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FOREWORD
By the Rt. Hon. D. Lroyp Grorge, O.M., M.P,,

First Minister of Munitions, England, and subsequently Prime
Minister during and after the War.

To most of us it is an effort to recall with any clearness
the events of 1914-18. To some it is difficult by reason
of the deadening after-effects of the strain of that pro-
longed nightmare of strife. To others it is painful,
owing to the smart of the wounds inflicted on our souls,
of which the scars have not yet healed. Nevertheless,
amongst the recollections, sad, bitter or proud, of our
efforts to carry on during that period there are memories
of incidents, activities, and developments so great in con-
ception, so appealing in sentiment, so fruitful in result,
that they stand out against the sombre but glorious back-
ground of that time of trial. And of these possibly the
greatest from a national point of view was the immediate
confirmation by act and deed of the solidarity of the
Empire brought about by the threat to its existence.

In 1914, when the storm broke, our thoughts at
first turned, naturally, in the direction of the provision
of fighting forces—man-power, always the obvious
corollary of warfare. The surge of patriotic enthusiasm
showed itself in the streams of men who pressed forward
in formed bodies, or as individuals, from every portion of
the Globe over which flew the Union Jack, and from
many lands where our flag flew only in their hearts, to
offer their services, and if necessary their lives, for King
and Country.

The spirit was there. The clans gathered. And

X




e

X FOREWORD

very soon we could say truly that we heard ‘ the tramp of
thousands.” But war, especially modern war, demands
more than the right spirit and the big battalions ; and we
could not for a long time add—"* and of armed men the
hum,’ for there were not the arms for the assembled hosts.
And in the word ¢ arms ’ is included everything material
calculated to assist the man to fight most effectively with
least risk. That the Great War was unexpected by us is
true in a greater degree of its nature and magnitude than
of its actual occurrence. Amongst other facts to which
our eyes were at first shut was the vital importance of war
material and the difficulty of improvising its production.
The realisation of what the enemy had done in this direc-
tion during years of stealthy preparation for the  day’
came as a shock perhaps even greater than that caused by
the discovery of his numerical strength, and was followed
by the painful awakening as to what we had to undertake
in order to catch up.

What the nation as a whole was capable of in-this
direction when aroused and organised, and what it did
achieve was a revelation.

‘What one section of it, small in numbers, but rich in
patriotism, energy, and resource, could contribute was a
turther revelation of which the full tale is only now told.

I do not propose to enter into what is so well and
clearly set forth in the following pages. The history of
Canada’s munition effort is the history of two great volun-
tary organisations—the Shell Committee, and its successor
the Imperial Munitions Board—both of which were im-
provised under the stress of war. In the case of the first
the problem was even more difficult than it was in this
country, since the existing sources of output capable of
expansion were negligible. The war had not lasted for
three weeks when the great demand for artillery ammu-
nition and dire need for the expansion of the sources of
supply caused the War Office to appeal for help to the
Canadian Government. Though the material required
could not then be produced in Canada, for, it must be
remembered, no private manufacturer had ever made a
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shell in that country and the output of the only arsenal
need not be considered, the Canadian manufacturers,
under the initiative and leadership of the Minister of
Militia—the late General Sir Sam Hughes—turned their
attention to the subject, with the result that before the war
was two months old they undertook to produce a limited
number of shell, which they were asked by the War Office
to do. This led to the birth in September, 1914, of the
Shell Committee, composed of representatives of the
Government and the manufacturers, which functioned by
entering into contracts with the Minister of Militia as
agent for the British Government. This body performed
invaluable work which rapidly increased in scope, not the
least useful side of its activity being its educative effect,
for it was in fact a pioneer in showing what could be
done in an entirely new direction by determination
and organised good will.

It was when I became Minister of Munitionsin 191§
that I first had any direct connection with what was going
onin Canada ; and the development and increase of the
production of munitions in the Dominion was one of
the first subjects to claim my attention. It was found, as
happened in the case of many other bodies hastily impro-
vised under the stress of war, in spite of all that had been
done by the Committee, evolution and reorganisation was
necessary to enable the growing demands to be coped
with. This led to its metamorphosis in the end of
November, 1915, into the Imperial Munitions Board,
which, under the chairmanship of Sir Joseph Flavelle, one
of the best known business men of Canada, continued
until the Armistice on a wider scale the work which had
been carried on by its predecessor for fourteen months.
A remarkable and somewhat peculiar fact about the
constitution of this Board was that it was not under
the Canadian Government, but was directly under the
British Government, being responsible to the Ministry
of Munitions.

