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We have been living in a sheltered valley for gener-
ations. We have been too comfortable and too indulgent
many, perhaps, too selfish, and the stern hand of fate has
scourged us to an elevation where we can see the ever-
lasting things that matter for a nation, the great peaks we
had forgotten of honour, duty, patriotism, and, clad in
glittering white, the towering pinnacle of sacrifice pointing
like a rugged finger to Heaven.

Let us neyer forget the solernn truth that the nation is
flot constituted of the living alone. There are those who
have passed away and those yet' to be born. So this
great responsibility cornes to us as heirs of the past and
trustees of the-future. But with that responsibility there
has corne sornething greater stili, the opportunity of proving

ourselves worthy of it. And I pray that this. ray lot be
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HIS book has been prepared and issued by the
Imperial Munitions Board with a view of emphasizing

the practicability of woman labour in the production

of munitions of war in this Country.

The photographs have been taken under the direction

of the Board's Engineering Department and, to those associ-

ated with the manufacture of Munitions, will convey a tech-

nical meaning that we trust may be helpful. To others, it

will broadly evidence the magnificent manner in which the

womanhood of Canada, nobly backed by the workmen con-

cerned, have rallied to the force behind the man behind

the gun.

The imperative necessity for Munitions cannot be over-

stated. Canada will only do her share in this branch of

the Empire's struggle by utilizing every human aid at her

command. In this effort no one doubts the important p,art

dilution of labour must play. We are confident of a response

from employer and employee alike that will be as gratify-

ing to our national pride as it is essential to our national

existence.

The thanks of the Board is due and tendered to the

manufacturers who kindly permitted access to their plants.

MARK H. IRISH,
Director, Department of Labour,
Imperial Munitions Board

Canada
November, 1916.
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The material collected for the preparation of
this book has been indexed and arranged under
the trade and operation. which they represent.
They are at the service of firms considering the
dilution of labour, and any information pertaining
thereto van be obtained at the offices of the
Imnperial Munitions Board in Ottawa, Montreal
and Toronto.



Seclion i SHELL FUSES

Foreword
T HE photographs reproduced herein are selected from

a large 'number taken in the various factories in the

Dominion. No attempt has been made to place them

in sequence of operation, the operation being described with

each picture.

There are many and varied appliances which have been

devised by engineers for convenient handling of small parts by

women workers. Close views of some of these are shown.

While the photographs may be beneficial to manufacturers

of munitions, inasmuch as they show novel and ingenious

methods of tooling and general production, the main object of

this publication is to. emphasize the possibility of the Dilution

of Labour, and hence this feature is kept constantly in view.

Shell Fuses

The photographs in this section are devoted to the manu-

facture of shell fuses.



SHELL FUSES Section /

Milling the Undercut of
Flash Hole in Stem No.
80 Fuse

Note the compressed air
nozzles handy to the oper-
ator for cleaning.

Milling Escape Hole.
Top and Bottom Rings
No. 80 Fuse

L--.
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SHELL FUSES

Turnrng'and facing top and
b6ttom rings; çiso inspecting.
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SHELL FUSES Section 1 ~J

R'ough and Finish Turning
of Cap No. 80 Fuse

These operations need a fair amount
of physical strain, but the operator
was equal to it, and guarded the
point where the strain was con-
centrated, viz. the wrist.

Women on Turret Lathes Executing
Five Operations of Top and Bottom
Rlings on No. 80 Fuse as follows:
1. Chucking; 2. Boring; 3. Rough
fleaming: 4. Finish Reaming.; 5.
Facing.

r--
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Drilling
Operations of
SmalI Parts
No. 100 Fuse



SHELL FUSES S ectioni1 
.e

Assembling No 100
Fuses

Putting in setting pins
in bottom rings. (Front)'

Hand reaming rings.
(Back)

General View of
Assembling Shop
No. 100 Fuse

These are three excellent
examples of clean, light
and airy shops.



SHELL FUSES 13 1
Section 1

LU

bî



SHELL FUSES Section /

Filling the
Base
Charge
and
Packing
No. 80
Fuse

Note the
drinking
fountain
on right.

Close Operation of
Filling the Base

Charge No. 80 Fuse
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Section f SHELL FUSES

Close Operation of Above

Finishing
the Top
Ring of
No. 80 Fuse

The
- Highbacks
attached to the
stools are a
great support to
the workers.
The refuse
cans are also ai
useful feature
in cleanliness.
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Drilli'ng Holes
Preparatory to
Routing the
Powder
Groove, No. 80
Fuse

HELL FUSES Section

s



Section i SHELL FUSES 17

H L
FI General Views of Assembly Room, No. 80 Fuse

Here are perfect examples of modern construction;- in spite of the air>' appearances there are plent>' of fans for keeping
air mnoving, which incidentat>' keeps the workers moving. This factor>' was, buit and in operation in a very few months.



