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LG Qi JDALEING

The substitution of women for men in the big
wr industries brings with it certain benefits < the
sstablishnent of better working conditions, Conditions of
enployment which are tolerated by the men when woriking alone
become obviously unprofitable whon women
are brought into the factory and both the men and wamen
recelve the benefits of the improved working conditions.

Aroract production offers many new and favorable
opportunities for womea, but guffers to a certain extent
from its sudden mushroomelike growth, The pressure for
airplanes and flying boats has been so groeat, that atten~
tion must first be concentrated upen output. But outpus
is determined by many fastors.

The spirit and morale of the workers are fundamental
in seouring large outpus, Adequate compensation, opportun=
ities for advancement and promotion, good working conditions,
opportunities for rest and relaxation from the strain of
the akmewhwwr working day, sdequate provisions for cleanliness
and oemfort, health and good jphysieal conditien, and a minimum
of difficulty and strain in getting to and from work are all

important in detormining the vim which the woriker puts into

the thing she 1s doing, and the amount of work she ascaaplishede

gitized for FRASER
tps://fraser.stlouisfed.org




The s tability of the working force on which
production is so dependent, is Jurgely detemmined by
these factors,

The Curtise Aeroplane and lotor Corporetion
recognises the importance of good working conditions,
as 1s shown in the splendid new Elmwood plant bullt on
the outskirts of Buffaloj but production still contimues

in the old Churchill plant which is inadequat%?.quppod

t0 house the large number of vomen workers amd the great
variety of processes carried on under its reof.

And even in the new Ilmwood plant more
provisions for the comfort and relaxation of the wamen
workers are needed. Space is at a premium in any
pactory engaged on war contracts, but setting aside
adequ te room for the needs of the workers has proven
to be a paying investment.

As & result of the investigatiog of the
Elmwood ani Churchill plants of the Curtiss Corporation
{n Buffalo, the Committes makes the following recommend-
ations believing that they will promote the welfare of
the worker and at the same time inecrease the output of the

plant,
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1. The wege s¢ale for women should be rovised
in aceordance with several welleestablished prineiples:
(a) the same pay for the same work for
women &nd for men,
(b) wage rates based on the degree of
skill required by the different cccupations,
(e) wage rates comparable to those pald
for similar work in other places
2. A_gareful anelvsis of the different oooumsiions
ghould be made, and & definite scheme of premotion should be
evolved, 8o the worker has the incentive of advancement to
inereasingly skilled oeccupations and t0 increasing compensation.
3. Uorigroom gonditions in the Churchill plant should
be improved by
({a) removing the doping ot_ the wings to a separate

workroom equipped to esrry off the fumes of the dope,
(®) providing better lighted, better ventilated,

and less orowdod workrooms foe the machine shop workers.
+ of adequate size aml

4. imwpaxOhesrful rastramns/well eguiyped with tables,

goughes and ohairs should be estabdlished im both plants where
the girls can come from the workroan during the midday rest
period for relaxation and rest.

6. More adeguate coat-rooms and wmgh-rooms with
plenty of hot water, soap and towels in both plants are neo~
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essary, A half dosen wash basins for 225 girls in the
Churehill plant and the assigmment of 80 girls %o one
anall wash room in the Elmwood plant is not sufficient
and resul ts hl.crllhorinubglnttogouallo

6. A larze lunghroon should be installed
in gach plant where the vorkers ud get samething warm
%0 eat and drink outside of the worikroom. There should
be a proper place where lunch may be eaten.

7. _Prohibitien of lunching or remsining in the
doping-roam,.during the lunch W is a Covernment regulation
{n Great Britain and mu sems advisable in this country.

8. _Periodic phabesl examination 0f the workers
employed in doping, pmm_q and varnishing should be made

jroduci :
to see if the dope 11??0 1/1.9 ’-‘?.uy bad effects on the workers.

This would be simple in tﬂa\ xﬂ\m«u plant as only a
gow girls have yet boen tnw on the doping and resident

doctors and nurses are stationed in the plant,

&

9. Capeful consifsration of the pogsibility of
alternating the work of the wemen dopers %0 saue other work
/
during the day or during the week as the physical examination
of the worker s Ua¥ . indicaty the meed for change.

10, A vigerous ofﬁrt to secure from the municipal

authoritiecs better and more frequent Wﬂﬂn

%o end from the faetorys
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0 \
ZRODUCTION.

EUGEAG

for the U, S. Army
The second draft/in the middle of the second

yoar of the war has brought the words "substitution" and "dilu~
tion" into every-day use. The replasement of men by wemen,
we are told, must assume proportions little dreamed of when
we first entered the war, Women must be trained to work on
progesses from which they have been rigldly excluded be=
cause of social custom or prejudice, or becsuse the supply
of men labor was adequate to meet the demand.
The aircraft industry presented many favorable

openings for wamen and wvas one of the first of the big war

in
industries to bring them in/lerge mmbers. The Curtiss

Reroplane and Motor Corporation, Buffaloe, New York, the

largest private firm holding Coverment contrasts from both

the Army ahd the lavy was one of the first to introduce women in
large numbers on a great variety of occupations which had forme

erly been done by men,
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The Curtiss factorles were visited in May
and agalin in August, 1918 by May Allinson, Executive
Secretary of the Committee on Womgn in Industry, who
prepared this report and submitted it to the Nfficer-
in-Charge, October, 1918,

The Committee has had the most cordial co-operation
and assistance from the 3Jignal Corps of the United States
Army and the officers in charge who gave every onportunity
for observation and inspection in the plant,

This report supplements Bulletin Number 4, Women
Workers in the Philadelphia Faval Alreraft Factory. The two
reports read together are of interest in showing the extent
to vhich women have been introduced into so-called men's
occupations. The Philadeliphia Nuval Alroraft factory

has gone further in puttiing women on woodwyorking occupa-

tions, The Curtiss plant has gone much further in pute

ting women on metal-working processes, painting and doping,

Vomen have demonstrated their ability to work
on most of the processes in the making of aireraft., This
report aims especially to bring to the public who can not
go into the factories, some conception of women's work

in this great war industry.
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Adreraft in the Wey Program,

The making of airplanes and flying boats was
only in its infanoy iz the United States when we entered
the war, The importance of aireraft in the war program had not

become apparent to us even during the three years of wr

abpedd, Vo found ourselves swidenly involved in the great

to push a vigorous air program
world struggle even leas prevared %u.n & land . 2l
o~

campa i

T—alrplanes and hydroplanes had been built in
small numbers in several plants in the middie west and
on the Atlantic eosst,

“The interest previous to the war, however, had
been mostly in scientifiec invention or in exhibitions of
the remarkable feats of the "flying machines.”

The way dbrought airerast into the essential in-
dustries group. Alroraft production was & new industry,
suddenly developed Just as men were being called out of
the industries into war service. The great demand for
laboe must be met by Introducing wamen workers.

Aireraft production ffered particularly good




opportunitiss for waen workers since the airplanes and
the flying boats are made of the lightest materials
consistent with maximum strength.
The Alrplane.
The airplane has a wooden skeleton of the
lightest spruce wood, which looks not unlike the
skeleton of a huge bgrd. The skeleton of the body or

"fuselage” of the airplane is built of the 1ighbst
beams and*
spruce/ slats supported with wire cables stretched back

and forth between the four longitudinal beams, It is
covered over with the ligh#est wooden veneer of

spruce or cedar and linmen is used in the upper parts
wherever possible.

The skeleton wings or panels &3 they are called,
are covered with a strong linen covering and ars "doped”

(or varnished) and painted to make the cloth taut, smooth,
and water-proof,

These wooden parts are held together by many small
metal parts, which are cut, filed and welded in the airplane
factory and by steel ropes which are looped at the ends
for greater strength and flexibilit y.

