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ARMY MEDI.Q.AL RESEARCH I!LWORLD WAR 11_ 

ORGANIZATION 

(1) AoMoD,3 8e Research and Developm.!Wt !ranch of D e G.i-M~o 

The Research and Development Branch of the Direc orate General of 

Medical Services was a late thought in the War o The Royal Canadian Navy and 

t he Royal Canadian Air Force had early organized large programmes of Medical 

Research under the stimulus of the late Sir Frederick Banting9 but no such 

effort bad been made on the part of the Ar~ and the activities at Headquarters 

were looked upon largely as administrativeo 

With the appointment of Major=General GoBo Chisholm j as DoGoMoSo in 

t he autumn of 1942 and with the stimulus of Brigadier J oCc MeakinB ~ who came 

into the Army as Deputy Director General of Medical Services ; to supervise 

pr ofessional matters ~ an organization for medical research was set upo This 

organization proved itself to be peculiarly suited to the Army fl s needs ~ and 

since it was built to provide flexibility ~ a brief description is in ordero 

Colonel Wo Hurst BroWD i who had Commanded the very successful ration 

trials at Penobsquis~ NoB o~ organized a new Medical Sub=directorate~ AoMoDo 10 

(Later AoMoDo 8) with Lto Cola DoS e McEachern as DeAoDoMoSQ Capto EoOo Hughes 

was appointed executive officer and did able administrative worko AoMoDo 8 

operated for a long time without any establishment ~ but later a band=tailored 

one was authorized to meet its needs 9 (Appendix "A'v) a This consisted of a 

small Headquarters staff of officers and secretarial personnelo Their job wa~ 

to administer projects carried out in the field and to employ and drive through p 

within the Army » conclusions arising out of field projectso 

A major part of the establishment was devoted to a field assignment 

section which bad vacancies for 30 other ranks o The large number of vacancies 

for NJCoOefl s qualifYing for Trades Pay is worthy of noteo It had been foreseen 



that personnel for research projects would have to be highly skilled technicians 9 

or even university graduates and that they would o£ten have to direct other 

men o This proved to be the case and it was most fortunate that there were 

suitable vacancies and tradespay to cover the needs o The deployment of this 

staff at one active period is shown at Appendix "AA". 

The functions of A.M.D. 8 were conceived as follows: To collect 

and distribute medical intelligence and documents from ,all over the world o 

To advise the D.GoMoSo on new developments in medicine o To stimulate research 

and development in Army hospitals and medical installations o To enlist the 

aid of Canadian Medical Schools and other civilian agencies in solving military 

medical problems, and to arrange administrative details of such projectso To 

carry out field trials or to supply ~edical obs~rvers for field trials carried 

out by other branches of the serviceo To keep the Army up-to~date on medical 

happenings 0 The organization chart of these activities will be found at 

Appendix "B" 0 

20 Associate Committee on Army Medical Research of the NoRsC. 

When the organization was. set up, a new AS~9ciat.e Committee on Army 

Medical Research of the National Research Council was also formed with the 

approval of Dean C.Jo Mackenzie, Acting President o This was a sister committee 

to the three other Associate Medical Committees, which served~ respectively9 

the Navy~ RoC.A.F o, and civilian professionQ The organization chart of the 

• Army Committee is given in Appendix "C"o 

Colonel Wo Hurst Brown was Chairman of the Army Medical Committee 

from its inception, and Lto Col o D.So McEachern later became a member o This 

linkage meant that the two individuals mainly responsible for implementing 

the work of the Committee in the Army had a definite connection with the 
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National Research Council o This feature was envied by many in the United 

Kingdom and ~he United States, where such a bridge did not exist between 

civilian scientists and the Research Commi tee on the one hand, and the 

armed services , on the othero At Appendix un will be found the composition 

of the Original Committee~ along with the names of the later members o 

The Committee consisted of distinguished scientists from civilian 

life ~ as well as Army Personnelo It acted as trustee for the $lOO~OOOoOO 

yearly~ which was raised by D. GoMoSo through the Army Technical Development 

Board 0 

Administr~tion of the Committee Us affairs ~ including the publication 

of Proceedings , and liaison with other medical research committees 9 was en= 

t rusted to Mro S ~ J o Cook~ Executive Secretary of the National Research Council 

Medical Research Committees o Mrs o M.Eo Parker of the N ~R oC o also helped 

greatly to nurture the activities of the Ar~ groupo 

The Committee passed upon all applications for grants=in=aido Many 

of these gran s supported projects within the Army which were sponsored by 

AoMoDoSo In these cases funds were required only for special apparatus and 

equipment which were not available through regular Army channels o Army 

personnel were used on these projects~ but the officers and men were only 

employed on the strength of AoM.DoS until their project was completeo They 

were then released to the re=inforcement streamo 

This permitted the use of men with special skills who could be re= 

leased when the special need was overo In all, 92 officers and 59 other 

ranks served at some time on A.MoDoS projects o A large percentage of these 

saw service outside Canadao Still others were borrowed for a ime and later 

' returned to their po stings in Canada o The names of all these officers and 
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experience the difficulty of seeing and manoeuvreing in the darko 

The Army Us preoccupation with this problem arose from the stimulus 

of Major General GoB. Chisholm~ upon his appointment as DoGoMoSo in the fall 

of 19420 During the first world war General Chisholm had served as scout for 

his infantry battaliono His experience impressed him with the cat=like 

ability of some men to carry out night sorties without endangering themselves 

or their fellows o He noted that the difference in performance was not always 

a result of awkwardness or lack of intelligence, but seemed also to depend 

on the varying ability of men to see in the darko 

In November 1942 ~ Col o Hurst Brown and Lto Col o DoS. McEachern were 

commissioned by DoGoMoSo to proceed to the UoS. Navy submarine base at New 

London ~ 00nn09 to discuss night vision problems with the National Research 

Council (UoSoAo) Vision Committeeo They saw at once that night vision train= 

ing was just as important as the grading of night 'vision and that , in any 

event, the two could not be divorced o They proposed that an attempt be made 

to devise a method which would include both night vision tr~ining and a simple 

and satisfactory night vision testo 

Some of the problems of night vision work are peculiaro They have 

to be experienced to be really understoodo Men have to be taught how to use 

their eyes in the dark o It is not possible otherwise to test their night 

vision with any validityo Further 9 their eyes have to become adapted to darkc 

neBS before they can give proper performance in the testo This requires forty~ 

five minutes in complete darknesso It brings up the problem of maintaining 

interest and discipline in a group of men in pitch=black surroundings o It 

would be desirable to have a group test that would permit large numbers of 

men to be graded at one timeo The difficulty of properly recording answers 
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in the dark and other factors however, force the us of individual testso 

Finally, because of the peculiar characteristics of night vision, it is necess= 

ary to give many brief presentations of the test object or a smaller number 

of presentations each of long duration In either case, to get around the 

factors of waxing and waning of night vision, guessing and chance, it requires 

about 5=8 minutes» to carry out a single testo 

With the co=operation of the Associate Commi tee on Aviation Medical 

Researchs an arrangement was made whereby Lto Co10 DoS o McEachern was to work 

in collaboration with W/C Ko Evelyn and S/L Aa E1liott~ R CoA F ~ who had 

begun some night vision studies at McGill University The object was to 

develop a training and testing method for Ar~ use o Two medical o~ficers, 

Maj o BaD Ba Lay ton and Capto CoRa Bourgeois joined the group latero These 

workers had the happy benefit of advice from Professor E?Go Burr~ McGi11 

University~ a brilliant inventor and elec rica1 engineer , whe had been working 

for years on night vision problems o His ideas and experience provided the 

background for the entire developmento In addition he generously provided 

his large dark~room in the Engineering Bu11ding 9 l~cGill University, for the 

work of the group o 

Out of this was evolved a unique system of night vis~on training 

and testingo Evelyn designed a simple projector box9 by means of which 

a landscape silhouette with buildings, trees ~ military vehicles, etc o, could 

be projected on a white screen under dim illuminationo This could be varied 

to simula e anything from heavy overcast to bright moon1ight ~ A forty-five 

minute lecture~quiz was devised for classes up to 16 men e During this time 

t he various features of night vision were not only described and demonstrated 9 

but were expe ienced by the group o This demonstration not only taught the 
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men how to use their night eyes i but it filled in the period of dark adapta= 

tion necessary before any test of night vision could be carried outo 

The Canadian Army Night Vision Test was devised by Profo E.G. Burro 

It required a man to locate the presence of a black disk on a white back~ 

ground 0 The main principle of the test was to make the task as simple and as 

nearly akin to the field problem of scanning the horizon, as possible o The 

men were tested individually in two separate rooms i by CoWoA. Co technicians o 

Sixteen men could be tested per hour, whilst another 16 were receiving in~ 

struction and dark=adapting in the demonstration roomo With a continuous 

change of men every hour~ 128 could be tested during an 8=hour day by one 

unito Early in 1943~ through the co~operation of Colo R.Ho McGibbon 9 D.M. O. 9 

MoD. 4, in whose district many projects were carried out, 300 soldiers were 

run through the test and the method was found to be satisfactoryo A light= 

proof unit was then hastily constructed in Ottawa and the method was demonstrated 

before the Chief of General Staff and other high=ranking officers at NoD oRoQo 

in the spring of 19430 It was enthusiastically receivedo The method was 

ado~and the decision was made to test all men on induction into the Army 

and all reinforcements proceeding overseas o 

At this stage 9 the project was turned over to AoMoDol, under Major 

R. Wiseman9 for administration. All the development work and manufacturing 

of equipment had been completed o Forty projection boxes and 65 sets of test= 

ing equipment9 to the value of $10»000 0 00 were ready, having been built for 

A.MoDo 8 by Major AoJ o Cipriani, in the Montreal Neurological Instituteo The 

apparatus was built under a grant from the Associate Committee on Army Medical 

Research, in anticipation of the Army's acceptance of the method o Thus D 

sufficient equipment was at hand to meet the needs in Canada and Overseas and 

much valuable time was saved o 

r--



NIGHT VISION TEST PANEL (BELOW). SGT. HOLWAY IS ADJUSTINQ ILLIMINATION TO 

STANDARD LEVEL BY MEANS OF SPECIAL PHOTO-ELECTRIC CALIBRATOR (ABOVE). 
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New buildings were constructed p or existing accommodation was altered p 

to provide dark rooms at each District Depot throughout the Country ~nd at 

several large military campso This ambitious programme was soon in operation 

and thousands were being tested per weeko A special team was sent to Shilo 

to test the entire No o 1 Canadian Paratroop Battalion~ before its departure 

for overseas o 

In the summer of 1943~ Lt o Col o ,D So McEachern ,was sent to England 

to demonstrate the method to the Canadian Army Overseas o Space at No o 1 

CoRoU o, A1dershot ~ was altered by Army engineers, and night vision equipment, 

ventilating fans ~ etc op were installedo In October, a special demonstration 

was given for high=ranking officers~ including representatives of the British 

War Office and the American Embassy o The method was again received enthusiastic~ 

lly and was ado~dby the Canadian Army Overseas o The training features were 

also adoped by the War Officep upon the recommendation of Brigadier Sir Stewart 

Duke=Elderp Consultant Ophtha1mo1ogisto 

Major Morley J o Tuttle p RoCoAoMoCop gave invaluable assistance during 

this period p and later 9 along with Capto WoJ oWo Smith, R.C oEo, took over the 

organization of the entire night=vision programme overseas o Mobile units 

were equipped with special blackout tents and sent out 0 the fie1d o By D=Day 

of the Normandy invasion, a large proportion of key personnel in the Canadian 

Army had received instruction and had been graded as to their night visiono 

It must be apparent from this description of the Canadian Army 

Method that it was equally a training and a medical selection procedure, and 

that the two features could not be separated o This was the cause of endless 

debate in Canada, where the Directorate of Mllitary Training consistently 

refused to take over the programme o It was therefore administered entirely 
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by the Medical Services, with obvious handicaps o Overse~s~ on the other 

hand~ the programme was taken up by Military training, with the Medicals 

acting in a consultive ~apacityo There is little doubt tha the latter 

organization was the smoother and more successful of the twoo 

The test divided men into four groups as regards night visiong 

Excellent (10%); good (40%); fair (40%); poor (10%)0 These grades were 

entered in the soldierus paybook and other documents o They did not alter a 

manus Medical Oategory, and were really meant for the guidance of the platoon 

or section leadero He could use them as he saw fit in allocating men to their 

jobs on night patrol )) etc o How much use was actually made of these grades 

in the field cannot yet be statedo Information OD this point was being col= 

lected by means of a questionnaire at the time the war endedo 

The original conception was that the testing procedure should be set 

up at induction centres, and the results later used for allocationo This 

never did work out well o For instance)) by 1944 most men involved were already 

in the Army and had been allocated and trained v Another difficulty was 

illustrated by the case of Armoured Corps vehicle drivers 0 Here the various 

weeding procedures~ such as "M" Test, etco~ had already reduced the flow of. 

