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We have been living in a sheltered valley for gener-
ations. We have been teo comfortable and too indul
many, perhaps, too selfish, and the stern hand of fate has
scourgied 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,

Tyt

Let us never forget the solemn truth that the nation is

not constituted of the living alone, There are those who
have passed away and those yet to be born.  So this
great responsibility comes to us as hejrs of the past and
trustees of the future, But with that responsibility there
has come something greater still, the opportunity of proving
ourselves worthy of it. And | pray that this may not be
lost.
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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."‘-";Tn others, {t
will broadly evidence the magniticent manner in which the
womanhood of Canada, nobly backed by the workmen con-
cerned, have rallied to t_l"l'f.' _fg\_:jc_e_ l_n:_‘[ﬁm] the man behind
the gun. 7 5 S

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 part
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,

Diirector, Department of Lahour,
Imperial Munitions Board
Canada
November, 1816,
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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 can be obtained at the offices of the
Imperial Munitions Board in Ottawa, Montreal
and Toronto.




10 SHELL FUSES Section 1 [LFILQ
: . 4

Rough and Finish Turning
of Cap No. 80 Fuse ‘

Thesie aperations necd a faie a
of physical strain, bt the oper,
was eqial b oin el el thie
st awhere  the  strain was . cone

v

ceatrated, viz. the wrist,

Wormnen on Turret Lathes Executing |!
Five Operations of Top and Bottom !
Rings on No. 80 Fuse as follows: |
| I Chucking: 2. Boring: 3 R |
| Treaming: 4. Finish Reaming: 5
Faging




SHELL FUSES

Mo, 1) Fuse

tor
h Plug
oo MM Flise




Section | %}

Assembling No (K ‘
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Close Operation
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Suoldering
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Close Operation of
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Finishing
the Top
Ring of

No, 80 Fuse

The
* Highlaiks **

Close Operation of Above



5

=

—— — = [ce——r
@[J 16 SHELL FUSES St EL'I

Dhetail of Drilling
Operation, Clearly
Showing the Jig

and its Usefulness

Drilling Holes
Preparatory to
Routing the
Powder
Giroove, Mo, bl
Fuse
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Routing
Powder
Giroove
No. &0
Fuse

Drilling the Flash
Hole No, 8 Fuse
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Weather-
Proofing
No Bl
Fuse
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Assembly
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Foot Presses. Pressing
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8 Various Milling
1 Operations on Top and
| Bottom Hings

No. 81 Fuse
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Section 2 LIGHT OFPERATIONS 21

| General Light Operations

HERE are many operations in the Machine Shop which can
safely be assigned 1o women. This section illustrates such oper-
ations. from small drilling machines to heavy power presses, and

vet may be fairly\ghnr_acll:r_izﬂ_:l__a_‘u__light operations.  The tool room presents
every advantage for female Ebur. :'n-;—pilt; of the fact that engineering history

tells us that it is the department for highly trained mechanics, but it has heen
clearly demonstrated that women, under the guidance of trained toolmakers,
are efficient and useful. The grinding of milling taps, cutlers, 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 lock forward to the time when many more women will be ad-
mittee to this branch of engineenng work. FEspecially have the women aston-
ished engineers in their aptitude for the handling of milling machines,
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Milling
Inside
Thread of
Steel
Sockets for
15-Pounder
1 Shrapnel
Shells

Trained Mechaniec Setting
Up Another Machine

Dirilling and Tapxng
Outside Thread of Steel
Sockets for 18-Pounder
Shrapnel Shells
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Girinding Milling Tap
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Tacking and
Closing
Aszembling
Strips for
Cartridge Case
Clips

CARTRIDGE CASE CLIPS

Painting Cartridge
Case Clips
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Finlshing Oversize
Shells with File
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CARTRIDGE CASES 29

Close View of the Two
Firat Operations of
Stamping Cartridge
Cases for 18 Pounders
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Further Operations on Presses for
18-Pounder Cartridge Cases.
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GENERAL OPERATIONS ON Section .3 @
18-POUNDERS ]

18-Pounder Shrapnel and High Explosive
Shells

E are now entering the heavy machine shop, where twelve months

W ago, in Canada, no thought of woman fabour was in the mind

of any manufacturer, * Experience has proved that there is no

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

is not doing, even to the heavy operations which reguire great physical strain,

but proper selection of the female labour makes thit equally suitable for
‘women.

Mate the bath mat structure in front of the lathes. The generous use
of lubricant which is necessary in the turning and beoring operations, naturally
produces a damp floor, which s particularly prejudicial to the continued
efficiency of female labour, The adoption of the bath mat as here shown
has proved a great aid in this direction.

We also desire to draw ion to the use of comy d air in elimin-
ating the physical strain of tightening up chucks. A forging can be chucked |

or thrown out by the simple of a lever, operating two valves on
an air piston, which open or close the chuck s the case may be. Ezamples
of this are shown in the accompanying pictures.
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18-POUNDERS

Rough Turning
18-pounder Shrapnel

Note the forging Is chucked
on & taper mandrel and driven
up by tail siock, A very casy
muethod of chucking for women

Chambering or Boring
18-pounder Shrapnel

This is tne of the hardest aperations an this
type of shell.