On all these processes wamen workers were soon

introduced and found satisfactory.
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Ihe Hviroplane and the iving Dost.

The hydroplans had been developed several
years before the war, but was producsed in even mmaller
numbers then the sirplane., It was similar to, but
larger, than the airplane, and had large pontoons or
boats underneath the wings which rested on the water
and kept it afloat whon it came down %o rest.

A newer seaplane or flying boat has since been
developed and is now being built almost exclusively for the
Navys The body of the flylng bdoat is samewhat similar to
that of & motor boat with walls, a flat roof or deck and
even windows in some of the larger boats. The front end
of the boat is broad and rounded but the rear ond of
the boat curves upward like that of a gondola, ending
in & tall fin which is painted red, white and blue and
which is supported by a similar stabiliser on esch
side. In fact, the bdody of the flying boat reminds one
of a big whale.

The wings of the flying boat are built high above

the body or hull of the boat., Fontoons underneath the

wings support thom when the boat is on the water. The

motors in the flying bdoat are built ia bensath the tpper
wing to protect them from the water instead of inside the

body &8 in the airplane.
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The propeller of the flying boat therefore is
also high above the body of the boat, attached to the
engines bensath the upper wing. In the airplane, the
propeller is attached to the front of the bhody or
fuselage and comnects with the engines inside the
body of the plane. The propeller looks like & large
wooden fan of two blades about fiwve feet in length
erossed at right angles at the conter and made of the
finest and hardest mahagany.

The flying boat is made of practieally the same
matorisls as the alrplanes and women's work on both is
very similar, The chief difference betwoen the two, from
the standpoint of women's osoupations is in the bedy. The
airplane body is a skeleton framework bullt of the lightest
wooden beams of struts and covered with a thin wooden

venoear,

\m body of the flying boat resembles the lmil of &

boat and 1s necessarily much heavier sinee the bdoat sets on

the water whon at rest. The hull of the boat is buillt of

strong boards which girls rivet and naill on the framework
gide with

of the boat side bythe men in the Philadelphis Naval

Alroraft factory, but not in the Curtiss factories.
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The Army has depended on private plants
for the produstion of alrplanes. The Signal Corps of
the U, S Army had charge of the program of airoraft
production for the Army until May 21, 1918, when
the Bureau of Aircraft production was created for this
purpose.

The Navy which has charge of the production of
geaplanes lets contracts to private plants for the making of
£flying boats but also has & large assembling plant in

the Philadelphia Navy Yard.

In same plants such as the Vurtiss Aeroplane

and Motor Corporation, Buffalo, New York, airplanes are
being made for the ammy and flying boats are being made

for the Navy in the same factory.




SHACTER 1.
JHE CURRISS AIRCRART FACTORIES.
Eroduct, .
one 01
The Curtiss Aeroplane and Motor Corporation 19 the
largest private tixgsholung govermment contracts from the

United States Army and the Navy, It is housed in five large
plants in and adjoining Buffalo and employed sbout 15,000
workers in May at the time of the first visit., Sentructs
for-sirplanes.were-alse let to LEotorias IW TToVeldnd and
other-eithes. Battle planes and tralning planes are made
for the Signal Corps of the War Department and flying

boate for the Havy Department. The working force was much
reduced at the time of the seoond visit in August because
of the decision of the Coverment to abandon the production

fighting
of the Bristol/plane which the Curtiss plant had bdeen mmking.

N

— in English airplens, 5 E 5 had been adopted but vas

y
not yet being produced on capaeity hasis,

Both the 3ignal Corps of the Ammy and the Navy
have & number of Government lnspectors in the plant, %o

inspect the parts which go into the planes before they are
assembled; again inspecting psrts of the plant in the
different stages of produstion, and testing the conpleted

plane on the adjoining flying field, before it is packed
up and sent to its destination,
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The Elmwood Plant.
Dgscription,
The Elmwood plant is the newest and largest
of the five factories. It covers about 27 acres of land

and is housed in two adjoining buildings separated by a
fire~proof brick wall. It is built entirely of glass and

locks something like a huge green house. In one dullding
is housed the production departments and in the other, the
assembly departments. The iimwood plant began produgtion
about one year agoe in August, 1917, Battle planes for
the 3ignal Corps and flying boats for the Navy are manu-
factured in this plant,

Several low wooden buildings fromt on the street,
one occupied by the Signal Uorps Inspection force, one by
She admini strative offices of the plant and another
containing a cafeteria luncher om, employment offices, etc.
The big manufacturing plant lies Just behind these office
bulldings, separated by a large open yard covered with cinds-

ers in vhich are palked many sutomobiles, Visitors must go

through the main office building to enter the factory.
Zrensportation.

The factory is builtoon the ousskirts of the City
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of Buffale just beyond the park system and it is
surrounded by open country and green fields. It is
reached by & single car line which runs from the center

of the ecity through one of the most besutiful residential
sections and is about ome~half hour's ride from the center of
the ecity. The trangportation of thousands of employees
every morning and ovening to and fram the eity proved %o
be & most serious and diffioult problem &wmring the winter,
This congestion was still further intensified by the large
mambers of employecs working ia the Pierce Arrow and other
large plants Just a few blocks away. The workers of all
these big plants must reach thes- factories by the same

car line and at about the same time. The Elmwood plaant,

therefore, arranged three schedules of hours with a half

hour's difference for opening and closing Lo lessen the con-
gestion and those in charge report that traveling conditions
are much improved. BEven so, the transportation problem,
as 1a the ease with many of the big Government plants and
foctories engaged in the war industries, is serious.
Zhe Chureblll Plsnt.

The Churchill plant, in the Clty of Buffale,
was the original Curtiss Airplane fastory in this
eity and is an 0ld brick building much mmaller and less

modern and wellesgquipped than the Elmwood plant.




Praining planss are made in this plant. The factory
consists of one big long room with a baicony at one
end and extending along one aide and an adjoining wing
opening off the main room. The baleony houses the web

departrent, the training school, the lavatories, and the

welfare director's room. About 400 gir‘*aro anploved,

226 in the manufaoturiag department snd 2lmost an equal
pumber in the eleriesal departaent at the time of the
visit in day. Scch factory malnteins & separate organization
and sysien of The cupioymeilt depariuent,
pay roll departuent, and business manageneut are ept
distinet. Because of the comparatively amall mmber
esuployed, some of the procosses are 1lifovent from
those in the Elmwood plant where more and larger mechaniecal
devices have been introdused to haudle the larger output.
Health and Veifare AYYE ento.

the Eluwoeod ¥acgory. The Eluwwood factory 1s
housed in two huge modern factory bulldings built entirely

of glass, sad with only cue - the ound - floor. Balconles
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are bullt in several parits of the Motory and swung over
and *
the panel department, the pmxch,/\drnl and press department,

wnd other departnents wher:- the work does not require
grest height, to scoure additions] spase for the training
school and for lavatories and rest-roons. The training
sohool for the wemen industrisl worlers and for the sallers
who are being trained in alrplane construstion and repalr
occuplos a baleony 5O by 400 feet, It 1s resched by &
long, wooden atalrway from the main fleor. The bale
conies for the : vatories and cloaksrooms ars dulli at
roegulsr intorvals in the mochine room and esch is reashed by
a single stalrway. Hach baleony sontains two ssall roumse
one room contains eight or ten tellets and & double row
of six wash bowls rumning dews the centar, the adjolalng
cloak room has several coushos and ahairs to rest on,
Coats, hats, and sireet clothes are hung on nails or Looks
in the wallss Each lavatory ils supposed o acovamodate
about 80 girls. About 1500 girls ware auployed in Lhe
Elmwood plant in Nay,

A woman welfare mancger has geonoral charge of
tho welfare of all the girls employed by the cwapany.
Each plant also has 1ts own woman welfare manager who

reports directly to the Plant Mamagoers The Elmwood




plant also has several floorwomen or forewanen distributed
through the building. One has charge of the new workers
as they come from the employment office and has general
supervision over them during their training period in
the balcony school, The others have genoral oversight of
the workers on the fagtory floor, and over the lavatories
and resterooms of their section of the factory.