suitable men to such an extent that the addition of another grading, such as 

Night Vision)) left too few men who could qualify 0 Any future employment of 

night vision grading)) if used for allocation)) should be instituted at the 

very beginning and woven into the system of personnel selection and job 

allocatioDo If it is not to be used for primary allocations grading should 

be done during advanced training for reasons of economyo Definite instructions 

should be laid down in Army Orders for the use to be made of the grade by 

Commanding Officers o 
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It is hard to impress some officers with the importance of night 

vision, Those who are most alert to it are the high~ranking officers and 

those who have had a large amount of field experience~ Curiously enough~ 

many people with grossly defective night vision are not aware of the fact 

and are, therefore, potentially dangerous to others This is especially true 

if they are in command of troops» or driving a vehicle ~ Poor night vision 

in a tank driver may result in the loss of several lives, and $100,000 0 00 

worth of equipment ~ at one cracko 

Despite the arguments that still centre about night vision tests, 

the Canadian Army can be proud of its programme of raining and testing o 

In this field Canada was well in advance of other nations when it came to 

practical applications, and her soldiers were given he benefit of the best 

that could be provided in the way of night vision training and selection o 

This fact has been recognized and remarked upon by authorities in the United 

Kingdom and the United States o 

Out of the night vis~on work a number of important problems emerged o 

Commanders of Coastal Artillery began to realize that illumination of their 

gun emplacements was faultyo DoGoM~So was asked~ therefore 9 to suggest im= 

provements o Majo A Jo Cipriani, RoCoAoMoCo p inspected Coastal Artillery units 

and made an extensive report, with suggestions for better illurnination v He 

was also asked to re=design the interior illumination of the Army Scout Car~ 

which had been very poor from the standpoint of night vision A mock~up 

of the scout car was built in the Ottawa darkroom, and satisfactory illurnina= 

tion was designed to protect the driver ' s and gunner us night visiono To 

preserve accurate calibration of testing units throughout Canada and the United 

Kingdom9 a special photo~electric calibrator was designed by Majo Cipriani and 
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used with great success in Canada and overseas o Numerous other studies on 

night vision problems were published in the Proceedings of the Associate 

Committee on Army Medical Researcho 

20 Evacuation of Casualties from the Field 

Any method of removing a casualty from the battle field, without 

exposure of four ab1e=bodied stretcher bearers to fire, would be an improve

mento Various modificaticns of the present system had been thought ofo Some 

of these were crystallized in the work of H/Capto EoBo Archibald, which came 

to the attention of the Research Division early in 19430 Capto Archiba1d of 

the Auxiliary Services, was a woodsman with long experience in northern 

Ontario, where he ran a summer camp for boyso Experience had convinced him 

of the ease and efficiency by which loads could be carried with the tump-1ineo 

This 9 in its simplest form, consists of a strap to go over the crown of the 

head, the tapering ends of which can be attached to the 10ado This primitive 

method of carriage has been used for decades by trappers and voyageurs in 

Canada~ and some of the claims of loads carried are fit for the pages of 

Ripleyo 

During the first World War, Capto Archiba1d personally evacuated 

many casualties from winding trenches single=headed by this method and doubt~ 

less saved many lives o His work so impressed staff officers, that tump-1ine 

companies were set up for the carriage of ammunition and supp1ieso These were 

organized by Major (later Major=General) FoRo Phalan~ C.Bo, DoSoO o , MoCo~ VoD o 

who has written of his experiences in the Canadian Infantry Journa1o 

The Research Division called Capto Archibald to Ottawa in October 

of 19430 There he personally demonstrated the use of the tump-1ine for 

carrying a wide variety of military loads o He also demonstrated a stretcher 
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sled for one man-carry of casualties~ Although all those present recognized 

the value of the method, nothing further was done about itu In May of that 

year, Archibaldus stretcher equipment had been sent by AoMoD o8 to No o 28 

Field Ambulance, R~ CoAoMoCop at Nanaimo~ B Co There p field tests were . . 
carried out under the direction of Lto Colo F Hartley Srnith~ Officer Command= 

ing o These indicated that the special stretcher equipment was not necessarYi 

but that the turnp~line was a valuable bit of accessory equipment when used 

with the General Service Stretchero A further demonstration a LesterUs 

Field Military Hospital p Newfoundland~ 1n September 1943 p brought favourable 

comment from medical officers and the Commander, Area Headquarterso During 

the following winter Capto Archibald made a tour of Western Canada, under 

the auspices of the Directorate of Operational Research, and again favourable 

comment resulted o Early in 1944 Capte Archibald was again brought to OttawBo 

It was apparent9 that although the tump=line idea met favour everywhere~ 

nothing was being achieved as regards its adoption by the Armyo It was d~ 

cided by A~MoDo8~ therefore~ to send Capto Archibald to Ao22 Training Centre~ 

(a) Develop new types of stretcher equipment for one~man=carryo 

(b) Train men and stimulate the interest of instructors so that 

a submission could be put up for adoption of the method by the 

Medical Corpso 

It was hoped that this would be the thin edge of the wedgeo The 

project was financed by the Associate Committee on Army Medical Research o The 

Commandant9 Colonel CoVe Ward, R.C.AoMoC o, soon became enthusiastic 9 as did 

his instructorso A team was trained in June 1944 and a submission was put up 

for adoption of the method o None of the special designs of stretcher were 
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recommended for general use but the Archibald general utility backboard with 

its headstrap and with slings to receive stretcher handles was found to afford 

a practicable and easy two=man~carryo Scale of issue for Ao22 Toeo, for train= 

ing purposes was recommended and later adopted o 

In June 1944 a demonstration of various methods of stretcher carry 

was given in High Park~ Toronto, before many staff officers of the three services, 

and members of the Canadian Medical Association o This clearly indicated the 

superiority of the tump=line method over conventional methods of stretcher 

carryo Indeed one man alone or a team of two men using this method easily 

out=distanced four men carrying a casualty by the usual method o 

D ~ G o M oS o9 with the aid of the National Film Board~ also undertook to 

produce a film illustrating the tump-principle of carrying loads and its many 

Army app1ications o Most of the scenes were laid at Camp Borden and in the 

north woods o This film "Use your Head" was shown to senior officers at 

NoDoHoQo in the late summer of 1944, and copies were then despatched to many 

of the Allied Nations o Production of this film was the final selling point 

and the method was shortly adopted in principle by the Canadian Armyo In the 

spring of 1945~ the Directorate of Staff Duties (Weapons) carried out extensive 

unit trials of packboard and tump-line equipment in order to determine the 

proper scale of issue for various units o When the war ended, however, the 

matter was still in the paper stage and the method had not even been put to 

as much practical use as during the 1st World War, which had ended 27 years 

before o 

The thing that one despairs of getting across is that use of the 

tump=11ne 1s based on a principle; it is not merely a gadgeto The reason that 

heavy l oads are carried more efficiently in this way is that the weight is 
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dlrected straight down the vertebral column and legs and is, therefore, born 

by the bony skeleton and not by the mU8cles o The muscles, including those 

of the neck~ act merely to balance the loadv When loads are carried in the 

arms or in the hands~ or from the she dara, a good deal of muscular effort 

is necessary How often are the lessons of yesteryear forgotteno 

30 Bacteriostatic~~brios 

In 1943 Mr o CoHo BayleY9 National Research Council» drew to the 

attention of the Research Division a number of commercial preparations which 

were claimed to render fabrics bacteriostatic o The principal interest in the 

past has been in the fungicidal properties of these compounds o Some had been 

used extensively to treat fabrics against mildew and roto The bacteriostatic 

properties and, therefore, the medical implications had been almost entirely 

neglected except in commercial advertisements and in the reports of commercial 

testing laboratories o 

The following possible applications of these substances were envisaged 

(i) The treatment of blankets and barrack rocmfloorsto reduce 
airborne respiratory disease due to bacteria=laden dusto 

(i1) The treatment of personal clothing to reduce wound infection 
due to soiled fabric being carried into the wound along with 
the missile o 

(11i) Treatment of personal clothing to reduce louse infestation9 
if the substance could be shown to be lousicidalo 

(iv) Direct application to infected wounds or to surgeons U hands as 
part of pre=operative preparationo This would depend upon the 
substance being non=toxico 

(v) Treatment of surgical dressings to prevent infection spreading 
into the wound from outside~ or conversely to prevent bacteria 
spreading to the surface of the bandage from the wound itselfo 
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Samples of fabric were impregnated with one of the commercial pre
parations called "Perm=Aseptic o" These fabrics were tested by Messrs o Gibbard 
and Naubert of the Department of Pensions and National Health Laboratory of 
Hygiene 0 Surprisingly enough marked bactericidal powers were demonstrated 
against a number of aerobic organisms in vitroo It was found that this 
activity was lost only slowly after repeated laundering, and scarcely at all 
after dry cleaningo It was decided~ therefore g to study these interesting 
substances further and to try out a few possible applicationso 

At Camp Borden~ Colo FoP o Lloyd, RoCoAoMoC o, Senior Medical Officer 
of the Camp~ agreed to make a large scale trial of Perm=Aseptic-treated blankets 
for the control of respiratory infectionso A splendid organization for the 
determination of respiratory disease rates was set up by Colo Lloyd, with 
personnel carried by the Research Divisiono Five thousand men were divided 
into two groups~ an experimental and a control group of 2500 men eacho Colo 
Lloyd!s detailed account of the recording machinery, which took the full time 
of nine CoQoMosus oi is to be found in the Proceedings of the Associate Committee 
on Army Medical Researcho It should be read by anyone comtemplating similar 
large scale trialso 

Arrangements were made through Ordnance for the laundering of 25 p OOO 
Army blankets in Toronto o Half of these were treated with Perm Aseptic and 
the other half were used as controls o They were identified by specially 
applied letters, either "A" or "B"o After extensive trial it was found that 
there was no reduction of respiratory disease and the experiment was, there= 
fore D abandonedo 