If the results speak well for the energies of those who
so patriotically gave their time and services to its work,
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Xil FOREWORD

the fact that they were achieved under the somewhat
unusual conditions is proof, if proof were needed, of the
goodwill and whole-hearted co-operation of the Dominion
Government and departments and all concerned. By the
end of the war its activities had expanded vastly and
covered many things, some of which cannot be included
literally in the term munitions.

The statistical side of the development of munition
production in Canada is amply dealt with by Colonel
Carnegie in this book. But I cannot refrain from giving
one or two figures illustrative of what the expansion
actually was. For instance, the shipments of shell
to Europe rose from 3000 shells in 1914 to nearly
24,000,000 in 1917, and was over 16,000,000 for 1918,
when demands were reduced, up to the Armistice. In
regard to finance, during 1917 the Board’s expenditure
reached the approximate total of fifty million dollars per
month, and at one time its rate of expenditure per annum
was three times that of the total disbursements of the
Canadian Government for the year 1914.

This book furnishes food for thought. A record of
solid achievement and fact, it has its romantic side, apart
from the patriotic sentiment which was the underlying
motive of what is described. Who, for instance, before
the war, when speculating on the relation of cause and
effect in human affairs, would in his wildest dreams have
predicted that the tearing up of a scrap of paper in Europe
would start a train of events which in less than four years
led to the building of wooden ships on the Pacific coast of
Canada, and set the lumber men of British Columbia pros-
pecting the forests for special timber for the construction
of aeroplanes ?

As time passes each one of us, though possibly for-
getting his own share, is being given the chance of learning
something more of what others did in the Great War.
This process of enlightenment is perforce slow, owing
to the colossal range of the subject ; but every fresh
record given to us reveals something new of the sacrifices,
the struggle, the failures, and the successes in many
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unknown directions, some obscure, others almost fantastic.
It is good that such records should be compiled before
memories grow dim and interest fades. It is good that
they should be published, so that ¢ he who runs may read’
and learn somethmg not only of the far-reaching ramifi-
cations of a world struggle, the like of which we hope
never again to see, but also of the colossal effort actually
made by the Empire, and of its potentialities when its
energies and resources are applied to one end.

Canada did well in giving her sons to fight in the
common cause for the freedom of the world. As Colonel
Carnegie here shows us, she played no less splendid a part
in helping the fighting men of the Allies to meet the foe
with every possible advantage on their side.
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INTRODUCTORY NOTE
By Sir Joseprn W. FLAVELLE, Bart.,

Chairman Imperial Munitions Board

CoroneL CARNEGIE, who in the following pages tells of
the production of munitions of war in Canada from 1914
to 1918, had personal association with the work during
the entire period of operation. As Ordnance Adviser
to both the Shell Committee and the Imperial Munitions
Board, he gave service of great value. He brought to
his duties technical knowledge as engineer and metal-
lurgist, and through his Woolwich training in ordnance,
supplied experience which Canada did not possess. He
was throughout devoted to his duty and unselfishly loyal
to his associates.

The operation of the British Ministry of Munitions
in Canada through the Imperial Munitions Board
furnishes another illustration of flexibility in working
relations between the nations of the British Empire.
The Board was responsible only to the British Govern-
|ment through the Ministry of Munitions, yet was almost
|wholly officered by Canadians, who were given singular
[freedom in administration. . . . The chief office was
fin Ottawa, the capital city of the Dominion, and the
[seat of the Federal Government. _To no inconsiderable
{extent, the Board’s financial obligations were met through
advances made by the Canadian Treasury to the Imperial
Treasury, yet patronage associated with Government
enterprises was inoperative, though over one thousand
millions of dollars were expended in contracts carried
out in all the Provinces of the Dominion. . . . The