There is & Red Cross Station in the center of the
Elswood plant consisting of a consultation room, two rooms
containin, several beds, one for women and one for men am~
ployees, and a supply room with medical supplics, apparatus,
sterilising equipment, ete. Three doctors and two nurses
and several first aid men were employed at the time of the
visit, but plans were completed for the introduction of
a large corps of nurses.

Lunch counters are distributed through the
difforent parts of the plant where the workers line wp
&t noon and buy food ar sweets. An excellent cafeteria
in a separate bdbullding is patronised by the clerical and
administrative force, but the industrial workers sit

about in their workrooms and eat lunches brought from

home, supplemented by what they buy at the mmall counters in

the factory.
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~She Churchill Flant.
A woman welfare mansger, who is & trained

marse, looks after the health and welfare of the
workers in this plant.

Ghe has & small office in which she has & few
first-aid remedies, & desk, & couch, and & chair or two,
but has not adequate facilities to care for the girls
who need treatment, nor has she an assistant to leave in
the office when she is out in the factory. No doector is
stationed in this plant, iluch less provision is made for
the health and comfort of the employees ia this plant than
in the new Elmwood plant.

One small room on the balcony comtains a coat
room filled with long racks on which are hung coats, hats,
street clothes, and along one wall are six wash basins.
An adjoining room contains several toilets, The rooms

are small and crowded and quite imadequate for the 225

girls who must use them, No arrangements are provided

for a varm lunchs




JYentilation,
The making of airplanes is, on the whole, a

very clean industry. In the machine shops, the braszing,
welding and soldering departments and in the varnishing
and the doping room the women work on progesses that
involve grease and oil, heat or fumes. Only in the
machine shop do women sit or work c¢lose togekher., In
general the workers are eumployed on large parts so
there is a great deal of floor space all around as well
as alr space sbove for each worker.

The Elmwood plant is so large, the ceilings
so high, and the workers so scattered in most parts of
the fastory that the air is fresh and ventilation does
not seem to be a problem. UMany of the big doors are
open and the panes of glass in the sides of the building

can be adjusted to let in air, The doping is dome ij

a separate room and the doors leading into the other iorl:

rooms are kept tightly closed so the fumes of banzna 0il
do not spread through the factory.
In the Churchill plant, conditions are mudh

less favorable. The building
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is old and imadequately lightod and ventilated. In
some parts of the machine rooms, the girls work close together
in rows with scarcely room to pass down the mall aisles
botween them. In the main workroom the doping is dme right
in the middle of the room, 80 all the workers onm the Other
processes must breathe the fumes. N0 exhaust systen is
provided to carry off the heavy akr, and the few windows do
not solve the problem,

Deping.

Adequate ventilation in the doping room is &

Poal problem., While good ventilation is a most important
factor in securing efficient production in any depart-
ment, it is espeeially important im those occupations
carried on in the midst of heavy fumes and odors. Windows
and doors are not supposed to be open in the doping romm as
curronts of alr carry dust and are said to make white spots
on the drying wings.

The "dope" looks like & thiok varnish which is
spread over the linen covered wings to tighten the cloth
and make it water-proof. It has the strong odor of
banana oil. It eonsists of a cellulose compound, either
acetate or nitrate which are not poisonous but which
must be dissolved in a volatile compound. These solvents

have proven in the Buropean countries to be more or less
poisonous and have shown bad physieal effects om the nervous

system, on the liver, kidneys or heart musecle, or on the blood.

1/ See Dr, Alice Hemilton's des@ription of the various dopes
u,od in covering alrplane wings in » Poisoning in the Making
Al ng 'gu'el of lLabor gu e

lmo. . tistiecs, Bulletin l'ob-

IO vy - e
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The temrachlorethane, similar to but
more powerful than chloreform, which was first used
as & solvent has been abandoned and acetone,alcohols,
and benzols are now used. Dr.Alice Eamilton reports
that there is little reason to expect serious poisoning
among the users of these dopes, but the slow chroniec effects
of long continued exposure to effeocts of these solvents
should be mitigated in every way possible. British
experience le#f to & series of recommendations for the
control of doping in airplane factories, which mmre
issued by the Factory Inspection Department of the
British Home Office in February, 1916.1/

Although these recommendations were framed
for the users of tetrachlorenthane dopes, they have
continued to be applied since safér dopes have been
substituted.

The recammendations provide for

1 Execlusion of other work from the doping romm;

2. Alternmation of employment- every two days or

1/ See extract from Govermment Regulations in Monthly

Heview of the Bureau of Labor Statisticasg Pebruary 1938, p.29.
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nitrate. The asetate is much more expensive than nitrate.
A1l the doping in the Ilmwood plant was done
in the big separate doping room which was so large that
one could searcely recognize people &t the opposite end.
Two sides and the roof were made of glass, and the
room was shut off from the rest of the factory by a
brick wall and by heavy sliding doors which were kept
closed. Sliotted openings about 18 inches gquare
in the floor are supposed to carry off the fumes of
the dope by sustion from under the floor, but they are
filled with dust and thread and seemed to have no
sustion. lLarge pipes also open inte the room near the
celling to provide circulation of air.
4t the time of both vieits to the Himwood nlant e
several large windows and double doors opening outdoors
were wide open. The atmosphere of the room was not
oppressive but the dopers inmhaled the fumes more than
a visitor as they worked on the wings.

In the Churchill plant, the doping was

done right in the midst of the other operations in




the center of the big main workwoom. Neo special arrange=-
ment vas made for carrying off the heavy air or ofor of
banenas oil,

Yaghiog facllitlies,

Some of the workers of the doping romm gathered
in small groups &t the noon period and ate thelr lunch
in the doping ream, aprerently without washing hands
or face.

fo faellities for washing were observed in the
doping room though these girls had access to wehe-roomms
in other parts of the dullding, But the wmsh-rooms are
on the baleconies at the top of a long flight of stairs
and about 80 girls are assigned to ome mmall washeroom
vhich may have explained their negligence.

At the time of the first visit, the dopers did not
wesr gloves and probably had to use turpentine to get the
dope off thelr hands, but in August the majority wore large

eotton gloves' Several of the dopers and painters were

young giris of 20 or so who worked on the smaller parts
of the wings.
lalforma.

In both factories the girls wear cotton khaid
uniforms, full blomers and & waist with open neck and
sallor eollar. The plam is to provide cach worker with
& uniform, after which she must supply her own. In the
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doping roam, the manasgement plans to provice a new
wniform every two weeks and also to provide sneakers

for their feet, as the workers are soon covered with

the varaish which cakes on thoir glothes and 1s most
uwnpleasant. One of the dopers, however, said she has been
wearing her uniform & month.

The shoes are the most difficult part of the
zirls' dress to adapt to the new conditions. lost of
the zirls insist on wearing light-weight kid ahoes with
high French bheels and some of the maghine operators even
weoar vhite shoes. These are not only very bad for the
girls' feet if she stands a1l day, but positively
dangerous where she is operating machines and climbing
over the airplanes* All plants introdesing women worike-
ors into the mechaniocal departments are having this
difdeulty.