Studies on infected wounds were, however, continued by Dro Armand 
Frappier, and Mro Paul Marois, at the Institut de Microbiologie et d!Hygiene 
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de lQ Universitie de Montreal, University of Montreal o Fabrics treated with a 

number of different commercial substances were implanted in wounds in experi= 

mental animals along with various anaerobes o The progress of infection and 

lethal ra e were compared with similar wounds in which non=treated fabrics were 

used o These authors reported very promising results o On the other hand~ 

Capto Ro Friedman, working under Mro Gibbard, at the DoPoNoHo Laboratory, along 

somewhat similar lines was unable to get favourable results o Further work 

reported to the Committee dealt with the skin reactions in human volunteers 

when exposed to patch tests with a number of these substances o 

There was considerable debate from the beginning as to whether work 

on Perm=Aseptic should be continued or whether such work should be published 

since the Perm~Aseptic Process Company consistently refused to release the 

formula 0 The Committee finally decided to publish the worko 

It is highly desirable that these substances be investigated further 

by compe en scientists g since they have been ignored in the past and offer 

a promising new field o The proven value of clothing impregnated with DoDoTo 

to repel lice~ or with repellents to protect against mosquitoes or with 

fungicides to prevent mildewp should be sufficient encouragement for a trial 

of these bacteriostatic substances and of their medical uses o 

4o~ebiatlL9,W!fi 

The Director General of Medical Services consistently tried to foresee 

and deal with any three to the health of troops, or that of civilians coming 

in contact with soldierso One such problem had to do with the contraction of 

intestina parasites by troops operating in the Mediterranean theatre o I 

seemed desirable to know how many men harbored parasites ~ and whether there 

was any danger to themselves or toothers o 



18 0 

In the summer ofD44 A.MoDo 8 carried out a survey of soldiers who 

had returned from the Mediterranean area. These men were hospitalized because 

of wounds i and not because of tropical disease. The work was carried out 

under the direction of Capt. M.J. Miller i RoC.AoM.C o, at several large military 

hospitals in Canadao Two hundred and nine men were examined and careful 

studies were made of the stoolso Fifty~seven percent of those examined were 

found to be infected with some species of protozoa or helminth. Entamoeba 

histolytica was found in 11% of those examined, whereas a previous study of 

Canadian soldiers i who had not left the country had shown an incidence of 

only l%~ This report was the basis for discussion and decision regarding 

the disposition of amoeba carriers o 

It was felt that some of these men might develop amoebic dysentery 

in the ruture~ but that no~eatment should be carried out until such an event 

occurred o It was further decided that despite the increased carrier rate 

this was small compared to the total civilian carrier poolo No serious threat 

from the public health standpoint was foreseen o This view was perhaps too 

optimistic since a number of infected men later developed severe complications 

such as liver abscess o 

This survey was termed "an excellent and timely study," by the UoS o 

Navy Medical Research Institute, Bethesda~ Mdo 

50 Nutrition~~ Environmental Research 

Like typhus, malnutrition has always been a scourge of armies o It is 

true that it usually arises in troops as a result of supply difficulties, but 

nevertheless in past campaigns ignorance and lack of knowledge has resulted 

in epidemic outbreaks of nutritional disease which ultimately led to military 

disastero 
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Despite the enormous scientific and technical advances made in all 

aspects of nutrition since WOrld War I, comparatively few attempts had been 

made in Canada prior to 1939 to investigate military nutritional problems in 

the light of modern knowledgeo Accordingly~ when the Research and Develop~ 

ment Division was organized 9 Brigadier JoC o Meakins selec~ed Lto Col o Robert 

Kark to be Officer=in=Charge of Nutrition in A oM oD ~5~ and arrangements were 

also made for him to be appointed Officer=in=Charge of Nutrition and Environ~ 

mental Research in AoMo Do8o 

Four major nutritional problems of military importance were investi= 

gatedo Field trials and laboratory studies were carried out on compact 

military rations; methods for maintaining nutrition in isolated units were 

developed; investigations were initiated to study the effects of nutrition 

and environment on the operational erriciency~ physical fitness and genera 

health of the soldier; and finally~ researches were carried out on metabolic 

and nutritional disturbances arising in damaged soldiers o 

Twenty=five RoCoAoMoCo9 two RoCoAoFo and three UQS o Army Orricers p 

and other ranks at one time or another assisted AoMoD o 8 on nutritional problems ~ 

and twenty~five civilian physicians ~ scientists and technicians were actively 

employed on nutritional projects initiated and supervised by AoM Q Do 8o These 

civilians carried out their work at the National Research Council p McGi11 

University Medical School9 the Fatigue Laboratory- of Harvard UniversitY9 

Macdonald College 9 Queens University Medical School~ the Central Experimental 

Farm, Ottawa j and the Department of Public Health p City of Montreal o Over 

forty reports on nutritional investigations were presented to the Associate 

Committee on Army Medical Research, and other reports were submitted to the 

Sub~Cornmittee on Nutritionp Department of National Defence 9 Ottawao 



20 0 

a e The Development of Military Compact Rations 

The Penobsquis Trials carried out by Colo W. Burst Brown and S/L 

McCreary of the R.C.A.Fo, set up the basic methods for testing the effect of 

compact rations on military efficiency in the field. Since then it would 

appear that field tests of military rations in Canada, in the U.S.Ao~ in 

England and in India, have followed these concepts and methods. These stand= 

ards employed in evaluating compact rations were later formalised by Dr. Robert 

Johnson, S/L J.F. McCreary and Lt. Col o Kark, and were reported to the Associate 

Committee on Army Medical Research at i t s fifth meetingo 

(i) The Prince Albert Arctic Ration Trials 

In the summer of 1943, a small, comparative trial of emergency rations 

was carried out at the Bush Fighting School, Maniwakt , P.Q., and, while the re

sults were not productive, the personnel employed gained experience which was 

of great use in the cold weather trials carried out north of Prince A1bert~ 

Sask., during the following winter (1943~44)o The latter was an ambitious 

comparative trial of nine Canadian, UoS. Army and British compact rations. It 

was part of a large, inter~service, Arctic trial of materiel of war, carried 

out for the Canadian, British and United States Armed Forces. 

Dro Vilhjalmur Steffanson and Dr. A.E. Porsild, the well known 

Arctic explorers, and numbers of the Royal Canadian Mounted Police, acted as 

advisers 0 Dr. Robert Johnson, of the Harvard Fatigue Laboratory, together 

with two technicians and asisted by Lt. H.F. Aiton and W.O. 11 EoD. Pease, 

set up a biochemical field laboratory near the trial area. Medical officers 

and R.C.A.M.C. corporals were specially chosen and trained at a combined 

services Arctic School in Toronto o Two officers from the UoSo Army Quarter= 

master Subsistence Research Laboratory~ Major Robert Melson and Capt o Mert 
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Richardson, assisted actively in the trials, as did Major S. Bliss of the 

Surgeon-Generalis Office, U.S. Army. Captains I.M. MacKay, D.W.S. Best, 

David Bell and J.S. Lewis acted as observers. Two R.e.A.Fo medical officers 

who had assisted Col. Brown at the Penobsquis Trials, S/t J.F. McCreary and 

F/t Kal Seaman, took an active part, as did Major Pat Cox, R.A., and Capt. 
- -

Glen Turner of the K.O.R.C., who cheerfully led his test troops through the 

rigors of simulated Arctic warfare. All personnel engaged in the trials, in

cluding the observers, lived in the field under rugged sub-a~ic conditions, 

with temperatures going down well below zero. 

As a result of detailed observations, physical fitness tests, 

medical examination and numerous biochemical studies, the trial was very 

productive. Many of the recommendations designed to improve digestibility, 

palatabi1ity~ acceptability and packaging of compact rations were implemented. 

Furthermore it was again clearly demonstrated that caloric deficiency seriously 

impairs military efficiency. This knowledge resulted in an increase of the 

caloric content of compact rations to a more satisfactory level. Both the 

U.S. Army 10-in-l ration and the "C" ration were modified and made more 

efficient, and certain items in the British 24-Hour ration were discarded 

and replaced by satisfactory components. As a result of the trial, the 

Quartermaster-General Canadian Army was able to develop the Canadian Arctic 

Mono-Pack ration, which was successfully used in the 1945 arctic exercises, 

"Eskimo" and "Polar Bear". 

(ii) Pemmican as an Army Ration 

Because of its excellent keeping qualities and high caloric value, 

"Pemmican" has always been a favourite food component of Arctic and Antarctic 

explorers, and Dr. Steffanson especially had strongly advocated its use as a 
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single complete military rationo Accordingly a plan for testing "Pemmican" 

was drawn up following consultations with Dro Steffanson and the material 

was manufactured to his specifications by Canadian packers o A thorough 

trial was carried out» using a ntough~ and well=led platoon of test troopso 

Despite the previous excellent phyique and morale of the men p 

(they had marched 47 miles in 36 hours across broken snow~covered country 

a week before)~ the third day of the trial brought the platoon to the point 

of disintegration as a military unit e On the morning of the fourth day they 

were operationally useless o Examination revealed a group of listless~ de= 

hydrated men~ with drawn faces and sunken eyeballso Their breath smelled 

strongly of acetone o Each man had lost about 7 lbs o in weight during the 

3 days and neurological changes were presento Biochemical studies showed 

ketosis» dehydration~ and salt and ascorbic acid depletiono 

The function of compact rations is to keep troops in good condition 

for short periods of time while they are away from their baseo It was clearly 

evident from this trial that pemmican alone~ despite its compactness» is not 

suitable as a military compact rationo 

(iii) KetoEaemia~nd Intestl~l,UR§ets 

During the trial at Prince Albert» it was noticed that the platoons 

living on certain UoS o Army rations complained of excessive flatus with abdominal 

cramps~ and that their urine contained quantities of abnormal ketone=like 

bodies 0 These disturbances were investigated in the field and UoS o Army 

biscuits were found to be the caustive agents o Naturally these findings made 

quite a stir on the southern side of the border» especially as the platoons 

living on the UoS~ compact rations had lost etticiencyo As a result of studies 

in the UoSo Quartermaster Chicago Laboratory and the Harvard Fatigue ~boratory» 
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it was found that overbaking of all types of ijoSo Army biscuits made them too 

hard to be properly digested ~ and the large residue caused cramps~ diarrhoea 

and f l atulence o The ketonuria was due to ingestion of skim-milk powder j which 

had been used in baking all types of UoSo Army biscuitso Apparently if skim 

milk powder is held at 420 Fo for 20 minutes and then ingested, it is metabol

ized in the body and ketone-like substances are excreted in the urine o As a 

result of these findingsj the specifications for UoS o Army biscuits were 

changed and a superior non=toxic biscuit was producedo 

As an outgrowth of the above studies~ research grants were also made 

to Dro Ho Crampton ~ of Macdonald College~ and Dro Eldon Boyd j Queens Universityo 

They studied the absorption~ digestion and nutritional value of the highly 

hydrogenated fats which are commonly used in the manufacture of army rations~ 

especially those designed for use in the Tropics o This resulted in valuable 

information of fundamental charactero 

(iv) Y£So ArmY Colorado Trials 

In May 1944 the UoSo Army held extensive trials of their own compact 

rations, which they had modified as a result of the Prince Albert trials o 

Captu Do Eell~ Lieute HoFo Aiton and WoO oII E.Do Pease p at the request of 

t he Surgeon=General~ were loaned to the UoSo Army for the duration of the 

tria1 9 and Lto Cole Kark acted in consultant capacityo At the completion of 

the trial p Lieut o Aiton and WoOo II Pease went on to the Harvard Fatigue 

Laboratory and constructed apparatus for a mobile biochemical field labora~ 

torY9 in preparation for nutritional and environmental studies in forward 

area < The apparatus was built into 35 portable boxes and was developed by 

the Harvard Fatigue Laboratory group o These kits were later used in India 

and Burmao 
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This large project !) which reCleived early and extensive support from 

the Committee ~ i llustrates vivi dly how fundamental laboratory work may lead 

to varied praCltical appl ications o During t he war years ~ several groups of 

worker s in the United States s t he Unit ed Kingdom and Canada had been study= 

ing the curious phenomenon of protein breakdowno Their work showed that the 

body us stores of protein could be rapidly depleted by various types of injury 

or infectiono The breakdown products appeared in the urine and could be 

measured easily by determining nitrogeno It became apparent thati following 

such nonQspecific injuries as a fracture or an abdominal operation 1 there 

might be considerable loss of proteino Later during conva1escence~ the body 

might hoard protein to build up the tissues o In Canada ~ work on this subject 

was centered in the University Clinic p Royal Victoria Hospital, Montrea1~ under 

the direction of Dr 0 J oS oLo Browne and an active group of assistants i who 

were investigating the effects of endocrine therapy on the phenomenono At 

an early stage of the investigation Maj o J oAoFo Stevenson lJ Capt o Ho Stansfield 

and Capto PoGo Weil were made available to assist Dro Browne o The civilian 

members of his group included Dro Martin Hoffman !) Dro Victor Schenker and 

Dro EoHo Venning !) while Dro MoEoFo Hunter and Dro WoAo Andreae also contributed 

to the worko In the fall of 1943 i at the request of Brigadier Meakins i Lto Colo 