xv
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xVi INTRODUCTORY NOTE

Board’s bankers asked—what is the legal status of the
Imperial Munitions Board in Canada ? Inquiry estab-
lished that it was of an exceedingly doubtful character.
Notwithstanding, the great business was carried through
without challenge and without dispute requiring appeal
to the Courts or to arbitration. . . . When through the
shortage of tonnage for ocean transportation of men and
supplies, it was proposed that the Royal Air Force should
establish in Canada a school for training officers for the
Air Service, British officers who had had experience in
the Overseas Dominions advised against it, as they feared
the exercise of military authority and discipline by an
Imperial force in Canada would result in friction and
consequent misunderstanding. The Prime Minister ofh
Canada, however, supported the proposal, and it was
made effective. There followed, without friction, the
successful training of large numbers of Canadian officers
who subsequently served with distinction in the Royal!
Air Force at the Front. The civilian ofhicers (Canadian)
of the Board, responsible to the Commanding Officer of
the Royal Air Force for the physical equipment of the
camps and the mechanical equipment and general
supplies for the training schools, had throughout cordial
relations with the military officers of the Royal Air Force.
There were doubtless many reasons why the work
thus undertaken in Canada by the British Ministry
carried the support of all concerned. There was
common interest in a great cause ; there were mutual
advantages to the British and the Canadian people in the
successful production of munitions of war in Canada ;
but is it too much to say that good will, deep underlying
good will, was the determining factor ? . . . Through
it, the Imperial Ministry and Treasury extended com-
plete confidence and measurable autonomy to their
working association in Canada, while the Government
of Canada not only ignored natural causes for misunder-
standing, but gave generous counsel and support during
the entire period of the operation of the Ministry.

/
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INTRODUCTION

Tue story of Canadian Munitions Supply during the
Great War is full of incident and accomplishment.
Canada’s life for four, perhaps, of her saddest years is
reflected in this narrative. Over her vast territory,
thirty-one times greater than the United Kingdom, the
weapons of destruction were produced with feverish
haste. From St. John’s, Newfoundland, to Victoria,
British Columbia, 675 factories in 150 different towns
were engaged in this deadly business. It was a time
of crisis, but Canada was ready. What manufacturing
skill and scientific genius she possessed were sorely tested,
but she stood the test with great credit. The vastness
and quality of her products were the wonder of the
Mother Country. For a nation of agriculturists to
become expert in the manufacture of implements of war
requiring very considerable metallurgical, chemical and
engineering skill was an accomplishment of no mean
order. The standard of skill, so rapidly acquired, came
in no magical manner, but by persistent indomitable
efforts inspired by a rare spirit of comradeship, made
alive by a renewed sense of right. Canada, in this great
trial, was as one man, and she devoted her whole soul to
the persistent pursuit and inspiring confidence of victory.

Date and Influence.—The events recorded date from
August 24, 1914. They are woven into the historic
fabric of the nation’s life. Their influence upon the
general prosperity of the Dominion cannot be over-
estimated. Every industry was directly or indirectly
improved. Statistics show that, in 1915, there were
21,306 manufacturing establishments which yielded

o XX
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ot INTRODUCTION

products to the gross value of $1,407,137,140, whereas,
in 1919, the number of establishments had increased to
38,344 and produced a gross value of $3,520,731,589.1
Even when the difference in the prices of products
during 1915 and 1919 is allowed the progress is unmis-
takable. Perhaps an even better index of this industrial
stimulus is found in the comparison of the numbers of
wage earners of 1915 and 1919. They were respectively
462,200 and §94,118.2 This increase is all the more
remarkable when it is remembered that 418,000 officers
and men went overseas in the Canadian Expeditionary
IEorce:?

Object—The object of this story is to record and
preserve accurate and interesting facts of a remarkable
achievement by Canadians upon which the statistician
may rely and of which the Empire may be justly proud.

First Shell Inguiry—The Great War had only run
twenty days when a cable from London reached the
Minister of Militia, Ottawa. ‘Can you provide or
obtain from America shell empty shrapnel 7’ We are
left to imagine what the big-hearted, courageous general,
Sir Sam Hughes, said when he read that cable. I have
no doubt that the word ¢ America’ led him to exclaim
in his unique way : ‘ Why not Canada ?’ Why not ?
But later, when the inquiry became definite and 200,000
shells were asked for, the problem stood out thus :
‘200,000 shells! Ah! Over eleven years” work at the
Dominion Arsenal, Quebec ! No ! That’s no good !
Our manufacturers can do them, and they will.”  So they
did, not only 200,000, but ultimately 7§,000,000. At
one period Canada was actually producing per week over
400,000 18-pdr. shrapnel shells, not empty, as called for
in the first order, but filled, fused and ready for the guns.
In addition to this remarkable output, shells ranging in
size up to 9-:2 in. were being produced at the weekly
rate of over 300,000.