FIEECT TS

Three wage rates are established on an hourly
basis for the industrial women workers. Beginners
start on the initial rate of 25 cents an hour, are
advanced t0 27} cents am hour and the averege rate
for atperienced workers is 50 cents an hour, few re-
celving more than this,

The fastory was ruming on & nine-hour day and

50 hour week at the time of doth visits in May and in
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August 1918, which would net a weekly wage of $13,00 for
beginners and $15.75 for experienced workers. Access to
the payrolls was not given the investigator but it is ob-
vious that this hourly rate and weekly income is very low and
is much lower than that paid in the Philadelphia Aircraft
Factory under the Civil Service wage schedule.

Hours,

Three shifts of workers begin and end their
nine~hour day half an hour apart- one set beginning at
6:30 A, M, and closing at 4:30 P, M., another beginning
at 7:30 A. M, and closing at 4:30 P. M., and the third set
beginning at 7:30 A, M. and ending at 5:00 P, M. Office
and clerical workers begin work at 7:45 A, M, and

close at 4:45 P, M, making an eight and one-half hours

day. There is a half-hour noon recess from 12:00 to 12:30.

Barly in the spring of 1918, the Curtiss plant
was granted exemption from the 8ix day week requirement
of the New York State law and allowed to employ men
seven days & week. This exemption did not apply to
wanen,

The wonen workers are however sometimes re-
quired to work longer than the nine~hour day and 50
hour week for which they are paid time and one-~half. No

detailed study of the amount of overtime could be made.
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SHARSER III
PROCESSES OF MANUZACTURE
Women's Work,

Fifteen hundred women, shout 10 per cent of
the working force were employed in May, in the North
Slmwood plant and 224 in the Churchill plant,

The Curtiss "“fe’!cﬁ“ the Fhiladelphie
Neval Alreraft Pactory have/introduced somen on some
processes which the other has not. In the Philadel=
phia Haval alreraft Pectory, the policy has been to
increase the number of women on the woodworking pro-
cesses where they were first found to be successful,
and to which the training school has given special
emphasis.s They are now employed in building the bdoat,
they are deing int-oduced on the band saws, and do the
larger part of the wing sss-mbdly., In the Curticss
faotory,the tendency has been to try them on practiocally
every department, so many more women sre found omn metal

working mschines and motal processes than in the Naval

Alreraft planti More men areo working on the assembly of
~»

the wings and gheysi, © are bdbullding the boat body
entirely. -in the Curtiss Plant.)
The final assembly of the airplame, instelling

the ongines and tanks, putting on the gund, bombd thrower,
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fan pump, controls, etc., attaching the propeller, wings,
tail unit and elevators, - is still done entirely by men,
iechanieal knowledge, skill, experdénce and strength,
which the wonen have not yet acquired, are the findamental
requisites for this final stage of assembdbling the airplane.
luch of the metal work is comcerned with making
and preparing the small metal parts either by hand or on
comparatively simple metal working machines which women can

operate as well as men. The heavier metal processes are

done by men. uqauue the pun;;,or wtm, omring the
wlpcn. except. £6r ing nﬁl\trotﬁt\ic m\@m oqu—

tncéurtb@urgutwl unhouu&dmbyhu.
Assembling the panels or wings, covering the wings, except for
pulling and stretching the linen covering over the largest
wings, can be easily done by women, The varnishing and
even the doping of the mmaller parts of the wing made no
gspecial demands on the physical strength of the workers.
The painting and wrapping of the wires and metal parts
are also done by wamen. Inspection of the small parts
seems &ls0 to be well done by women.

The fundamental characteristios of women's
work in the production dspartments of the nmllﬂ
factory are much what they have been in the older industriecs-
processes which can be explained, taught and followed with
inereasing skill and ease, but in a falrly mechanical way
and without any speeial physieal or
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intellectual requirement.

The making of airplanes is so new and
unstandardized and the organization has had to be
developed under such pressure for speed and out-
put, that the casual visitor, as well as the man~
agement, can see many things which might be changed
or improvede Certain processes are done by hand,
or by erude mechanical means, which in an older and
more established industry would de done by machine.
But the parts of the airplane are so little
gtandardized and new styles and new methods are
being developed so yapidly that mechanical tools
for some of the small metal parts could scarcely
be made before something new would have been sub-
stituted.

The processes on which wemen work in the
Curtiss plants may be grouped roughly in nine main
divisions:

(1) Jnspection of small parts and oon

tinuous inspection through the progressive stages of

assembly.

(2) yetal Work, inclusing the operation of

a great variety of maghines; bench work; wirework;
£iling; soldering; welding and brazing; copper-
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outting, tipping and riveting, and most of the processes
dealing with small metal parts,

(3) Yoodwork, including the operstion of
woodworking machines; bench work, glueing togother
the wooden parts, preparing the webs; finishing and
tipping the propeller; assembling the panels; making the

wing float and the fuselage of the plane,

(4L Yarnishing and £inighing the wooden

partl.
(5) _Ming covering, hand and machine sewing,

tacking, taping, fraying and glueing;
(6)_Doping and pelnting the wings, ailerons,
elevators, etc.
(7)_Light final sssembly- attashing metal
fittings to the wings, wiring the wings with wireless
and electric light installation, eoto.

18) _hivping, gressing and wrepplag all

me$al partsj

(2)_Electrie truck driving,
Zrogesses.

The Elmwood plant, employing 1500 women
had ne record of the mmber of women employed in the
various oceupations, nor does the occupation appear off
the payrell. The following list prepared by the
educational director shows the various occupations on
which men and women were employed in the plant, but does

not give the nmumber on esach oocupation,




TABLE I SHOWING OCCUPATIONS ON WHICH
MEN AND WOMEN WEXE EMPLOYED IN PRODUCTIVE DEPARTUENTS

IN TEE CUBRISS PLANT JULY 1918,

HMETAL Mea Vomen
Kaghine

Chopper Hands

Drill Press Operators

Lathe Hands

¥illing Machine Oper. (MHand)
¥illing Machine Oper. (Machine)
Punch Press Oper.

Profiling

Jig Sewyers
gerew iiachine Oper. (Hand)

Serew Machine Oper. (Automatic)
Shears Operators

Seribing (cutting with eharp hard tool)W
Grinder Hands
Shaper Hands
Set up Hands

EEEERE EEE K

RERE

Tube Shop

Bench Filing
Dip Brazing
Prill Press Oper.

Acetylene Velding
Bench Machinists
Tube Bending
Tool lakers
Blackamiths

EmEEE R O OEE

Sheet !iatal
Bench Flling lst class
Benth Filing

Machine Filing

!rﬂr ne
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Bench Assembling
Drill Press Opers

Acetylens Soldering
Acetylene Welding and Brazing
Roustabout (mechanios)

Tin Shop

Bench Formming

Riveting

Soldering

Shearing liaghine Operators
Punch Press Operators
Drill Press Operators
Hand “utting

Seribing

Trip Hammer Operators

EEEEEERR

EEEEEERERER

Heat Treat

Furnace Operators

Central Station Operators
Carbonizing Packer
Cyaniders and Tool Hardeners

Sand Blast.

Hose Room Operators
Hand Cabinet Operators
Tumbler Operators
Laborers

Polishing

Grinding
Polishing

Plating

Plating
Helpers
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Weshers
Tumbler Operators
Stringing

Enameling

Spreylng

Stringing
Dipping and Mmoquering
General Utility

Wire

Splicing

Wrapping

Cutting

Soldering

Tinning

Lay off men

Dipping (laequerkrs)
Straightening
Pagging

Rough Mill

Lumber Handlers
Auto Planers
Band Sawyers
Swing Sawyers
Rip Sawyers

$0O0D,
Beam Hill

Boring Machine Operators
Routing

Band Sawyers

Rip Sawyers

Finishing Sawyers

Auto Sticker Oper.

Auto Shaper

e "8 fianas

e 111111
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Temnoning Machine Operstor
Cut off Sawyers

Markers and Nailers

Bench Vorkers

Drilling

Hai ling Machine Operator
Glueing

Helpers (misel)

Miscellaneous Wood Mill.