18 SHELL FUS

Routing
Powder
Groove
No. 80
Fuse

ES Section 
1
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SHELL FUSESSection /

Weather-
Proofing
No. 80
Fuse

Finished
Assembly
No. 80
Fuse

aM

19
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Foot Presses. Pressing
Needles in*Needle Plug.

Various Milling
Operations on Top and
Bottom Rings

1 ýNo. 80 Fuse



F Section 2 LIGHT OPERATIONS 21

General Light Operations

THERE are many operations in the Machine Shop which can

bafely be assigned to women. This sectio*n illustrates such oper-

ations, from small drilhing machines to heavy power presses, and

yet may be fairly characterized as light operations. The tool room presents

every advantage for female labour, in spite of the fact that engineering history

tells us that it is the department for highly trained mechanics, but ià has been

clearly demonstrated that women, under the guidance of trained toolmakers,

are efficient and useful. The grinding of milling taps, cutters, general cutting

tools and other repetition work is particularly suitable for them. The making

of jigs and dies is, and'possibly always will be, a highly skilled mechanic's

task, but we look forward to the time when many more women wîlI be ad-

mitted to this branch of engineering work. Especially have the women aston-

ished engineers in their aptitude for the handling of milling machines.



~22 1 8-P0OJNDER STEEL SOCKETS Section 29

fi

Trained Mechanic Setting
Up Another Machine

Drilling and Tapping
Outside Thread of Steel
Sockets for 18-Pounder
Shrapnel ShelisJ



TOOL ROOM 23

Grinding MiIIing Tap

The' independence of this
woman is strikingly iIlustrated
by the contempt she has for
the stool.

FrSection 2
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CARTRIDGE CASE CLIPS Section 2

Painting Cartridge
Case Clips

Tacking and
Closing
Assembling
Strips for
Cartridge Case
Clips



INSPECTION

Inspection of

Top and
Bottom Rings
No. 80 Fuse

Fi
fin

Section 2 25



INSPECTION Section 2

Inspec-
tion of
Bodies
No. 10(0
Fuse

Inspec-
tion 18-
Pounder
Shrapnel



Section 2 INSPECTION

Ispection

Finishing Oversize
Sheils with File

These women were able to
rapidly run over shelis with a

file and pass the- through the

gauges which hitherto refused
owing to the slight burrs.

n-_-



CARTRIDGE CASES Section 228

Solder
Powde
Cans f
18
Pound(
Shrapi
Shells.

Gen eral View of Shop and Bank of Power Presses on Cartridge Cases for 18 Pounders.



CARTRIDGE CASES

Close View of the Two
First Operations of
Stamping Cartridge
Cases for 18 Pounders

Fâ

In the upper picture the third
woman has just delivered the

truck of blanks; after passing
through the press the work is

delivered at the back of the
mâchine, cQllected on a truck

and conveyed to the next mach-

ine for the next operator; truck-
ing ail done by wamefl.

i -,

Seclion 2 29
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CARTRIDGE CASES

Further Operations on Presses for
18-Pounder Cartridge Cases.

il
L

Section 203
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GENERAL OPERATIONS ON Se4
1 8-POUNDERS

18-Pounder Shrapnel and High Explosive
Sheils

Eare now entering the heavy machine shop, where twelve monthsW ago, in Canada, no thought of woman labour was in the mind

of any manufacturer. Experience has proved that there is no

operation on sheli work that a woman cannot do, and, as a matter of fact,

is flot doing, even to, the heavy operations which require great physical strain,
but proper selection of the female labour makes this equally suitable for

women.

Note the bath mat structure in front cf the lathes. The generous use

of lubricant which is necessary in the turning and boring operations, naturall'y

produces a damp floor, which is particularly prejudicial to the continued

efficiency of femnale labour. The adoption, of the bath mat as here shown

has proved a great aid in this direction.

We also desire to, draw attention to the use of compressed air in elimin-

ating the physical strain of tightening up chucks. A forging can be chucked

or thrown out by the simple movement of a lever, operating two valves on

an air piston, which open or-clo-se the chuck as the case may be. Examples

of this are shown in the accompa'nying pictures.

clion 3
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GENERAL OPERATIONS ON
18-POU NDERS

Chambering or Boring
18-pounder Shrapnel

This is one of the hardest operationS onl tflis

type of sheil.