Early Struggles—The record tells how the machinery

1 Canada Year Book, 1921, p. 363. Canada Year Book, 1921, p. 640.
3 Canada Year Book, 1921, p. 796.
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set up by General Sir Sam Hughes for this project came
into operation, and of the outstanding men who did the
spade work on the Shell Committee, such as its Chairman,
Sir Alex. Bertram, the late Colonel Lafferty, and Colonel
Cantley. Mr. D. A. Thomas (the late Lord Rhondda)
did not exaggerate in any degree when he said of General
Bertram that ¢ he worked like a Trojan night and day.’

Throughout the story I have sought to gather the
workers round the work they did. For instance, the
names of Colonel Greville Harston, Colonel Ogilvie,
and afterwards the late General Edwards and Captain
Durley, are inseparably linked with the exacting work of
inspection.

It is inspiring to trace the distinctive qualities ex-
hibited in the patient training of the raw human material
in the art of using gauges and in examining products.
They were qualities which discarded the miraculous
element in honest work and applied common sense and
dogged perseverance to a task almost unsurpassed in
difficulty.

Toluol and Zinc.—The struggle to obtain plant and
skill to manufacture high explosives rapidly is full of
fascination. The work of Mr. Plummer, President of
the Dominion Iron and Steel Co., in this connection will
not be forgotten, for through his efforts the first toluol
in Canada was produced from the waste gases of coke-
ovens. Ultimately an output of over 60,000,000 lb.
of trinitrotoluol (T.N.T") was reached.

How the first zinc was refined in Canada, when there
was likely to be a shortage of this material, is another
record with which the name of Mr. James J. Warren,
President of the Consolidated Mining and Melting Co.,
will ever be associated.

Other remarkable undertakings by manufacturers in
the production of steel, cartridge cases, copper bands, and
other component parts of munitions are recorded.

Shell Committee Criticised—Not the least interesting is
the story of the Shell Committee, which, when the pioneer
work was over, was seen to be organised on too small a
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scale to develop to the full the great potentialities of
Canada for the supply of munitions.

Missions of reorganisation came from England to

Canada. One of these was headed by Mr. D. A. Thomas
‘ (the late Lord Rhondda) ; another by Mr. W. L. Hichens
| and Mr. R. H. Brand ; ultimately the reconstruction of
| the Shell Committee was accomplished.

On November 30, 191 5, the last meeting of the Shell

l Committee was held. It was a memorable meeting at
which the records of work done from September 1, 1914,
were recounted, showing that the total disbursements of
the Committee exceeded 72 million dollars.

The Imperial Munitions Board.—The Imperial Muni-
tions Board, a body entirely responsible to the British
Government, took over the work of the Shell Committee
immediately. The task before the Chairman, Mr. J. W.
Flavelle, now Sir Joseph Flavelle, Bart., was by no means
easy. Having full administrative powers, he availed
himself of whatever he thought would be of service in the
old Committee’s work, and gradually built up an organi-
sation which achieved colossal results. I have attempted
to tell of his gifts, abounding from an intellect of unusual
power, courage, and imposing charm. I have also tried
to tell how the Chairman gathered around him men of
marked ability from the great industrial and professional =
spheres of activity, to render unstinted and unselfish
service.

Rapid Growth.—The history of how this great busi-
ness grew and was carried on is full of absorbing interest.
The demands from the Ministry of Munitions kept
increasing. A member of the Board, the Hon. R. H.
Brand, who knew the capacity of Canada for work, did
invaluable service in London at the Ministry of Muni-
tions. It was a service without which it would have been
almost impossible to accomplish the work undertaken by
the Board. Hardly anything that Canada could supply
passed to the U.S.A. for manufacture after Mr. Brand
went there. Manufacturers from almost every town and
industry in Canada flocked to Ottawa to offer their ser-







