazard. It is preferable to other methods of indicating
hazard in that its elements are more stable and uniform than others
which might be chosen, such as, for example, pay-roll and compensa-
tion costs.

3. The section of the bulletin devoted to State accident data re-
duces to somewhat comparable form the facts recorded in the various
State reforts regarding accidents by industries, cause of injury,
nature of injury, and location of injury. This has not been possible
hitherto.

4. The Federal agencies which compile accident data, namely, the
Interstate Commerce Commission, the Bureau of Mines, and the
Bureau of Labor Statistics, have steadily improved their procedure
until it may fairly be said that the data which they assemble are as
complete and accurate as can reasonably be expected and afford a
clear idea of the extent of the accident problem in the industries
covered and of the trend from year to year.

O
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