Note the forging is chucked
on a taper mandrel and driven
up by tail stock. A very easy
method of chucking for women
workers.

FSection 3 33



GENERAL OPERATIONS ON
1 8-POU NDERS

34

Cuttir
18-pot

Froni
togethe

Section, 3



GENERAL OPERATIONS ON
1 8-POUNDERS 35 1

This operator working on an

ordinary engine lathe had no

automnatie attachments, it was

just a case of Iocking up the

work with physical energy.

Undercutting the Nose
and Cutting Crimping
Groove, 18-pounder
Shrapnel

Section 3



GENERAL OPERATIONS ON
1 8-POUNDERS

Section 336

ThrE
NosE
and

Note
chuck,
treme
Autort



F
Pressing on the Copper
Driving Band with
Hydraulic Press

Turning Copper Driving
Band, 18-pounder
Shrapnel

GENERAL OPERATIONS ON
18-POUNDERS

Section 3 37 
'

r .......--



GENERAL OPERATIONS ON
1 8-POUNDERS

38

Wash
and
Clean
OpeiÉ
tions

Section 39



GENERAL OPERATIONS ON
1 8-POUNDERS

Section 3

Screwing in and Rough-
Turning the Brass
Socket.

The jig seen here is a very

simple arrangement and re-

quires no physical strain on the

part of the worker.

39

wi
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u1 40 GENERAL OPERATIONS ON
1 8-POUNDERS

(A) Soldering Sockets and
Tubes (front).

[j
L

Sechion -'

A

B
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41GENERAL OPERATIONS ON
18-POU NDERS

Swabbing Out Tubes and
Weighing

Painting. Women are
particularly adept at
this operation.

Section 3



GENERAL OPERATIONS ON
1 8-POUNDERSF

Screwing in the Base Plate and Rivetting ditto, 18-pounder High E.xplosi'

i

Section3

ve Sheils

1 -



Section 4 4.5 AND 8-INCH SHELLS 43

4.5-in. and 8-in. Shells

W HEN the Dilution of Labour became imperative, the manufacturer

naturally thought that the heavier the shell the less adapted

they were to female labour. The direct opposite has proved

the case. The repetition in handling the smaller shell pr'oduced a physical

strain that was not present in the slower and more deliberate moving about of

the big projectile. In the smaller shell, men can conveniently, without mechan-

ical assistance, handle them, whereas in the larger shell, men were obliged to

use the assistance of machinery, and consequently men and women here became

equal.

The devices for handling the larger shell, as shown in the pictures, will

go to demonstrate the ease with which they are moved. Two distinct examples

in the manufacture of eight-inch shells are reproduced. On pages forty-five

to forty-nine are shown the block and tackle method of handling the shell

bodies. On page forty-nine and thereafter a different method is seen. A

roller track traverses the whole shop, and a shell from the first operation to

the last is moved with the greatest of ease. At convenient places in the tracks

indicators are installed which show on a dial the number of shells that have

passed that point. Short sidings at right angles to the main track are provided

where a shell is required for an operation, and here the shell is switched off

the main track into the machine, where it is picked up and locked by hydraulic

power. In the boring operation, the pressure on the boring tool is also main-

tained by hydraulic power, with safety cut-offs at the completion of the work.

The factor of success in women's work on heavy shells is the moving devices,

and the higher the perfection of these devices the higher the perfection of the

output.

Great credit is due to the manufacturers who have equipped their plants

with these modern devices for the conservation of physical energy, and we

look forward confidently to the time when others will follow the lead already

given, thereby opening a further possibility foi the Dilution of Labour and

the great.er production of munitions.



4.5 AND 8 INCH SHELLS Section 49

These 'shelis arc,ý'.andledby
women without the aid of any
lifting devices.

i



4.5 AND 8 INCH SHELLSF
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ection 4

Milling Thread on Adaptor for 8 inch Sheils



4.5 AND 8-INCH SHELLS Section ý46

Opere
8-I nch
MilIin
for M
in Ba:
small
center
of ma
is eas
afteri
entere
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4.5 AND 8-INCH SHELLS

Rough Turn 'ing 8-inch Sheli.

Note the lifting tackle on jib behind
operator,

Finish Turning 8-inch Sheils.

Section 4 47ge
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48 ~4.5 AND & INCH SHELLSSeio4

Boring the Fuse Hole
8-inch Shell

Undercutting and
Waving of 8 inch Shells

t" 1

Section 448



Sectlion 4

Rec essing and Tapping
Sheil for Adaptor

4.5 AND 8 INCH SHELLS 49

Handling an 8-inch Shel
Bodyý with Lifting
Tackle Previeus to
an Operation

Oru llaItdif, MeI jlg Uy

hydraulie power îs upset,
centered and closedl ready
for work.