Kark and Dro J oSoLo Browne drew up plans for Dro Browne us group to study the 

effects of Nutritional therapy on this phenomenono Subsequently RoCoAoMoCo 

personnel were made available as ward assistants and arrangements were also 

made for injured Army personnel to be studied at the Royal Victoria Hospital o 

The project was of a fundamental nature, and was one of several 10ng~ 

term projects supported by the Army Committee o It was not expected that any 
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immediate practl~al result would come from this o Some very practical applica~ 

tions did however emergeo 

It came to light that the great .loss of weight suffered by some hospital 

patients was due t o poor dietary supervision and since protein breakdown was 

greater than the protein obtained from the food a negative protein balance 

resulted 0 It had long been suspected that Army hospitals were no better 

than civilian hospitals when it came to the proper feeding of patients and it 

was decided to make a brief survey of the situation o A nutritional team 

consisting of Lto Colo R.Mo Kark ~ Naj o J oAoFo Stevenson~ and Majo Gwen Taylor~ 

was therefore sen~ to Chorley Park ~alitary Hospital p Toronto~ and Camp Borden 

Military Hospitalo Groups of patients were selectedo Their intake of food 

was weighed and charted over a period of some dayso The amount of food left 

on their plates after meals was also weighedo It was thus possible to show 

that due to underdrawal of rations by the Quartermaster p wastage during cook= 

ing and unpalatable food left uneaten ~ patients were only getting about half 

the calories and protein laid down on the scale of issueo It was al~o found 

that even though the sick soldier lost weight his general attitude was that 

since he was in bed he should not be eating very much o The doctors ° neglect 

or ignorance of proper feeding methods was also a potent factoro 

Following this disc10sure~ the team was sent by D.GoMoSo to all 

military hospitals in Canada to give lectures and demonstr~tions and to show 

charts ~ illustrations and films on hospital nutritiono A later survey of the 

above=mentioned hospitals made by Capto Joan Whittakerp R o C o A.MoCo~ showed a 

very considerable improvement in pat1ents U food intakeo This improvement was 
,r"if ~.t 

partly due to better hospital catering and nutritional care but also u, ' 1ipe 

introduction of concentrated supplementary feedingso 
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During the first hospital nutritional survey ~ Majo JoAoFo Stevenson 

realized that it was desirable to develop a simple method of increasing the 

~aloric and protein content of the patients O diet o One way of doing this was 

worked out in collaboration with Miss Helen Sutherlando They developed a 

series of recipes for milk shakes, whic~ were very much higher in food value 

and protein than an ordinary milk shakeo These were given to patients between 

meals as supplementary feedings and proved most successfulo 

In view of the value of high=calorie~ high=protein milk shakes p it 

was felt that they should be made available to the Canadian hospitals overseas p 

where our wounded men would receive the benefits at the earliest possible 

momento This brought up the problem of providing ingredients which could be 

easily shipped overseas without spoilage o The original recipes developed in 

Montre~l called for the use of fresh milk and raw eggs which were out of the 

question o To solve this problem the assistance of Dro WoHo Cook p Director p 

Division of Applied Biologyp National Research Council p Ottawa~ was obtainedo 

It was decided that an effort should be made to produce a milk powder p which 

could be shipped in large volume overseas o This powder could then be re= 

constituted in the hospitals by addition of water p and when properly flavoured 

could be served as a milk shakeo It was found impossible to add powdered egg 

since ~off flavours fi appearedo 

Within a few weeks a suitable powder was developed at the NoRoCo 

with the assistance of Capto DoRo Gibson of the Directorate of Supply & 

Catering~ N.D oHoQo» and the Borden Milk Companyo This was given the official 

name "Department of National Defence Powdered p High=Protein Milk Supplemento" 

A trial shipment of this powder p along with various flavourings, was sent at 

once to the School of Home Economics p Macdonald College 9 where a large number 
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of recipes were made up and tried out under the guidance of Miss Mo McCreadyo 

From the large number of experimental recipes, about a dozen of the most 

promising were selected 0 These were sent to the University Clinic~ Royal 

Victori a Hospital 9 Montreal ~ where Miss Helen Sutherland~ Dietitian under 

Dro J oSoLo Browne 9s direction, made the final acceptance tests o The various 

concentrated milk shakes were offered to sick and injured patients, to determine 

which were best likedo When this information was obtained, it was decided to 

get material overseas at once o 

A small trial shipment of 50 lbs o of powder~ along with a variety 

of flavouring materials ~ was sent by Air in May, 1945 0 This was tried out 

at Basingstoke Neurological and Plastic Surgery Hospital at once and found 

to be heartily welcomed by both patients and staffo In July a shipment of 

1000 lbs o was sent by fast ship 9 and thereafter shipments were kept at a 

level to meet the needs of all Canadian hospitals overseas o The materials 

were obtained and despatched through the normal processes of the RoC.AoSoCo 9 

but were consigned to No lBase Depot Medical Stores in Great Britain~ and 

were thereafter distributed through Medical Stores upon requisition from 

the hospitals o 

A similar programme was developed fo~ hospitals in Canada but since 

priority had been given to overseas hospitals~ the plan was not working fully 

in Canada until August ~ 19450 The directives for preparation and use of 

these highQcalorie ~ high~protein food supplements were issued by D . M .S o~ CoMoH.Qo 

and DoGoMoS oD NoDoHoQo during the summer of 19450 This development was thereQ 

fore a very happy outgrowth of the fundamental studies carried out in Montrea1o 

co Research Team South East Asia CommanS 

During 1943 the planning staff of AoMoDo8 foresaw the probable need 



for nutritional investigators to enter the liberated areas after our troops 

had invaded Europe and freed the half=starved inhabitants o A mobile nutrition 

laboratory was therefore organized ~ with Lt o Col o Kark in charge as previously 

describedo Following D=Day Oh May 8th» 19449 there was little interest shown 

at first by Allied Commanders in such nutritional investigations o Later on 

they were urgently requesting themo In any event at this time A.M.D o 8 had a 

nutrition team that was all dressed up with no plaoe to goo 

Early in 1944~ however p close liaison was established between AoMoD o8 

and Brigadier Digby Weloh p Director of Operational Research p Allied Land Forces, 

SoEoAo The feeding and nutritional status of Indian soldiers of the 14th Army 

(Burma) was causing some concern at this time and a request was therefore 

made by South East Asia Command to DoGoMoS o for the loan of a small Research 

Team to study problems in the fieldo Accordingly in the late fall» Lto Colo 

RoMo Kark j) Ueuto HaFo Aiton and WoO o 11 EoDo Peasej) together with the mobile 

biochemical field laboratory were flown out to the South East Asia theatre of 

operations 0 

Arrangements were made for the Team to work with the Indian Biological 

Research Team and the Research Directorate~ AoLoF oSoEoAo j) and plans were laid 

for them to carry out nutritional and environmental studies on Indian soldiers 

fighting on the Burma front » to carry out trials of Indian compact rations and 

to investigate feeding problems in the forward areas o When these assignments 

were completed, the Team was to move to the rear to study para=sprue and 

nutritional problems in Indian Military Hospitalso A temporary War Estab1ish~ 

ment was drawn up» vehic1esj) equipment and orderlies were made available and 

the Team was attached to No o 11 Operational Research Group p 14th Armyo 

On arrival in India the Team first moved up to the User Trial Establish-
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ment p near Derha Dun ~ where p during a short period of acclimatization and 

familiarization 9 they conducted a survey of physical fitness ~ general health 

and nutritional status of Ghurka reinforcements and also carried out jungle 

field trials of the Indian Composite (8=man) Ration Packo In this study and 

a subsequent study in the fle1d ~ they received a great deal of help from Lto 

Co10 John Squire p RoAoMoCoi Commanding the Indian Biochemical Research Team~ 

and also from three of his officers8 Maj o Joseph Doupe i RoAoM oCoi of Winnipegi 

Major T, Renbourne, RoAoMoCop and Capto No Myanti RoAoMoCo During the jungle 

tria1 p assistance was also given by three medical officers p Capto J oAo Harrison, 

RoAoMoCop Capto Hemphil1 i R AoMoC p and Capto Stein, RoAoMoCop all of whom had 

belonged to General Wingate 9s Chinditso 

From Derha Dun the team p together with Capt o Myant, and two Indian 

sepoys who had been trained as laboratory assistants, moved down to the 

Calcutta headquarters of AoLoFoSoEoAop and from there up the very long 

lines of communication to the 14th Army o After travelling some days in 

the rickety Assam Mail p they reached Gauhati o Here they shipped across the 

Bramaputra river in a ferry boat and transferred to the Ledo Road railway 

line 0 At manipur base (Dimapur) they picked up unit vehicles p stores and 

equipmentp as well as the remaining orderlies and MoTo drivers 0 The journey 

down the Manipur Road i which cuts through dense jungle and winds over wild 

precipitous mountain countrY9 took ten days via Kohima ~ Imphal and Indangye o 

Crossing the Chindwin River, at Ka1ewa p the Research Team joined the 14th 

Army at Monywa o From here they moved with 11 Operational Research Group and 

later with 10 Operational Research Section across the Irriwaddy to Meikti1lai 

and then down the Mandalay Road to Pwebwe p Naunglabinp Pegu and Rangoono 

In Burma the team made observations on the activity and environment 
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of 23 different units ~ and did complete clinical ~ nutritional and biochemical 

studies on over 1000 Indian soldierso The biochemical estimations included 

measurements of blood haemog10bin ~ serum chloride and vitamin C~ and urinary 

chloride~ vitamin Cp thiamin, riboflavin and methy1 o nicotinamide o Observations 

were made in the field on food preparation ~ on wastage and underdrawa1s of 

ration items9 on the usefulness of various compact rations ~ on the acceptability 

of various types of foods and on the effects of religious and racial prejudices 

and habits of nutrition o A group of Japanese prisoners=of=war were also in= 

vestigated and a study was made on tank crews during the operation Monywa= 

Meikti11a=Rangoono 

do ~£~~~qe~q~ 

(i) 1mtr!'tion£, EllU,,!:Qnment & PhYsical Fitnel1s 

Inadequate food supplies ~ poor catering~ bad food preparation~ 

monotony and badly organized messing~ all tend to decrease the nutritional 

value of meals prepared from a fixed scale of rations~ such as is used by 

the Canadian Armyo 

Accordingly~ a nutritional and environmental survey was carried 

out in the spring and early summer of 1943 9 to determine the effects of 

Army feeding and basic training on the hea1th9 physical fitness and morale 

of newly enlisted soldiers o Approximately 100 draftees and 25 RoCoAoM.C o 

medical stUdents were studied o Their civilian socio=economic status
9 

dietary 

habitS9 food intakes and family and educational background were assessed by 

Miss Therese Marion of the Department of Public Health~ Montrealo Lt o Col
o 

Robert Karks Maj o JS o Smit and Dro MoEoFo Hunter~ Royal Victoria Hospita1
9 

with the assistance of civilian technicians 9 conducted clinical and biochemical 

stUdies and measured physical fitness before and after basic training~ and
s 

with Miss Marion9 assessed environmental factors in the Basic Training Centre
o 
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On the whole the physical fitness~ nutritional status and morale of 

the draftees when first examined, 1eft much to be desired~ especially when 

compared to the medical students ~ who acted as controlso 

After the initial examination was completed, the ~raftees were sent 

to three Basic Training Centres o At the end of two months~ training they 

were completely re=examined o In one of the three camps~ the environment was 

considered excellent~ that is, living quarters were clean and bright~ the 

kitchens were spotless, mess halls were painted in attractive colours~ and 

decorated with curtains~ and the grounds of the camp had been made attractive 

with grass and flowers o ltllitary discipline was of a high standardo Further= 

more~ the Commanding Officer was interested in the nutritional care of his 

men and insisted that the Army ration be fully utilized and that meals be 

varied, properly prepared and attractive o The food intake of the men was 

excellent and very little money was spent on buying foodstuffs in canteens 

and in restaurants outside the campo In a second basic training centre~ the 

opposite prevailed o Here the rations were considerably underdrawn~ garbage 

pails were filled with discarded food~ canteen sales weraextremely high, and 

the men were buying large amounts of pastries, candies and soft drinks o This 

was the direct result of serving poorly prepared~ monotonous and unacceptable 

meals in dingy mess halls and surroundings o 

Improvement in morale, in physical fitness, in weight and in clinical 

and biochemical nutritional standards of the draftees were most marked in the 

camp where the environmental conditions and nutritional care had been excellento 

Little or no improvement~ and poor military discipline, was noted among the 

draftees in the poor campo In the third camp~ an intermediate situation was 

found 0 

In the opinion of those who made the observations, draftees trained 
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in the excellent surroundings of the first basic training centre g had acquired g 