Cutting Off the Base
18-pounder Shrapnel

Froat and back tooks evtting

GENERAL OPERATIONS ON
18-POUNDERS

Finish Facing,
18-pounder Shrapnel

Seclion 3 EI_‘l
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18-POUNDERS

:I"{c -._I n
Waving amd ﬁﬂ 1

Undercutting for Ly
Copper Band,
18-pounder Shrapnel

This spieator working on an
ordinary engine Inthe had no
automatic attachments. i was
just a case of lacking up the
wark with physical energy .

Undercutting the Mose
and Cutting Crimping
Groove, 18-pounder
Shrapnel
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18-POUNDERS

Trreading the
Mose (Reaming
and Tapping)

Finish Turning and
Prafile 18-pounder
Shrapnel.
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18-POUNDERS

Pressing on the Cogiper
Diriving Band with
Hydraulic Press

Turning Copper Driving
Band, 1E-pounder
g Shrapnel




GENERAL OPERATIONS ON
18-POUNDERS

Section 3
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18-POUNDERS

Serewing in and Rough
Turning the Brass
Socket,

Loading and
Weighing
Operations.
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(A Soldering Sockets and
Tuhes (front)

Loading (rear).

(B Finish Turning the
Brass Socket
| 18-pounder Shrapnel
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Painting, Women are
particularly adept at
this operation,
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18-POUNDERS i

Swabbing Out Tubes amd |
Woeighing




GENERAL OPERATIONS ON
18-POUNDERS

Section 3@




Section 4 4.5 AND 8- INCH SHELLS

4.5-in. and 8-in. Shells

qHEN the Dilution of Labour became imperative, the manufacturer
W 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 produced a physical
atrain that was not present in the slower and more deliberate moving aboul of
ths 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 handhing the larger shell, as shown in the pictures, will
go to demonstrate the ease with which they are moved. Two distnet examples
in the manufacture of cight-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 15 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 convenienl 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 ta the main track are provided
where a shell 13 required for an operation, and here the shell is switched off
the main track into the machine, where it is picked up and Jocked by hydraulic
power, In the boring operation, the pressure on the boring tool 15 alzo 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 i 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 for the Dilution of Labour and
the greater production of munitions.
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Second Rough Cut,
45 High Explosive

P
sandled by
wome aisl of any

Finish Turning and
Profile 4.5 High
Explosive Shells




@ Section 4 45 AND 8 INCH SHELLS
i1

Varnishing 4.5 High
Explosive

Milling Thread on Adaptor for 8 inch Shells
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Rough Turning 8-inch Shell.

Mate the Hithng tackbe on fils behind
peratar,

 opera

Finish Turning &inch Shells.
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Boring the Fuse Flole
S-inch Shell

Undercutting and
Waving of § inch Shells
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Handling an §-inch Shell
Body with Lifting
Tackle Previeus to
an Operation

Recessing and Tapping
Shell for Adaptor

15t machine, e shell B
: the fig.

G fered
2nd machine, the shell is
nearly home.

e the [ by
i t

by in wpset,
centered and closes] resdy
for work:
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45 AND B-INCH SHELLS Section 4 EL:"

Dirilling the Nose.

This 15 the first ope . The
forgings are being fio p the works
throwugh the central opening.  The
salf centering jld b seen on the idle
machine, after this operation the
forgings are ol the raller
track to the ma % doing the
rosgh tuming

Machines
Daing the
Rough
Turning

Achear view
the simphe

v
Hydraulic
ok
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Finish
Turning
the
Adaptor

o Adaptor Thread |

Threading amd Chasing
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Finishing Base of Adaptor
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GENERAL ACCOMMODATION

Spacious Lunch Rooms

PACIOUS Lunch Rooms, or Canteens, are provided in many plants
where light refreshments can be purchased by the workers. The
majority of the hands bring their own 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
& patriotic contribution, those in charge being voluntary workers.

We cannot too highly commend the welfare feature of woman labour
fficiency, greater
cutput, and greater contentment where it is present than where it has not been
introduced &

Matrons, where the number exceeds one hundred, are almost indisg hl
a5 a means af adjusting the many small irritations that are magnified in a

on the side of pure iali It prod greater

woman's mind by neglect or inability 1o make them known to one of her own

X
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Women s
Ward

HOSPITAL, LUNCH ROOM 59
AND GENERAL ACCOMMODATION

Looking Through
Men's Bathroom to
Men's Ward




. = = = ——
“;J’E] 60 HOSPITAL, LUNCH ROOM AND
[

= GENERAL ACCOMMODATION

J L

Section 5

Mid-day

Lunch. Enjoy-
ing their Well
Earned Meal

Cloalk and

Hat Racks in

Background

=)

I




—_—aemm = 9
f@ Section 5 HOSPITAL, LUNCH ROOM AND 6l EL%!
i

GENERAL ACCOMMODATION

The
Lunch
Counter

Almast

1o the
women
workers,

General
View of
Lunch
Room
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Matron's Office
and 'Accident
Ward