The two photographs on this page strikîngly illustrate the difference between two systems of handling 8-inch sheis. lii the upper picture
the shelis are transported fromt one machine to another by means of low trucks, from which they have to be lifted by chain blocks into the
machine, and vice versa when the operation is comPleted. In the bower pictuire is seCfl the roller track previously described, aiso a% gond
example of the short tracks at right an gles te the main track, which, in this case, is for the purpose Of inspecting. After inspection the sheil
is rolied on to the next track to go te t he machine for the next operation.



4.5 AND 8-INCH SHELLS Section 4

DriIIing the Nose.

This is the first operation. The
f orgings are being fed into the works
through the central openîng. The
self centering jig is seen on the idie
machine, after this operation the
forgings are rolled alorig the roller
track to the machines doirig the
rough turning.

Machines
Doing the
Rough
Turning

A clear view
of the simple
method of
handling is
shown here.
Hydrauljc-
power not
only holds
the forging
during the
operation
but lifts it
into place.



4.5 AND 8-INCH SHELLS 51 q

Dual
Operation

Cutting off the
nose and base.
Base end only is
seen.

View of
Three
Machines
Finish
Turning
and Turn-
ing the
Profile.

The opening
in the roller-
way track
seen to the
right of the
picture
is to facilitate
movement of
workers pass-
ing from place
to place, and
open and close
at will.

FSection 4
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~I52 4.5 AND 8 INCH SHELLS

1'ough
Boring

A good view
of the Hydraulic
cylinder and
ram carrying
borîng tool is
seen in this
picture, As
before mention-
ed a guide is
attached to the
ram which cuts
off the pressure
when the boring
tool has reached
its limit. The
use of these
automatic
devices gives the
womnen great
confidence and
they do their
work with
plenty of zest.

Section 4

Ispection

1



4.5 AND 8 INCH SHELLSFSection 4 53'

Rough turning the
Adaptor base for eight
inch shelis

First operation



4.5 AND 8-INCH SHELLSSeio4

Threading and Chasing
Adaptor Thread

Section 4



4.5 AND 8-INCH SHELLS

Fînishing Base of Adaptor

F Section 4

1
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General
View of
Compressed
Air Chuck

The. adoption
of thîs chuck for
wvomen workers
is to be highly
comme nde d.
The moving of
the lever (in the
centre of the

picture) opening
or closing the
chuck at, wi1ll.
The air piston
is clearly seen
at: the end of the
headstock.

LÎ

4.5 AND 8 INCH SHELLS Section 4



Section 5 HOSPITAL, LUNCH ROOM AND 5

GENERAL ACCOMMODATION

Spacious Lunch Roon-ts

SPACIOUS Lunch Rooms, or Canteens, are provided in manly plants

where light refreshments can be purchased by the workers. T1he

majority of the hands bring their owii supplies, but tea, coffee, milk

and sugar are nearly always provided by the manufacturer to the women,

free of charge. Some employers, who use over a six-hour shift, allow ten

minutes forenoon and afternoon for tea., In many cases these canteens are

supervised and managed by the Young Women's Christian Association, as

a patriotic contribution, those in charge being voluntary workers.

We cannot too highly commend the welfare feature of woman labour

on thie side of pure commercialism. It produces greater efficiency, greater

output, and greater contentment where it is present than where it has not been

introduced,

Matrons, where the number exceeds one hundred, are almost indispensable

as a means of adjusting the many small irritations that are magnified in a

womàans mind by neglect or inabîlity to make them known to one of her own

sex.



HOSPITAL,
AND GENERAL

LUNCH ROOM
ACCOMMODATION Section 5 e

Entrance to Hospital
Department. Women (left)
Men (right)

General Operating Room
Operating table near right hand wîâw Sterilizing apparatus to Ieft of pli cture.



HOSPITAL, LUNCH ROOM
AND GENERAL ACCOMMODATION

Section 5F
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HOSPITAL, LUNCH ROOM AND
GENERAL ACCOMMODATION

Section 5



62 HOSPITAL, LUNCH ROOM Section 5 IAND GENIERAL ACCOMMODATION

Matron's Office
and Accident
Ward

Views of
Lunch
Counter

[.Vnch
Room
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The officiai badge for women munition
workers in Canada, issued by the Im-
peril Munitions Board. The badge is
provided after 30 days' employment,
and a service bar is added, for each six
months' continuous work at one plant.

1 CAN'T!
FLL TRY!
I WILL!Li

'doe s nothing.
does wonders.
does evîerything.

- îe