t hrough proper diet and environment 9 the drive necessary for more complete 

and thorough assimil ation of the benefits of basic trainingo 

(ii) Hydroponic Vegetable Growth 

Geographical location and enemy activity rn~ isolate soldiers from 

their supply of food, and under such situations nutritional disturbances are 

likely to arise o Apparently, vitamin pills do not provide all the factors 

necessary to maintain optimum butrition and if soldiers are isolated for 

long periods of time y it is well to supply them with adequate amounts of fresh 

vegetables 0 In northern Canada g especially Goose Bayp Labrador~ isolated 

Army units were stationed to provide ground defence for air force and radar 

installations 0 Initially9 because of low priorityp air supply of vegetables 

was not possible 9 and since the soil at Goose Bay is sandY9 acid and barren y 

it was not possible to grow vegetables o It was decided to try to apply 

hydroponic growth methods in this northern outposto Hydroponic agriculture 

consists of seeding vegetables or other plants in beds made up of sand or 

clinkers and supplying nutrient chemicalS at regular intervals to support 

plant growtho 

Dr o Ho Hill~ Central Experimental Farm y and tieut o John GilbeY9 

RoCo A0 SoCop both interested in hydroponic agricu1ture ~ were asked to 

co=operate in this projecto Dro Hill flew to Goose Bay to make a soil survey 

and later acted as advisor on hydroponicso Lieut o Gilbey was in charge of 

actual operations at Goose Eayo 

In the spring of 1943 two types of hydroponic beds were set upo A 

concrete type y of which only one was built and in which the nutrient chemical 

solutions were pumped up from a tank into the sand bed twice a dayo In a 

second wooden type~ of which 86 were built9 the chemicals were surface spread 
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and watered by hando To get over climatic difficulties, a hot house was built 

to force young plants during the prolonged northern springo The sand beds were 

raised well above the ground to protect plants from ground frost~ warm nutrient 

Solutions were used and special care was taken to see that the plants were not 

damaged by icy rains~ which occur in Labrador even in midsummer o Specia1~ 

hardy and quick=ripening northern varieties were planted~ and by the middle of 

summer it was not uncommon to see soldiers, with their rifles slung over their 

8haUders ~ coming straight off sentry duty and wandering among the beds touch~ 

ing and fingering the growing plants o 

A good yield of a variety of vegetables was obtained in the first 

yearo Some of these were flown down to form an exhibit at the meeting of 

the Association of Military Surgeons in Philadelphiao The exhibit aroused 

great interesto 

During the 1944 season the pro~Gt ~as taken over by the Directorate 

of Supply and Catering for operationo In that year ~ however~ an area of 

about 25 acres of arable land was discovered in the vicinityo The hydroponic 

method could obviously not compete with thiso It is agreed~ however ~ that 

the two years of experience with the hydroponic method laid the groundwork 

for successful CUltivation of the soil in that regiono 

The application of hydroponic growth to northern c1imate~ where 

malnutrition has always prevented colonization~ may be an important step in 

the agricultural development of the northo With the development of hydro~ 

electric power ~ there is every reason to hope that further researches in this 

field will one day produce profitable crops and assist in the opening up of 

Canada ~ s hinter1and o 
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(111) SprQgted ~eeds as Nutritional Supplements 

In the absence of fresh vegetables ~ sprouted beans and peas can be 

used to prevent scurVYo This ancient Chinese therapeutic measure was used 

again in this war by the Russians~during the siege of Leningrad, and by the 

Australian forces during the Dwen Stanley Campaign o 

At Macdonald College p in Dro McFarlane os laboratory~ Mro WoAo Andreae 

and Miss EoAo (Jean) Chalmers investigated over one hundred varieties of 

sprouted beans and peas o They determined optimal methods for producing 

vitamin C and other vitam1ns~ by the germination of seeds~ in military in= 

stallations and in the field o Attractive recipes were also developed to make 

sprouted materials acceptable without destroying their nutrient value o 

All in all the work on nutrition not only produced new ideas but 

kept the Army on its toes in this respect and kept the importance of proper 

feeding constantly before the eyes of allo 

60 Effort S~drom~ 

This strange condition has come to light during many wars~ and was 

notably described after the American Civil War and World War 10 It is marked 

by undue fatigability~ palpitation~ breathlessness and chest paino It un= 

doubtedly exists in peace time~ but the victims naturally filter into sheltered 

occupations in which they are not put under straino The condition is uncovered 

at once~ however p when the individual is exposed to military training o 

Effort syndrome is of great importance because it is a cause of large 

wastage of man powero Many thousands of victims are turned down at inductionp 

or are discharged later during military training o Many thousands were pension= 

ed in Great Britain after the last waro The mechanism of the disorder is quite 
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unknowu g but some individuals appear to have been const itutionally affected 

since childhood o Other s have developed the condition after severe infectionsg 

and i n st i ll other cases anxiety and psychologi cal factors play a prominent 

r ol e o There has been a recent swing of the pendulum which overstresses the 

r ol e of psychol ogical mechanisms in a wide variety of di seases o This has 

led uncriti cal peopl e to beli eve that all cases of effort syndrome are of 

psychogenic origin and are merely a variant type of anxiety neurosis o This is 

a dangerous attitude o 

The officers of AoMoDo8 felt that the army should investigate this 

condition for the reasons given above and also because there was little opport

unity = save in war time= to carry out such a study o The task was entrusted 

t o Dro HoEo Hoff ~ Professor of Physiology ~ Mc Gill Universityo A large number 

of draftee and enlistees suspected of having this condition were screened 

at Di strict Depot No o 4g and numerome special studies were carried out in the 

Depot by Majo Mo Aronovitch, Maj o WoDo Ross and Capt o Stansfieldo Attempts were 

made t o predict which men would later fall by the wayside in military trainingo 

Special psychologi cal s t udies were made, and the Rorschach test was employed 

on a l arge scale o A study of postural change of the circulation and its re~ 

sponse t o various drugs was also made o In collaboration with Dro J oSvt. Browne g 

Universi t y Clinic g Royal Victoria Hospita1 9 it was possible to hospitalize a 

number of sol diers who had failed in training because of Effort Syndrome o 

Careful nitrogen balance studies were made to determine whether their condition 

caused any abnormal ity of nitrogen metabolism ~ such as occurs following injury 

or infectiono No such abnormality was found o Some animal studies were also 

made by Dr Hoffo Although these did not contribute directly to the problem 

of Effort Syndrome g they were important from the standpoint of mechanismo All 
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of the detailed reports have been published in the Proceedings on the Associate 

Committee on Army Medical Researcho 

One is left with the impression that the key to this problem lies in 

the study of the physiological and chemical mechanisms involved o So much is 

known to=day concerning the normal control of respiratory and cardiac rate and 

rhythm that similar approaches should be used in the attack on Effort Syndrome o 

70 Aural, 1tl:!.~~d Rehabili ta tion 

From the beginning of the war~ there was a growing interest and 

anxiety over the effect of continued or periodic loud noise~ vibration and 

concussion on the hearing of service personnel o This was of interest to the 

Air Force~ from the viewpoint of noise of aircraft motors in relation to inter~ 

communications systems o The Navy had its problems p not only from gunfire p but 

also from the high noise levels present in Fairmile engine=roomso From the 

Army viewpoint !) tnere was rea.son to fear the effects of concussion and noise 

from big guns p or even from prolonged exposure to small arms fire or tank 

machineryo It seemed possible that p even if damage had not been severe enough 

to be recognized by the soldier p or be picked up during perfunctory hearing 

tests at disch8~ge ~ his reserve might have been encroached upono He might 

thus develop deafness in later life~ and it might truly have been connected 

with serviceo 

Early in 1944 it was decided to investigate this matter and Capto 

HoHo Jasper was sent to the United States to survey the problemo He made ~ 

complete report to DoGoMoSo The following needs and objectives of the Canadian 

Army were then laid down by AoMoD0 8o 
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(i) Development of a simple and quantitative method of estimating 
the auditory acuity of men on induction or discharge exsrnination o 

(ii) Survey of incidence of permanent auditory damage in soldiers~ 
in relation to arm of service, viz o tank crew~ artillery personnel, 
machine gun personnel p etc o 

(i1i) Provision of protective devices o 

(iv) Study of part played by loud or continuous noise in production 
of general body fatigueo 

(v) Institution of routine audiometric tests at time of dischargeo 

The task of developing suitable audiometric equipment was given to 

Dro Hector Mortimer, at the Montreal General Hospital o He had pioneered in 

the development of audiometric equipment and had at his disposal a completely 

soundproofed room ~ of which there were but two in Canada at that time o Supported 

by the Associate Committee on Army Medical Research p and with the help of the 

Northern Electric CompanYF Dro Mortimer developed a unique type of audiometer 

for the Canadian Armyo This instrument was operated by remote control~ the 

patient being alone in the soundproof roomo Pure tone and warble=tone acuity 

thresholds could be deter mined, and a masking noise generator was incorporated o 

Hearing acuity for speech, (using a high fidelity generator with hand=monitored 

voice or gramophone disk) could be done either at threshold or above, and in 

the presence of noise o Signals could be applied to either ear or botho The 

equipment was designed to be easily adaptable for the testing and fitting of 

hearing aids o This "RoCoAoMoCo Audiometer" was the standard instrument pro~ 

posed for use in the Aural Rehabilitation Programme of the Canadian Armyo 

Again, as with Night Vision work it was Prof o E ~ G o Burr ~ McGill UniversitY9 

who had earlier laid down some of the fundamental characteristics for this 

apparatus 0 

Efforts were &1so made to provide the Canadian soldier with some 
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form of protection for his ears o A crude type of rubber ear plug was avail

able on the scale of issue » but it was found to be quite inadequate and 

mainly of historical interesto The "Ear Warden~" developed by NoD oRoCop at 

the Psycho~Acoustic Laboratory, Harvard Universityp had been specially de= 

signed, and a number of tests had demonstrated their utilityo Samples of these 

were obtained and tested at one of our Artillery Training Centres o Approxi

mately 100 officers and men used the ear plugs during firing practice~ over 

a considerable number of days o The wardens were found to be satisfactory and 

it was recommended that the previous type be declared obsolete p and that the 

wardens be placed on the scale of issue o This was done during 1944 for the 

Army in Canada 9 but overseas the trDops continued to rely on cotton=wool as 

advised by the consultant otologist» British War Officeo 

It is necessary that soldiers be educated to protect their ears» 

since they are apt to adopt the attitude that they are "tough" and can get 

along without ear plugs o An indication of the danger has been given by 

Surgo Lt o AoXo Mighton» RoCoNoVoRo He described various injuries incurred 

by the crew of his small escort vessel during a short engagement with a 

German submarine o No fewer than seven men suffered ruptured ear drums from 

their own gunfire o 

It had been planned to survey soldiers returning from combat areas» 

to determine the incidence of auditory damage and to learn what type of 

injury was most likely to cause ito To this end ~ a submission was made for 

the construction of two soundproof rooms~ one to be built at the Montreal 

Military Hospital and the other at Chorley Park Military Hospital» Toronto o 

It was decided to go ahead at first with the Montreal unit, until the size 

of the problem had been assessedo The installation was nearly complete by 



390 

the end of 1945 0 

Early in 1945~ the Research Division began to get a broader view of 

what was necessary in the way of looking after soldiers with auditory damage~ 

and Lt o Colo DoSo McEachern was sent ~ by the Director=General of Medical 

Services p to visit one of the three Aural Rehabilitation units set up by the 
~ .. -