Planer Operator
Dpill Press Operator
Band Sawyer :

Rip Sawyer

Swing Sawyer
Finishing Sawyer
Auto Sanding Machine Operator
Auto Sticker

Hand Shapers
Stampsrs

Helpers

Cut off Sawyers

EE EEEEEREERER

Propeller.

Hand Forming and Balaneing
Copper Tipping

Glue Room Hands

Band Saw helpers

Lay out mea

Copying Lathe operators
pattern liakers

Auto Planers

gand Riveting

Band Sawyers

Sold-ring and Seraping
Fabric Tipping

Hubbing

Copper Cutting
Assembling

3&3&0’69’&3&:-. )

rubbers, fillers, eto.)

B EE EEREER EEEEEREER
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Strut

Assembling (Bench
Bench Werk

Cabinet Making
Coppering

Finishing Sawyers
Copying Lathe Operator
Turning Lathe Operator
Bent Sanders

Boring Uachine Operators
Over lathe Operators
Logket Fitters

Checkers

BEE EE EEpEREE R

CE B E-F-R-F

Paint,.

Dippers -~ Rubbers, Fillers,
Varnishers

il
Dope

Doping (Star transferring, etec.|M

Cover

Linen Cutting
Hand Sewing
lachine Sewing

Upholstering
Stretching and Tacking

Tape Fraying
Panel

Wire Assembling
Assembling (Panel, 4ileron,
Rudder, Bhuliur, tail
unit
Bont Edge Assembling
Coppering
nepairing
vape Yrapping, veneering, web
and cap assembling Boys

vireless installation
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Final Ving

Floor Assembling

Bench Assembling
Lining up (roustabouts)
Coppering

Painting

Small Parts.

Bench Assembling
Painting

Coppering and soldering
Stream lining

Fuselage Assembly

Jack assembling
Parts assembling
Assenbling helpers
Trueing

Floor assembling
Wire Assembling

Finel Assembly.

Installing motors
Installing cintrolls
Installing gas and oll lines
Installing instruments
and appurtenances
Cowling
Veneering and miscellansous
floor assembling

Testing

Testing, adjusting, etc.

Shipping
Nail 1“’ .mn‘. nmmg.
iiscel. '
Mechanics

~B204Z.
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Boat Hull

Woodworking (machine)
Boat Building
Copperamiths

Wing float makers
Canvassiag

Painting

Sub - Assembly (Miseel.)

LR 2N Bl

Final Boat Assembleys

Hotor instal lation
Tanks installation
Engine Section Panel Assembly
Engine Bed Assembly
Instrumment and Appurtenances
assanbly and
installation
Tall unit erection
Engine Section erection
Stays installation
Installation (Pipe-mamufolds,
bamb dropper, venturi meter,
fan pump, controlls, floor,
hateh covers, gun mounts)
Ennition Viring
Testing
Clean up and miscel.

BRR
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Deseription of Prineipel Processes.
Inspection.
Inspoetion is one of the mo st respon-
sible ocoupations in the making of the airplane,
since the weakness of any part may mosn the fall

and collapse of the maghine as woll as the life

of the pllot and the observer.

Initis) Inspeetion. Lvery small metal part,
or
gorew, bolt,/turnbuckle which goos inte the alrplane

is ingpeoted by a forsce of girls who measure and

test esch part, with seale, micrometoy or ealipars

to ase 1f they comform to bdlue print specifioations.

ingpectors :

The/ sit ».om stools at tables, take the mmall metal

parte from the boxes Or Sases, and mekgure them

secording to all the spesifications of length, width,

mmber and scournoy of threads, ote. 350, too, the

woodon parts, the webs of the wing, the fuselage

struts, the pauvel struts, the parts of the wing

floats or pontoons must be carefully tosted accord-

ing to definite specifioations.
Ingpeetion of eagh process. After esch

{mportant stage of assembly, the asirplane is also




inspected, For ifnstance, the cables, the
splicing, soldering, and wrapping of the

ends of the eables used both in the wings

and fuselage must de carefully inspected.

The axsot number of threads in the wrapping
are counted through the this veneer ofssolder.

A single out or broken thread might mean the fall of

the airplane under any speoial strain, The
SES

sables of the English model / soon %o be
prodused at this plant are spiiced in s very
selentific way so the loose end 1s woven
into the wire rope as fimly as If it were
an origisal part of the wire rope. In this
gase the wrapping and soldering are eliminated.
The jolnts and wmetal fittings of the
fuselage or akeleton framework of the body eof
the airplane are inspected to see that they
are perfest in form and shape; that the sorews
are all in, the metal slasps firm, and that
or struts
the wooden Wl/ have not been eracked.
The panels, allerons, elevators,
tall plece, wing fleats, and other parts
are each lospected before they are assembled

ta the dody of the plane.
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Occupations in the Metal Working Shops.

lachine Processes.-

Gite A4Pge mmokine shop o in the Elmwood plant is
filled with machines of all kinde most of
vhich are operated by women. 7The nachines are
sot elose together in rows or alsles with
adequate space in the Zlmwood plant but
erowded in the smaller work rooms of the
Churchill plant., The women sit on high steols
with low backs before most of the machines.

These women maohine operators are
making the many amal)l metal parts and fittinge
which Jein the parts of the airplane. They

are operating punch presses, drill presses,

singleo and double spindles, power milling

maghines, hand milling mnchines, filing
hand
maghines, lathos an’ /serew machines, .

Experience on operating the lathes,
milling and serew machines provides the weman

with a valuable mechsnical equipment which oan
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be used in almost any machine shop, if she
learns to set up her machine for different
purposes, acquires & knowledge of the ro=
quisite mathemetics, and learns how %o
read the mathematical tables which the
gkilled machinist used in setting up the
maghine.

At present, the wonen who operate
theso machines are not taught these fundamental
prineciples. They simply follow instructions
for making & particular metal part or fitting.

When & new part is required, the foreman must

help them set up their machine and give new

{nstructions which the workers follow.

Benoh work and hand progesses on metal
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odge 1s mot yet even. Vhen the whole

odge shows an even color the odge 1s
straight., This san be Jomo sitting on

2 high steol before the beuch or table but is
often dome standing and invoeives & good desl

of muscular exertion.

% Girls shape, rivet and solder the 1id of
the gaseline tank, whickh is sboul two feot in
diaweter with aross bars which must be rivetad

and solderedy and sttsck suoh other small metal

parts as are required. 'he givls sit bedore

tablos on high etools, put ia the rivets with

the usus)l small haad riveter, and solder the

odgos of the eross bars %0 the top of the 1i4.

lien make the gasoliane san: which ls about three

foot high and twoffest in dismeter on which the 1lid fits.

Seribing op $utting Scopex Bips end
W'y

7 Large copper plates or tips sre fitted
over the ends of the propeller of the flying

poat. These are eut out with & pattern by sharp
hand tools and as they are being scontinually
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changed in size and shape. Tin plates or supports
are out in much the same way,

gable splieing, wrapping and soldering. The en's of
the wire cables or ropes which are stretched dia-
gonally back and forth from beam to beanm in the wing
and the fuselage of the plane are looped over and
fastened down by wrapping and soldering in the Bristoh
fighting plane and by splicing the threads of the

wire rope in the British 5 ¥ 6. An expert can splice

five loops inm an hour. For a beginner 1t requires

about 30 minutes to splice ome loop. The latter
method was just being introduced at the tinme of the
last visit in Auguste The British experts say women
do this spliecing much better and more vapildly than
men though the sharp pointed wires priok thelr

hands vielously at first until they bhave

become hardened.

are comparatively new processes in industry are
deeidedly new openings for wemen workers in
America. The process is falrly familiar to all
interested in industrial work. The girl sits in
this factory before & small table on vhich is
placed the metal parts to be weldeds She holds

in one hand & smell blow pipe which leads from

an acatelana tank. Tha hat flama Pravmald W dtha
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combustion of acetyleme and oxygen which issues
from the pipe is turned on the brass, steel or
soft metal wire which she holds near the junction
of the two metal parts or edgoss The wire melts
and forms & soft liquid meta) which joins or welds
the two edges together.