Surgeon=General Os Office of the UoSo Army 0 As a result of this visit a 

plan was drawn UPi based on the Am~rican sch~mei for an integrated programme 

of Aural Rehabilitation for Canada o This recommended the setting up of a 

centre at the Montreal Military Hospital ~ where service personnel p with deaf~ 

neffisuffiGient to be a handicap p could be sent for a 2t months U course o This 

was to include lip reading~ speeGh re=training p auricular therapy~ psychological 

advice, selection and fitting of the best possible hearing aid p and p finallyp 

employment guidanceo 

This proposal was approved by the Director=General of Medical Services 

and it was planned to organize the centre as an Inter=Service Special Treatment 

Centre p which would ultimately pass into the hands of the Department of Veterans U 

Affairs 0 The setting~up of the centre was therefore undertaken by D:o WoP o Warner p 

Chairman of the Medical Advisory Committee ~ Special Treatment Centres p and 

Director~General of Treatment Services p Department of VeteransO Affairs o It . 
was planned tha the sound=proof installation and the special audiometric 

equipment p developed by the R o C o A o M o C o~ would serve the n wly=organized Aural 

Rehabilitation Centre o The new installation at Montreal Military Hospital open~ 

ed early in 19460 It consisted of a Wing containing a highly sound=proofed 

room (attenuation III decibels) especially designed by Mr o Cecil McDougall o 

The massive p thick=walled structure was literally almost suspended in space 

to prevent vibrationo Two adjoining rooms housed records and the latest model 



RoCoAoMoC o Audiometer 0 The unit was under the direction of Majo EoTo Smith 

with Sgto Ruth Kyle acting as Audiometric Techniciano Dro Mortimer retained 

an active part as Consultant o The unit set a standard for the rest of Canada 

as regards equipment and trained personne1o It was in full operation by 

April 19460 

8 0 Foot Problems in-the Army 
- -

The present era of mechanization and mobile warfare has certainly 

not reduced the importance of a soldierus ability to marcho Since casualties 

from disabilities of the feet were a problem both in training centres and 

in the field 9 Co10 Rolo Harris and Majo To Beath initiated and c~rried out 

extensive studies on the factors responsible for such breakdownso The 

plan was to examine a large number of men on induction into the army and to 

re-examine them later during basic training and during advanced trainingo 

In this way it was hoped to spot the men who were breaking down with foot 

ailments and to find the reason whyo It was also thought that valuable 

anatomical data could be collected bearing on normal variations of the 

human footo 

During the whole of 1944 and in the early part of 1945 the above= 

mentioned officers conducted a survey of over 2500 recruits who passed through 

the reception centre of Military District No o 20 Careful clinical examinations 

were made on the men~s feeto A new type of foot printing pad was constructed 

and Capto John MacKenzie~ working with Majo Be~th~ developed a new technique 

for taking X=rays of the feeto So many men were surveyed each day in this 

great undertaking that the X-ray tube had to be packed in dry=ice to prevent 

overheatingo Majo George Ferguson of A.MoDo 2 was responsible for statistical 

analyses of the collected data~ and Pte o RoEo Conway and nine other soldiers 
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ere fully employed on clerical and investigative duties o Dru Harry Gates 

gave his advice on anatomical problems as they arose o 

The collected data were recorded on statistical sorting cards for 

later analysis in a mechineo When the rren were re examined at training centres~ 

the development of symptoms of foot disability were noted o Observations were 

also made on the methods used for training recruits to march, and on boots and 

other factors which might give rise to foot problems in the Armyo It may be 

saidthatat thisstage of the war Training Officers were found to be most in= 

telligent in their rules for graduated marching o As a result y foot breakdowns 

due to stupid over=marching were not commono 

The foot printing pad which was developed was unique in that it was 

capable of demonstrating the outline of the foot in contact with the ground 

.as well as Bhowing the areas of excess pressure on the sole o It was made of 

rubber~ it was compact and not too expensive to produce 

The new technique for taking X=rays of the foot made it possible to 

carry out accurate9 comparative studies of the architecture of the foot on a 

"mass production" basis o On the developed film the outline of the talus and 

calcaneus in the superio=inferior ~ew could be studied and in addition~ 

lateral and oblique view measurements could be made o By these techniques it 

was possible to establish normal figures for certain bone var1ables~ especially 

those associated with atavism of the first metatarsal boneo Details of the 

foot printing and Xcray techniques can be found in the appropriate N.RoC o 

reports 0 

It was found that in the Army there were many factors which produced 

foot disabilities and it was felt that the incidence of casualties could easily 

be cut down by appropriate administrative actiono Suggestions for eradicating 
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administrative and other causes of disability were given in the final reporto 

This report contains a mine of information for anatomists and anthropo~ogistso 

(Refo C0 6200)0 

The clinical investigations did not confirm MortonUs concept that a 

short first metatarsal bone i~ related to foot disabilityo As a matter of 

fact ~ t here was no causal relationship between a short metatarsal bone and 

disability in the group of soldiers studied o On the other hand D a new concept 

of the cause of disabling fiat foot was presented by Col o Harris and Majo Beatho 

They found a new clinical entity which they described under the name of "Byper~ 

mobile Flat Foot with Short Tendo Achillis o" These cases were shown to occur 

in association with a weakly supported head of the talus o 

There has probably never been any survey of manus feet or their 

ailments carried out with such care and on such a monumental scale as thie 

one o It is hoped that all those interested in the subject will consult the 

final report which was published in the Proceedings of the Associate Committee 

on Army Medical Research o 

90 E~spiratory Disease Research 

One of the greatest causes of man=power wastage in the ArmYD or in 

any other group~ is acute respiratory diseaseo This was well illustrated 

during the training period for Canadian troopso 

Late in 1942~ proposals for study of respiratory disease were made 

by Col o Hurst Brown, and in February 1943, a working unit was established at 

Camp Ebrden, Onto MaJ o WoRo Feasby was instructed to make a survey of the in~ 

cidence of acute respiratory disease in the Canadian Army and to direct a 

study of influenza and atypical pneumoniao While the outlines of this picture 

were being drawn 9 material from the hugh volume of acute respiratory cases 
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occurring in Camp Borden was collected and studiedo Arrangements were made 

for Dro Ronald Hare~ of the Connaught Laboratories~ to investigate nasal wash-

ings and other materials taken from patients suspected to be suffering from 

influenzao At Camp Borden Military Hospital~ Major John Hamilton and Major 

ToE, Roy isolated haemolytic Streptococci from the sputa and respiratory tracts 

of hundreds of soldiers o Streptococcal cultures were sent to the laboratory 

of the Department of National ~ealthp ottawa, where Dro ToFo Bynoe and Dro GoDoFo 

Cameron did serological typingo 

At Camp Ebrden9 meanwhile, an estimate of respiratory disease casua1-

ties ehowed that on an average, each man in the camp lost five trsining days 

per annum as a result of upper respiratory infectiono With a Home War Establish~ 

ment of 200~OOO men, over a million training days might therefore be lost each 

• 
year by the Canadian Army in Canadao Coincident with this discovery, it was 

found that certain units had much less respiratory disease than others o 

It was already known by experiment that the .quiet air during the hours 

of sleep was almost free from streptococcal contaminationo Immediately on 

reveille, vast increases in plate counts were demonstrab1e o In the Units which 

had the worst records this increase was unnecessarily and enormously aggravated 

by the practice of each man dry=sweeping the floor between his bed and the next, 

into the centre of the hut o The ensuing duststorm might inOCUlate every man 

in the huto Such units had sickness rates greater than those which practised 

wet~sweeping and frequent washing of floors ~ the men had left the huts o 

A comparison was made with the Air Force establishments at Camp 

Borden, and it was demonstrated that although both services suffered from 

extreme over=crowding, the construction of Air Force huts with hardwood f1oors~ 

and modern ventilation systems, undoubtedly contributed to lower rates in the 



RCAF o The Army huts of that day were floored with badly creviced softwood~ 

heated by a series of oval stoves, and they were not ventilatedo Small 

wonder then that men brought from homes all over Canada should have serious 

training delays due to sicknesso W:~en the importanoe of these findings 

was realized
9 

a campaign was launched to tell soldiers how to prevent the 

spread of respiratory disease o Articles were published in Service Journals9 

lectures were given to Army Personnel all over Canada and film strips were 

prepared to instruct all ranks o This work was carried forward through 1943 

and 1944 by Majo Feasby ~ working from A.MoD o8o 

In this job the First Canadian Army film strip for Medical Services 

was producedo This laS called "The Control of Airborne Disease~ but because 

lay perception sometimes confused this with aerial bacterial warfare the title 
• 
had to be changed to "Control of Respiratory Disease <> IU This film strip was 

shown thousands of times ~ in Canada and Overseas~ and undoubtedly contributed 

to the reduction in respiratory disease rateso AoMoD o 8 also brought about the 

establishment of an adequate Film Strip Division in the National Film Boardo 

Through Army Medical Research co~operation the National Film Board was pro= 

vided with an art statfo The personnel were given special training in the 

United States and were equipped with special apparatus o This Film Strip Unit 

continued to serve Service health fields and ~ in 1945~ was assisting the 

health education of Canada in appropriate Governmen al departmentso At first 

this development seemed to be an inSignificant frill on the fabric of Medical 

Research» but it developed into a valuable weapon for healtho 

The work on streptococcal infection led far afield o In the detailed 

studies of the manifestations of streptococcal illness the investigation paid 

special attention to the complicationso A clinical study was conducted on 

sulfatherapy in acute streptococcal otitis media~ and the treatment of soldiers 
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sufferi ng from scarlet fever was also investigated o It was confirmed that~ 

unless a purulent complication of scarlet fever occurred~ chemotherapy with 

the sul fonamides was not beneficia1 0 Moreover, its use in uncomplicated 

s carl et fever was dangerous in view of the possibility of sensitizationo In 

addition, detailed studies were made on acute streptococcal pneumonia o This 

ccndition was found to be a medical emergency requiring rapid and intensive 

chemotherapy if the patientOs life was to be saved o An investigation was 

also made into the interesting and lit le~exp1ored field of the skin mani

festations which follow or occur with streptococcal infectiono These in= 

elude erythema nodosum and so=ca11ed erythema multlforme o 

The manifestations of streptococcal illness are varied, and a detailed 

study of rheumatic fever developed out of the initial work o Rheumatic fever 

is perhaps the most serious end=result of streptococcal infection, and every 

patient who had manifestations of rheumatic fever was followed carefully for 

t wo years o The close relationship to the streptococcal waves was strikingo 

The end results were shockingo After two y~ars a follow~up showed that 70% 

of those who had rheumatic fever had been invalided out of the Service and of 

these ~ 70% were totally disabled and pensionab1e o 

As a result of the studies on streptococcal infection there developed 

a greater appreciation of proper therapy in streptococcal pneumonia and an 

improved isolation procedure in the acute respiratory wards of hospita1s o Thi s 

experience led to the making of a film strip for the instruction of RoC.AoMoCo 

personnel in proper isolation technique o This film s rip was used in Nurses v 

Training Centres o It was important because it established in their minds 

the appreciation of a great problemo 

The studies on influenza provided useful information about the dis~ 



tribution of the influenza virus and about the clinical nature of the i11= 

ness o Over a period of four years material from influenza patients was co11ect-

ed by officers in charge of Medicine at the Camp Borden Military Hospital o At 

first this was done by Co1 0 Hurst Brown, and then by Maj o John Hami1ton~ and 

finally by the team referred to above, which collected the material from 1943= 

440 The material was collected and frozen in a specially designed cabineto 

It was then sent to Dro Hare in Toronto, who by animal and serological examina-

tion, investigated the predominant infecting agent o It was found that there 

was no recognizable p~n of influenza A and B infections, but the precise 

infecting agent for this large group of cases was determined in each of these 

years 0 An important contribution was the first discovery and description of 

an isolated epidemic of influenza A infection in the spring of 19430 

Atypical pneumonia as a complication of influenza was also studied, 

but not on a wide scale o It was observed ~ however ~ that pneumonia was a 

complication of influenza A or B infectiono It was also noted that about 

15% of all cases with influenza developed pneumonic signs and suffered an 

illness which was difficult to distinguish from atypical pneumoniao This will 

need further investigation especially in relation to influenza~ influenzoidp 

and other virus~ pneumonic infections o 

By 1943=44 AoMoD 08 had gathered sufficient evidence from its own 

research projects and surveys and from liaison with workers in the UoSo and 

UoKo to permit firm recommendations being made o These were passed to AoM.Do5 

(Preventive Medicine & Hygiene)~ and were as ro11ows~ 

(a) Aerosols and ultra voi1et light, while effective under ideal 
conditions, are not practicable measures for the Army as a who1e o 