In welding, the two pleces or edges of
metal are Jolned together by heating them to an
intense degree of hoat and adding steel wire
which melts and welds the parts together. In
brazing the two metals are brought to a "cherry

red" glow and joined by the melting of brass

wire,

These girls wear khaki uniforms ar over-
alls, caps, gloves and & speeial kind of dark goggles
which protect the eyes fram the glare of light
and from the sarks whioh fly in all directions.

The girls are instructed while in the training
school to keep theur halr tucked tightly under
their caps, which some do not do after they get
out in the work-roams There is a continual
shower of sparks though thoy are said to de
harmless and not inflammadble.

Stringing and Diovping, One of the least
sicilled processes is stringing small metal parts
which are to be dipped dnto lacquer on long wires pre-

paratory to dipping which is done by men.




Women are employed on a great variety of

woodworking processes, requiring varying degrees of

gkill, some of which have been more fully desceribed in
Bulletin 4, Women Workers in the Philadelphia iaval
Aireraft Factory.

Mlm._— Wemen are ruming a fow
woodworking machines which smooth snd fianish the
struts, bore the stringer hole in the center web,
and nail the wooden supports on the webs, bdu: here

the Philadelphia factory, wamen's work in
as in/the mill room is largely hand finishing,

They are sandpapering and smoothing by
hand the webs, stringers, struts and propellers
vhich have meny rough edges vhen thoy come from
the woodworking machines. They are riveting the
gopper tips on the leading edges of the flying boat
propeller, and covering some of the alrplane properl-
lers with fabric strips. They also rivet the metal
strips or bands on the struts, wrap the ends with
adhesive tape and varnish the whole with a brush.

These wooden parts of the airplane have
been fully described in Bulletin No. 4, and need only
brief mention here.

The websg constitute tho ribs of the wings
They are made of three opem~work strips of thin spruce
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wood, & nosc web, & centsr web, and & tail web,
These webs are strengthened by small wooden slabs
glued and nalled by girls between the openings

and held togother by unper and lower csp strips
extending the length of the three webs. These

cap strips are alse glusd and screwed on the webs

by women workers, The wab 1s set n a frame or Jige
under 2 nailing mechine, the cap strip is fitted to
the odze of the web, and the nailing machine nails
or serews the cap strip to the web.

the giringer.is a long wooden rod which
extends the longth of the wing or pahel through
& hole bored in the upper and lower edge of each
gcenter web by girl workers who cperate the "boring
machine,”

Tho_gtruts are strong wooden supports
inserted at intervals between the beams of the wings,
or between the upper and lower wings or in the fuse-
lage to give additional strength,

The propeller of the airplane is made of
fineat mahogany wood by =« most complicated process.
About a dozen boards are glued together, sallowed to
stand in & certain temperature a definite length of
time, then put into a woodwnriking machine which shapes

out the two blades scocording to specifications. These

blades are about five feet long and are placed on tables
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before which girle stand and smooth off the surface with
sorapiug tools and sandpapor. Vhen smooth, the propellers
are given :n oil finish, varnished and hung uwp on hooks
for days to Beat for balauce and SCCUradYe
s B00m.

The propeller of the rlying boat 13 usually
tipped with copper plates on the leading edge to
give 2dditional strength and provent cracking or
brecicing if the propeller should strike the water.
The propellers of some airplanes are wrappoed with
fabric and varnighed, but s me are neither tipped
nor wrapped, according to the wse for which they are
deaigned,

Copper tipping- The copper plates are
riveted by girls on the leading edge and end of the

propeller. lea twra over the outside edge and smooth

it down. CGlrls then solder over the »ivet holes
and serape the surface swooth. They stand at their work

side by side with the wem who are also workiag on the

propeller.

Jarie wrapping. The propellers which are tip-

poed with fabric are wrapped with strips of linen or
cloth by girls and varnished or painted for additional
security.
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Panel Assembly,
Women do0 not occupy

a8 large a place in assembling the panels or wings
in the Curtiss plant as in the Philadelphia Naval
Aireraft Factory. However, the women work beside

the men in assembling the wing panels, the ailerons,

(or stationery wings next to the body),the rudder,

the stabilizers and the tail unit., All these are
made of the lightest wooden webs, slats, or beams
vhich are set in place, glued and screwndd down.
This woodwork constitutes the skeleton of the several
parts of the plane.

The assembly of the wing panel has been
deseribed in detail in Bulletin No. 4. A bwief

summary ounly is given here.

Plscesent of the twe besms or back bones

of the panel on a long table.
Fitting the webg at proper intervals,
Glueing and nailing the webs to the boams.
Fitting tho stringers through the center webs.
Sovaring wp tho pane) with trammel.
Eitting the leading edge of the panel.
Eigving in intormedlate webs.
Zutting on the veneer over the leading edge.
Eisting the trelling edge.
Zutting in s truts, plates, wires, supports,

wireless and electric light installation,
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Winz Flost Assembly.
Ving floats or
pontoons which are attaghed to the under side of

the wings of the flying boat are made entitely
by women. At full capaeity 100 girls were

employed on this process alone. These are boat
shaped, water tight boxes of the lightest wood
with flat tpper and lower surface. They are about
three feet long, one and one-~half feet wide at the

broadest, tapering to a point at each end and about

ohe foot in height. The processes are as follows:

Making the keele~ Fastening three light

bow-shaped strips about six inches apart into the two

wooden ends of the wing float.

_Laying the keel-on & wooden frame shaped
to fit the side of the float, which is built on its

sglide.

Clamping in the center wooden supports which are

thin open-work wooden plates resembling the web of a
panel in construction and which are serewed to the keel
".,l"iplc

Attaching the woodon bow-shaped strips whibh
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constitute ibhe skeleton for the upper side to the
ends and center supports.

Putting in the nail holos on the edges
of the wooden side well which is a single plece of
thin wood, about three feet long and one foot wide

gurved to fit the side of the float,

again the ecdmes to make the float waterproof.

_Putting the nail holes in the edges of the
lop and bottom wooden slabs.

Fastening on the top and bottom slabs which
are also one thin plece of wood shaped like an elipse but

pointed at each end.

Bending the copper binding strips in the

middle at right angles by inserting them half way

in & jig and bedding over with a wooden hammer.,

Fitting the copper strips over the edges of

the float.
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Riveting down the strips.

olderi th as

Attzching small metal parts such as

water outlet ete.
Fuselage Assembly.

The agsembly of the fuselage or skeleton
of the airplane body is light work but absolute
accuracy is so important that women have only recent-
1y been put on this work even in England. Four long
curving beams, two upper and two lower, coming almost
together at the tail end, constitute the four edges of

the airplane fuselage. It is bullt on wooden frames

or supports, the two lower strips serving as & keel.
]

Light wooden strute, or supports, join the upper &p
the lower beams, and also connect the two wupper and
the two lower beams over which is laid a light wooden
veneer.

The small wooden struts are placed by women
in wooden jigs or patterns where thoy are fastened together
with metal fittings, so they will be joined at exactly the
right angle. Wen build up the fuselage from these
parts. Vomen also lay the flooring in the fuselage
and put in the dddotric light and wireless installa-

tion.
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The bdoant~like body of the flying«boat
is much heavier and clumgier than that of the
airplene sinoe it is made to float on the water,
and women do not work om the flying-boat's body in

the Curtiss plant.

4

Yarnishing and Finigshing the Wooden Parts.

All the woodsm parts which go into the
airplane are first given an oil finish., In large
geale preduction & brush is not used at all. Over
a great trough, filled with oil finish, preojects
a large wooden drying wheol vhich looks l1ike & mill
vheol, the sluts of which are eovered with heoks.
lomen dip the light wooden parts, webs, fuselage,

struts, otcs, into the varnisch with bare amms and

hands and hang them on the drying wheel. The wheel

moves slowly around with the weight of the new
pieces. In the Churehill plant, enly one woman
dipped the wooden pleges into & small trough of
varnish or oil finisch after which she hung them

on the wall Just above the trough.




Wing Covering,
3titching the lin OV .
The linen gover of the wiang 1ls so large
that several strips of linen must be stitched to-

gether. The covering is shaped scsording to the

panel 1t 1o te fit, The panel 1s set up on & low

wooden frame, ané the eover stretehed sightly over
ity and the odges tacked down with small tacks,

Vomen slt in specially construsted low
wooden ochairs with tack and mall pans in the side
of the seat, and with wpholstered backs, and sew
up the loose ends of the panel sovering with large
gurvad darning needles threaded with heavy linen
thread, Lany of the wamen on this work were gray-
halred women and most of them had been seamatresses,
Mid-rib sewinge 5 s o

After the oover has been put on, the
panel 1s sot up vertically with the long eodge on
the floors A girl stands on oaoh side and stickes
& long three~inch darning needls back and forth,

through the wing, fastening the covering to the
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ridbs by long stitechos to nake the cover fimm in
the center of the wing and prevent flapping of the
two sides in the air,

Zape Fraving and Oementing.

Strips of linem take with frayed edges are
cemented noross the wings over the nid-rid sewing for
additional stremgth, Small patches of linen are als0
frayed ani cemented on the wing vhere metal attach-
ments are to be put on to give additional strength,
The frayed edge ies said to hold the tape more fimly
and the edges are less likely to came 1008e.

Roping and Painting.

mu::elm:uldo)“withsbm
although there is talk of spraylng the dope as
the paint is sprayed on automobile bodies, gas
mask canisters, eto. The chief obstacle is the
high cost of the dope and tho waste of dope in
spraying. The wings are spread on low wooden frame
supports. With & tall tin pitcher or dope oan in
one hand and & large brush in the other, the worker

stands over the linen coversd wing and varnishes it

painting is done by men but several women and girls

were doping and painting the narrow stabilizing wings.




Several women were painting the large doped
wings with paint which necessitated a
very long reach of the amm.

The wings and body of the airplanes for
the Army are painted a xhaki color, and the wings
and body of the flying boats are painted & blue

gray color.

Vomen also tramsfer the insignia of three
concentrie rings of red, white and blue from
transfor paper to the lower side of the wings.

Light Fina) Assembly.

When the wing is dry small metal
fittings are put on it to vhich are attached
the cables, steel rods, and other deviges
for fastening the wings to the body and to
sach other. The fittings are serewed on through
the wooden beam.

After the alrplane has been finally
set up by the men who put in the motors, the
propeller, the wings and tall pieces, the cables,
the pllot's seat, the steering wheel, etc.,
every metal part must be wrapped for shipping.

iramd

Women smear the cables, steering gear, and

all metal parts with vaseline or petroleum, then

wrap them with many layers of tissue paer. Girls ¢limb

igitized for FRASER
tps://fraser.stlouisfed.org




igitized for FRASER
tps://fraser.stlouisfed.org

up into the body of the machine to wrap the inside
metal parts. Nothing that will rust is left exposed
to the salt air.

The women do this after the plane has been
got on the dottem of the box easing in vhlch it is to
be shippec, and while the sides of the box are belng
bullt around it. Vhen completed the 1id 1s nalled on,
and 1t 1e 1lifted by = huge derrick on the freight car
which has been switehed into the naeiine roaom,

1 __Eleetrie Truek Driving.

Vomen are now driving most of the small

electric trucks which run all over the plant, carry

boxes of supplies and parts of the airplanes from

one part of the factory to the othar.




IHE TRAINING SCHOOL.
Iraining for Industrial Processes.

The training school in the Curtiss Factory
gas organized in April 1918, The school
is in charge of an advisory educational director,
a superintendent of the Training Department, a floor
matron, and several teachers, mostly women, on wpecial

pProgesses.

In the Elmwood Plant.
In the Elmwood plant, the school first

ocoupied & long baleony about 50' x 600" in the center
of the factory but the space has been inoreased since
then. The school has a capacity for about 200 new
women workers who spend a week or a few days according
to the degree of skill required learning to run a
machine or do a particular process. Part of the
baleony is also used as a training school for sail-

ors ia the mechanies and repair of flying boats.

‘"he: tredning school of the Churchill plant

is much smaller. 1t also occupies & part of a baleony

and about 30 new workers a week were trained here in May.
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i‘
Lhe School.

The school gives in min;,tm and in one

p ace, some conception of the various processes om
which women are employed throughout the factory. For
here is & machine of each type in which women work,
benches, or tables at which the various benchework
processes are being taught; & panel is being
set up and another covered with a linen covering
made by the machine stitchers. lost of the
orocesses requiring prelimimary training or
explanation are found hawe. |

The new women workers come from the employ-
ment department into the gharge of the school matron
who has general charge and supervision over them
mile they are in the school receiving training on

same prooess. .

The training is dous om & production basis and
must pass the seme inspeotion s the work done on the
produetion floor.

The product conslats of mashine parts on order
from the machine shop in the plant; wire cables, with ends
looped, wrapped, splised, and soldered; metal parts
welded together; lids of gascline tanks; wings, ailerons,
elevators, stabilizers vhich are made of wood and covered

with linen.
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Processes

Metal-work - Hand processes

Brazing and welding
Cable Spliecing
Wrapping
Soldering
Copper Riveting
Soldering
Propeller-tip

—_— Bling

Number Operatives.
72

Metal=Work-Machine Processes

Drill Press
Single Spindle
Double Spindle
¥illing Machine
Hand Milling
Punch Press
Serew Machine
Lathe

Shap er

Power Filing

Wood=Work = Hand Processes

Panel
Strut
Fuselage

-3

-
o

Cloth

Power Machine Sewing

N
o

__Penel Covering- Handwork
Doping

Total
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mu Teork,

Land, [ rogessise

Sxesine snd waldiug are skilled processes
requiring preliminary training to make & perfect weld.
About & dosen giris were dolng this work in the factory
at the time of the visit in day and five or six were belng
trained in the factory achool, Two Znglish wonen
wore teaching this processs Oue bad been & silvere
gnith in Eagland. They were in Anerices when the
war broke out, 30 offered their services and o=
perience in this type of wowi,

Sable splieing. wrapping sud seldexing, sve
hand processes for which 22 girls ean be tralned in
the sshool., A young Baglish wouan who had worked
{n the munitions fuctorics of Canada teachos those
pPOGESS08s  THO giris are taught to loop the ends of
the hesvy wire cadlos with pincers and securec them
girmly by separating and splicing the threads of the
rope and wrapping it round and round with wire thread,
aftor whioh 1t is soldored over 1ightly.