(b) The USe of sulphonamide prophylaxis is effective in reducing 
upper respiratory disease. but the danger of producing su1pha~ 
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resistant strains is so serio~s that it should only be used ae 
an emergency measure to terminate epldemics p 

(c) Simple measures of dust control should be enforced since they 
are practical and capable ot effecting substantial reduction in 
sickness rates o The measures recommended weres 

(i) 
(ii) 

(ii1) 
(iv) 
(v) 

Wet~sweeping of hutso 
Oiling of floors and blankets o 
Stricter attention to barrack cleanliness o 

Blankets to be shaken and aired outside huts o 
Education programme to be energetically maintainedo 

Cd) Recommendations were also made to avoid overcrowding of huts~ 
to require hardwood flarB in building of new huts, to improve 
ventilation and abolish where possible the heating of barracks 
by stoves o 

AoMoD05 was able to report sharp decreases in upper respiratory disease g 

due to streptococcal infections p following the introduction of this programme o 

There is no way, unfortunatelYi to prove that this was not purely a coincidenc6 9 

but it was u welcome change from the hitherto existing state of affairs o 

100 Motion S~gkgess Remedies 

From its inception, the Research Division was interested in the 

development of better remedies for motion sickness o There was an uneasy 

suspicion that this condition might prove to be more serious for Army personnel 

than for men in the Navy or Air Force o The latter were exposed frequently to 

the motion of ships or air crafto It seemed likely that they would either 

be grounded if repeatedly disabled or would become immune through acclimatiza= 

tion to motiono Army personnel~ on the other hand, might be carried in very 

large numbers in landing craft and assault boats9 or in air craft or gliders~ 

without an opportunity to become acclimatizedo They would be expected to 

land and go into immediate actiono Even though the majority would not be dis= 

abled, there might be a considerable reduction in fighting efticiencyo Much 

work had been carried out, under the Sub=committee on Motion Sickness of the 
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Associate Committee on Naval Medical Research, and this resulted in the highly 

publicized RoCoN o "Pink Pillo" It was nevertheless felt by the Army group that 

the final chapter had not been written on seasickness remedies, and that a 

better one could be developedo 

Work was actively pursued under the auspices of the Army _Commi~tee, 

by Dro RoLo Noble, at the Institute of Endocrinology~ McGil1 Universityo 

This project was based on the use of barbiturates for the treatment 

of such conditions as motion sickness and hypersecretion of the stomach o In 

1942 the thesis was presented that it might be possible tofind a new drug, such 

as one of the barbiturates, which would specifically affect the brain centres 

involved in motion sicknesso Such action might indeed be achieved without 

the usual hypnotic effects of some barbiturates o The Abbott Laboratories 

prepared some 150 compounds and donated them for this problemo Eli Lilly and 

Company also generously supplied some 25 derivatives o 

Tests were made on dogs and the various motion factors responsible 

for vomiting were analysedo This work was carried out on swings and a boat 

was also used to good effect on the open reaches of the Ottawa Rivero As a 

result, a standardized method was evolved for assaying the effectiveness of 

drugs on dogso It was soon shown that many barbiturates had the power to pre= 

vent motion sickness in 100% of dogs without giving rise to any side reactions o 

The protective action was apparently specific and not related to other proper~ 

ties commonly associated with barbiturates o In order to test these new drugs 

for toxicity and anaesthetic properties extensive tests on rats and dogs were 

carried outo Few of the compounds had been previously studied; none by oral 

administrationo 

It was apparent that no drug could be used as a seasickness remedy if 
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it produced sleepiness or foggy vision or in any other way reduced the Iight= 

ing efficiency of the soldiero It was therefore necessary to determine how 

the most promising compounds would be tolerated by humans o A series of ex= 

periments of this nature was arranged by AoM.DoB and conducted by the statf of 

the RoCoAoMoC o Training Centre at Camp Bordeno Some barb~turltes were found to 

have little or no hypnotic ~ction or other side effects, and seemed worth test~ 

ing against motion sicknesso Arrangements were therefore made to test human 

volunteers from Researve Army Units in Montreal and from McGi11 students o These 

tests were initially carried out on a special machine which had been developed 

at the Montreal Neurological Institute o 

There are certain points of interest in the development of machines 

for producing motion sickness in mano The first attempt in Canada was made 

by a group under the direction of Dro Donald McEachern at the Montreal 

Neurological Institute, with the stimulus of Dro Wilder Penfield an' th 

support of the Associate Committee on Naval Medical Research o Plans were 

laid to build a large machine to simulate a shipu s movements o The first step 

was a visit to "Belmont Pr~kp" an amusement spot near Montreal o Here~ with the 

co~operation ot the Manager~ free and prolonged rides were taken on the Ferris 

wheel~ nShoot=the=Chute~" "Flip Over~n "Loop~the Loop" and other so~called 

pleasure deviceso The rese~rchers ret~Dedat the end of the afternoons e wan 

and bedraggled loto They now knew~ however 9 the type and degree and frequency 

of oscillation that would be necessary to produce sicknesso These features 

were built into a large machine capable of pitching and rolling like a ship 

and in which the human volunteer could be seatedo This machine was designed 

by Dro Andre Ciprianio Later it was shown that simple upward and downward 

motion was effectiveo This was learned by taking a group of volunteers to the 



Sun Life Building in Montreal o Here they were installed in a high speed ex= 

press elevator which was made to go up and down over a distance of about 10 

feeto Later it was shown by RoCoN o and RoCoAoF o workers that large swings 

were capable of producing motion sickness o It was easy to build a battery of 

these swings and in this way to test a number of men at one timeo This method 

was finally adopted by all workers because of its simplicityo It was the 

method used by Dro Noble in both his human and animal experimentso 

Dro Noble 9s first step was to determine the reliability of repeated 

testingo A preliminary study was made by Capto HoRo Jasper~ Mro Mo Bornstein, . . 
Dro RoLo Noble and Mro Ao Battistao 

Definite standards had to be laid down as to what signs and symptoms 

indicated a state of motion sicknesso Furthermore, because of the importance 

.of psychological factors in the precipitation or prevention of sickness» it 

was necessary to use$ in each test ~ a group of control subjects who received 

a placebo (dummy pill) 0 The effectiveness of any drug was always stated in 

terms of the percentage of men protected from motion sickness as compared to 

those fed dummy pillso Such measures were necessary for accurate work o 

Motion sickness is due to oscillatory stimUlation of the labyrinths 

of the ears o These are the organs which normally help us preserve our balance 

and tell us~ even when our eyes are closed i what position we are occupying in 

space o Other factors 9 such as sights and smells and unpleasant memories$ may 

contribute to the onset of sickness but they are not fundamental o The popular 

conception of seasickness being "All in the mind" is certainly false o 

And now let us turn to Dr o No~le9s experiments o Assays of effective~ 

ness against motion sickness in man were made on the chosen barbiturates~ on 

belladonna m1xtures$ on the Royal Canadian Navy remedy and on other substances o 
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A barbit urate designated as V~12 ~ (Ethel B=methy1 Allyl Thiobarbi turic Acid) 

was found to be the most effective remedy against motion sickness produced 

on the swings o It was recommended, therefore, that sea tests be conducted 

using t his substance alone and in combination with belladonna mixtures which 

had previously been shown to have good protective value o Various tests were 

conducted by other workers, and in part by the UoS o Navy~ who carried out 

l arge scale tests in landing craft orf the California Coast at San Diego o 

These tests ~ arranged by A.MoDo 8 through Dro Denny~Brown of Boston~ showed 

that V=12 was of real value ~ Its performance under operational conditions 

was p however ~ abou the same as that of two other of the best remedies o Un= 

doubt ed1y an even more effective remedy will eventually be found o 

The cent ral action of barbiturates on gastric secretion was also 

investigated in t he hope that a central1y=acting depressant of gastric acid 

could be found which might prove of therapeutic value i~ cases of peptic 

ulcer~ where gastric acid is poured out too plentifullyo Tests were conduct~ 

ed on cats with permanent gastric fistulaeo Insulin was used as a central 

stimulant 0 A great many drugs were given in an attempt to inhibit the insulin= 

s t imulated secretion o There was only one compound which caused a diminution 

or cessation of secretion in some anima1s o Since this compound was not toxic, 

A M.D o8 arranged to have it tested on humans o A series of tests was made by 

R o C o A o M o C ~ Officers at the Rideau Military Hospita1 9 ottawao Although some 

inhibiting effect appeared after an ordinary test meal, no inhibition of 

alcohol=induced secretion was found o This stumped the expertso Towards the 

end of the war a highly active compound was found in animal tests o If toxicity 

tests proved satisfactory, Dro Noble hoped to test it on humans o Two barb1t ~ 

rates were also found which had the opposite actiono These were powerful 
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stimulants of secretiono They apparently acted through a central mechanism 

and were effective when taken orallyo 

110 Air Transport of Casualties 

It was foreseen early by AoMoDo g that the Army Medical Authorities 

should be prepared for the time when casualties might be returned to Canada 

by airo It was known that practically any casualty did well when carried 

by aircraft over short distances at moderate altitudes o On the North Atlantic 

Route 9 however~ it might be necessary to fly between 1°9°00 and 209000 feeto 

It was therefore necessary to learn what problems might have to be faced for 

the preparation and care of casualties in high altitude flighto What about 

the expansion of intestinal gases? the effects of various drugs at reduced 

pressure? the effects of high altitude on intracranial pressure?o There were 

no answers at hand to these questions o The task was undertaken by Capto EoWo 

Peterson~ under the direction of Capto HoHo Jasper~ at the Montreal Neurological 

Institute 0 

A comprehensive survey of these problems was made by Capto Jasper 

during a visit to the UoSo Army Air Force Aero=Medical Laboratories at Wright 

Field ~ Ohio, and the UoSo Navy Medical Research Institute at Bethesda9 Mdo 

A report of these findings was submitted to the Director General of Medical 

Services 0 This recommended improved types of litters for installation in 

aircraft, and the training of personnel in "Air Ambulance" work for the 

care of Canadian Army Casualtieso 

A specially designed decompression chamber was installed at the 

Montreal Neurological Instituteo This made possible detailed investigations 

of the effect of simulated altitude upong (A) Intracranial pressure as re= 

lated to wounds of the head, (B) Morphine Tolerance ~ (C) Patients with pneumo-
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thorax p CD ) Patients U reactions to sulphonamide drugs ~ (E) Gases within the 

gastro~intestinal tracto 

This work wae carr1ed out in collaboration with Dro William Cone 9 

Dro Fraser Gurd g Capto Eric Peterson~ S/ t Easi Kent$ R o A . Fo~ and Mr . Murray 

Bornstein in associ a ion wit h the Sub-committee on Surgery of the Aesociate 

Committee on Medical Research of the NoRoCo 

It was found that there was practically no condition ~ exeept perhaps 

acut e abdominal injury ~ which contra=indicated transportation of wounded by 

air . There seemed to be no great difficulties, provided oxygen was made vail= 

able and medical officers were properly instructed in the preparation of patients 

and their care during flight o The RoC. A. F. already had these factors in hando 

Details of these studies and recommendations were presented in a series of re~ 

ports to the National Research Council9 and in a number of open putil1~ ations o 

The war nded without the organization of any Canadian system for 

the return of casualties by air across the Atlantic o It was stated tha hospital 

ships were preferable from the viewpoint of weather 9 comfort and dependabil1tyo 

tong before the end of the war the Americans were p however, flying back casual

ties by the thousands over the North Atlantic . It seems a pity that Canada 

did not develop some similar set~upo It would have brought a number of advances o 