Workdng with metals elther by hand or maghine

is a1l so new and strange o women, and the $00ls so
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different from anything they have handled before,
that an lmportant part of their school experience
is getting accustomed to strange t00ls; flaming
blowepipes, red hot soldering instruments. The
next stage is lemrning to handle the instrucents

eusily and deftly, and the third to recognize the

requirements for a perfeet prodiuct.

cgpper riveting. seldoxing and ocropeller
$izving involves much the same new experience for the

girle Gho losrns to handle the hand rivet, how to
pivet the strips on the gasoline tank 1lid or
the copper strips on the propeller blade, how to
golder over them and how to smooth off She surface
with a sharp blade, watil it is quite smooth,
Ziling both by hand and by machine can be
profitably taught in the sshool. The girl learns
th handle the file, to recognize a smooth edge, and
the importanse of perfestion in dotalils.
diehdne Sr0Qesposs
he machine work is highly speciallzed,
the zirl being taught to operate only one machine,
axcopt in the case of transfers vhen the work om
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the first machine proves too difffoult, In thad
case, the girl is sent back from the production
fioor and taught to operate another machine.

Ten different types of machines are set
up in the school, & drill press, & gingle and
double spindle, drilling machine, & power milling
machine, & hand-milling maghine, & punch press, &
gorew machine, & lathe, & shaper, and & power filing
machine.

The wirl is taught to operate the partioular
mechine on which she is set to work, which may re~
gquire from two days to & week and as soon as competent,
gont out on the production floor.

She is not taught to read blue prints and

specifications for setting wp oF ad justing the machine

for a new type of product, but ssmply to run the machine
according to instructions® The girl sits before the
machine, puts the plece of metal wnder the drill. The
exaot place for the holes to be bored or the part %o

be milled or cut is usually marked. Setting up the

mechine is still done by men. The girl worker learns
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prineipally where and how to pluce the part to be

worked wp and to turn oz and off the power. The
1sthe 1s more complicated and invelves more mechanical
ed justments. These mechenical adjustments are 1 earned
and followed by memory.

Woodwork.

The panel derartment provides a clearing-
house for woodworkers of all sorts,
Wgb-sssembling.

The entering worksrs are lmmediately put on
the web processes assembling the panel. The first day
they merely wateh, and the second day begin trying to
sot in the webs of the wing. They are gradually sifted
out. Those showing no special adaptation are sent %o
the strut, the beam, or the shipping rooks to perform
progesses requiring less deftness and dexterity.

The training for the work on struts is
done on the factory floor, one instructor having
gharge of six pupilss They are taught to sand-
paper &nd smooth the strut, rivet on the copper strips,
gover the en’s with plaster tape, and varaish the

strut with a brush,
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Fuselage.

Prainine for putting together the parts of
the sivplanes fuselage or body is done om the factory
fioor, and has been previously deseribed in the Chapter
on Processes. The simplest proeess ls putting two
parts or joints together by laying them on a jig or
pattern which holds them in exaetly the right position,
and fastening them together by means of serews drivem
through small metal clamps which hold the joints fimm,
Huch skill is required in putting those combined parts
together and putting up the light framework or skelston
of the airplane, whieh is also done by @irls.

Cloth Prooesses.

gtitehing togethor long strips of linen
for the covering of the wings and the leather upholstery
of the cushions for the seat requires the type
of skill which woman have long had, but a small
number are esveclally trained for that process in
the factory school.

Panel sovoring occuples an important
place in the training sehool. A large number

are taught to sew the ends of the cover together
with & large curved needle., Len usually put on

and stretch the cover for the women, holding 1t

tight by means of tacks, but women gometimes do this




on the smaller parts of the wing.
Dopinz and Painting,
Training in doping and painting 1s acquired

in the doping room, largely through doing it. Several
young girls of about 20 wero doping the smaller parts

and two were painting one of the large wings.

A course in mechanical drewing is now given for
iaspectors, covering one~half day a week for three
weekse The man instructor has worked out a course
in drawing, measursments, use of rule, nicrometer,
calipers, etc., and such mathemstics, geametry and

blue priant reading as are essentizl to the inspector.

1/
The inspectors of wooden parts give hald their time

to the study of measurements of wood, kinds of wood,
uses of the different types of wooden parts, and such
facts as they should be familiar with,
Timexeepors.
4 two months' course in mathematics is now
being given the timekeepers~ both men and women~ in

the factory to emable them to figure correctly the
time, overtime, and wages to be paid.
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The substitution of women for men has been
found practicable in most of the occupstions involved
in making airplanes and flying boats. In the Curtiss
plants, they have been tried in almost every department
and found satisfactory. About seventeen hundred women
were employed during the summer of 1918 in two Curtiss
plants in Buffalo.

Ogoupations,

Nine prineipal occupation groups enployed women
workers - (1) Imspection (2) Metal work, (3) Woodwork,
(4) varnishing and finishing the wooden parts,(5)
wing covering, (6) doping and painting, (7) 1ight final

assenbly, (8) shipping, and (9) elestrie truck driving.

Four materials, light weight metals, wood, linen,

and varnish, dope, or paint, are used in these processes.
3ince the primary requisite for an airplane is light
weight, most of the materials used are of a light weight.
Most of these processes require some skill and experience,
and & training school is maintained in both plants to

prepare the new worker.




Training.
The training school in the Zlmwood plant

employing 1600 women had a capacity for 200 learners
and the Churehill plant employing 225 women had & capaoity
for 30 new workers.

Training for industrial and non-industrial process~

prelimivnary
es is given. For the industrial processes lhort/tralning
ranging frem & few days to a week is given for the hand
and maghine processes on metal work, wood work, and on the
linen wing covers. ¥For the non-industrial workers, longer
part time oourses of three weeks to two months are givea
the inspectors and timekeepers.
_Conditions of omplovment.

The airplane industry, on the whole, involves
no special strain or hazards for the women workers. Most
of the materials are light in weight and easily handled.
the operation of the machines on which wemen work is cam=
paratively simple and easily acquired.

The physical effects of doping the wings presents

new problems with which we are less familiar. Englend

after several years experience with the alrplane industry
has established specific regulations comcerning women's

work in the doping room, providing for (1) exclusion of
other work from the doping room, (2) alternating employment,
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(3) periodic medical examination of the dopersy and (4)
requiring the workers to leave the .oping romm during
lunch time.

A1l the conditions which England attempts to
regulate exist in the airplane factories of this country.
In the Churchill plan:,tthe Curtiss factory the Joplng
is done in the midst of the main workroom. Vormsn work

of the Elmwood plaat
nine hours a day in the fioplng';roan./und some oven eat
their lunch there.

Host of the industrial workers spend their half
hour lunch period in the workroom. No lunch room is
provided for them in either plant, though a good
cafeteria lunch room in a separate bullding is patronized
by the olerieal and administrative force. Small lunch
counters are scattered through the Elmwood plant, where
t) e workers can buy such things to eat as they oan carry
away with them,

Personal eleanliness is also in importansafactor
in manintaining good health, The girls who work on metal

processes get very dirty and need plenty of hot water,

soap and towels. 1n nmeither of the factories was there

edequate dressing spsce, and washing facilitles.




Transportation is & serious problem for the
workers in most of the war industries. The workers in
the Elmwood plant must depond on & single car line
to get them to and firom the factory on the outskirts
of towm. Other large factories in the same nelighborhood
add to the congestion.

The women workers were employed on & nine-
hour day and 50 hour week at the time of both visits
in May and ia August. Under pressure, however, they
factory has worked overtime.

The wage soale for women workers is low and not
adjusted to the type of work done or to the degree of skill
vequired. 4 uniform beginning rate of 25 cents an hour,
an intermediate rate of 27F cents and a maximum rate of
30 gents an hour is established for women workers. This
rate nets & weekl- income ranging from (13,00 to £15.75
which is mubh lower than the wage secale for similar work
prevail ng in Government plants.

The airplane industry offers splendid new

opportunities for women workers in many new lines,

The handicaps deseribed are local and to some extent the

result of the mushroam~like growth of the industry which
can be adjusted in time., Training, opportunity to asquire
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the requisite, experience, and time to make the

requisite adjustments in these new lines of work

are the fundamental problems confronting the wamen
workers and thelr employers who are struggling

under the pressure of changing war demands.