It would have given Canadians the experience of flying casualties, under condition 

certain to be of value after the war, when Canada would have service personnel 

in outlying garrisons o It would have provided for the return of priority cases 

where each day was a matter of importance o These instances would have included 

patients urgently needing special plastic work; men dying of malignant and other 

conditions (who should have been returned to their families at once on compassion 

ate grounds ); cases of peripheral nerve injury requiring early suture; and many 
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other cases of special type o 

120 Traumatic Iniuries of the Nervous System 

In the spring of 1944, a comprehensive programme of research was set 

up covering a number of medical and surgical problems related to the care~ 

treatment and assessment of men with traumatic injuries of the nervous sy~temp 

This project was under the direction of Capto HoH. ~asper~ RoCoA oMoCo9 ~lectro= 

physiologist at the Montreal Neurological Institute o The research was $i11 in 

progress at the end of the waro Collaborating in this work were Dro KoA.C o 

E11iott, Mro Murray Bornsteinp Surgo Cmdr o Preston Robb p RoCoNoVoRo9 S/L John 

Kershman~ RoCoA oFop Mro John Meyer and Sgto Leslie Castles p RoC o Ao~oCo Towards 

the end of the war there was added the valuable assistance of Capto William 

Forde and Sgts o Watson and Wixon of the RoCoEoMoEo Important consultation 

and advice was obtained from Cola Wilder Penfield and Lto Colo William Cone 

and other members of the Sub=committee on Surgery of the Associate Committee 

on Medical Research o 

(a) Peripheral Nerve Injuries 

Research in this field was concerned principally with the development 

and construction of clinical electromyograpb1c apparatus for the diagnosis and 

prognosis of peripheral nerve injuries o An effort was made to assess the value 

of electromyography as compared to other methods of peripheral nerve examinationo 

Initial animal experimentation gave confirmation tothe earlier work of Wedell 

and his colleagues at the Nerve Injury Centre of Oxford9 England, where electro= 

myography had been developed as a valuable aid to the study of peripheral 

nerve injuries o 

Electromyographic examinations were carried out on over 300 service 

men with nerve injuries p also numerous experimental studies were carried out 
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on cats and monkeys o The method was proven to be over 90 per cent accurate 

in diagnosis when compared to observations of the condition of the nerve at 

operation and when validated against clinical studies of patients expected to 

recovero Recovery could be detected in the EoMoG o in about half the time re= 

qui red to observe the usual clinical signs of recovery of voluntary motion o 

In a combined study of peripheral nerve injuries with Dr o Lewis 

Pollock and Assoc1ates ~ UoSo Office of Scientific Research and Development~ 

the electromyograph was found to surpass other methods in predicting the 

condition of the nerve as compared to that found subsequently at operationo 

These co=operative studies were carried out at the Percy Jones Hospital 

Centre~ Battle Creek9 Michigan o Capt o Jasper went there on two occasions for 

short but intensive surveys of the clinical materialo He took the RoCoAoM,Co 

electromyographic equipment with himo 

The new R C.AoM Co electromyograph (Mark iii) was therefore provided 

for each of the five special centres for the treatment of nerve iniuries in 

Canada ~ and Medical Officers were trained in the use of the apparatus by Capto 

HoHo Jasper at the Montreal Neurological Institute o The apparatus was con8truct~ 

ed at the Montreal Neurological Institute under a grant from the Associate 

Comm1tte on Army Medical Research o It proved to be the best designed and most 

useful electromyograph available for clinical use and requests for the equip~ 

ment were soon made by the Russian Government National Research Counci19 

W shington and University laboratories o 

In addition to the electromyographp the RoCoAoMoC o dermohmmeter 

was developed for the measurement of electrical skin resistance in cases of 

nerve injury involving the sympathetic supply to the skino It proved to be 

an accurate and objective method of mapping out denervated areas of skin in 
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peripheral nerve injuries o This apparatus was also provided to all special 

treatment centres for nerve injuries and medical officers were trained in its 

useo 

There was a further extension of t he Army programme for studying 

peripheral nerve injurieso This consisted in the granting of financial aid 

to Rudo1f A1tschu1~ a neuro=anatomist at the University of Saskatchewano Dro 

A1tschul conducted a number of fundamental studies on nerve repair and on the 

effect of drugs and hormoneso These were published in the Proceedings of the 

Committee 0 

(b) Head Inluries 

Studies in this field were directed toward the better understanding 

of the physio=patho10gical mechanisms underlying traumatic brain injuryo This 

was in order to provide more rational therapy for men with brain wounds o The 

aspects of this complex problem which were studied extensively included (1) 

Changes in electrical activity of the brain produced by experimental methods D 

(2) The value of e1ectro=encepha10graphy in the diagnosis of post=traumatic 

and other forms of epi1epsy~ (3) The effects of various irrigation fluids 

upon the exposed brain j (4) train swelling or edema following traumatic in= 

jury or exposure~ (5) The presence and action of acetylcholine in experimental 

trauma of the braino 

Except for clarification of the role of e1ectro=encepha10graphy in 

traumatic brain injury~ up to now little of a strictly practical nature has 

come from the~ researcheso Studies in progress at the end of the war show-

ed promise of providing a superior irrigating fluid for the brain ~uring 

operationo This offered hope for the prevention of brain swelling (a frequenti 

and sometimes fatal complication of brain injury)~ and for the provision of 
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adequate metabolic substrates for improved healing of injured brain tissue o 

130 Army IUdu~~~!al Hx£ie~.,~_Q~cu~~tiona~Disea~e C~ 

Rapid expansion of Canada's army, so necessary to the early war effort, 

led to the use of unsatisfactory workshopso In some instances these were 

located in temporary army buildin~and were often not suited to army purposes 

from the standpoint of personnel employed and occupational hazards o 

Interest in the problem of environmental hygiene was stimulated by 

a preliminary survey of Camp Ebrden workshops; made at the request of the 

Commander 0 Random air analysis in wheel and track storage and repair hangars 

showed concentrations of carbon monoxide which not only led to ill health and 

reduced efficiency but which were actually dangerouso Suitable control measures 

were lacking" 

Evidence of significant absorption of lead was found on examination 

of tradesmen exposed in spray painting shops» vehicle body repair shops and 

battery shopsu Inspection of workshops indicated lack of uniformity and lack 

of minimal standards of contro 0 

A project to determine the Army 8s needs for industrial hygiene was 

therefore undertaken o This was supported by the Associate Comnu.ttee on Army 

Medical Research" It was directed by Majo Harvey Cruikshank of AoMoDo5 

(Hygiene and Preventive Medicine)o 

Most army workshops in Canada were surveyed with a view to the 

detection of specific occupational disease hazards o A temporary laboratory 

was established a Camp Borden Military Hospital» equipped 0 make carbon 

monoxide determinations on air and blood samples o The RoCoAoFo carbon monoxide 

ind1cator was initially used but later de terminations were made w1th an MoSoAo 

Hopcalite carbon monoxide ind~catoro The Scholander~Roughton micro method 



was used to determine carbon monoxide concentrations in blood o 

In storage and maintenance hangars under winter conditions, complaints 

of ill=health such as headache j fatigue and gastro-intestinal distunbance were 

common among hangar personnel o This was readily understandable for air samples 

were found to contain 65~400 parts per million of carbon monoxide under ordinary 

working conditions o Blood samples taken under normal working conditions were 

found to contain up to 25% carbon monoxide haemoglobino 

In view of these facts an attempt was made to determine the rapidity 

with which the air of a hangar 120 0 x 80 0 would be significantly contaminated 

by tank engine operationo It was found that on the average one tank engine 

idling at 1000 revolutions per minute in a previously aired hangar for t hour 

produced a carbon monoxide concentration of 250 parts per million at breathing 

level o When tl~ee tanks were idled for 15 minutes in a previously ventilated 

hangar~ concentrations in excess of 600 parts per million were produced o This 

investigation was important sin~e air-cooled engines had to be stored in heat-

ed hangars in winter to facilitate starting and engines had to be "warmed up" 

for 15 minutes before tanks were moved o It was obvious that if 40 tanks were 

"warmed up" simultaneously casualties would occuro 

The following recommendations were madeg 

(a) That ventilation be installed of capacity sufficient to maintain 
average carbon monoxide concentrations at or below 100 parts per 
million 0 (b) That carbon monoxide alarm systems be installed in 
tank hangars o (c) That carbon dioxide-oxygen resuscitation 
equipment be readily available in the event of asphyxiationo 

Although the carbon monoxide problem in motor transpor~ garages was 

insignificant compared to that in track hangars~ suitable ventilation was 

seldom found o In certain instances however exhaust fumes were conducted to 

the open air by means of flexible tube exhaust connections o 
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Numerous & r samples were taken in motor transport garages under winter 

conditions 0 Seldom was the carbon monoxide content found to be below the 

maximum permissible concentration of 100 parts per milliono 

It was recommended, 

(a) that local exhaust venti ation be installed to remove exhaust 
gases o (b) that where local exhaust ventilation was not effective 
general ventilation be provided sufficient to maintain oarbon monoxide 
concentration below 100 parts per milliono 

A survey wa& also made to determine the hazard from carbon monoxide 

in tanks under standard training conditions o There was no indication that the 

health of instruction etaff or CoAoC o student personnel was adversely affected, 

The fire pattern under ra1ning conditions was such tha, significant exposure 

to carbon monoxide from gun fumes did not occuro 

coveredg 

Three main sources of exposure to lead in army workshops were dis= 

(a) Spray paintingo (b) Vehicle body repa1r (lead filling)o 
(c) Eatte~y salvage and repairo 

Spray painting caused exposure to petroleum coal tar and ester 

solvents and to lead dusto In most instances adequate ventilation was not 

provided and respirators were not regularly worno Body repair produced 

exposure to solder fumes and dusto Lead burning during battery salvage ar.d 

repair caused a less importan though significant exposure to 1eado As a 

result of the discovery of a fairly high percentage of tradesmen with clinical 

evidence of lead absorption the ~ollowing recommendations were madeg 

(a) That minimum standards ~f ventilation for spray painting be 
establishedo That ventilated spray booths with orifice air 
velocities of 100~200 FoPoMo be providedo (b) That approved filter 
respirators be provided and suitably maintained for all personnel 
exposed 0 lead o (0) That all personnel be given preplacement and 
periodic examinations for the early detection of lead absorptiono 
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As a result of the above surveys an' Industrial Hygiene Committee was 

formed at National Defence Headquarters to advise district industrial hygiene 

committees and to draw up minimum standards for working conditions o Represent

ed on the Committee were Directorat e of Works & Construction ~ Royal Canadian 

Electrical & Mechanical Engineers and Director General Medical Serviceso 

Among other accomplishments, minimum standards of design and ventila~ 

tion for spray paint shops were developed and a standard filter respirator 

for s~paint was put into general use o New ventilati on was i nstalled in 

track hangars and standard methods of controlling carbon monoxide in wheelc 

vehicle garages were developed o Final ly on the purely medical side provision 

was made for the periodic examination and replacement of tradesmen exposed to 

lead o The above measures undoubtedly contributed much to the heal th and 

efficiency of army tradesmeno 

140 Winter Equipment TrialS Held in Canada and Newfoundl and and at Seas 

During the winter 1943=44 a large part of the energies of A.MoD0 8 

was taken up with the extensive winter test trials held across Canada and at 

seao 

These trials were conducted in different areas to include conditions 

of dry cold and wet cold; on the land, at sea~ and in mountains = on foot, in 

vehicles~ and on ships and submarines o They were held under t he aegis of the 

Chiefs of Staff Sub=committee on Protective Clothing, and they involved 

collaboration of the ground p sea9 and air forces of Canada~ Great Britainp and 

the United States~ as well as interested civilian agencies in t hese countries o 

Colo Hurst Brown took an active part in the initiation of these 

activities and throughout the year, as representative of the DoGoM.S o on the 

Chiefs of Staff Sub~comrnitteej he was kept busy planning the trials o Through 
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his effort s A. MoDoS was able to supply one quarter of the of f icer and N.Co O 

per sonnel of the test and observer staffso RoCoAvMoCo off icers were in charge 

of t he Eastern Trials , the Ration Tri als i and t he Armoured Corps Tr .a-5 ~d 

in addition the t esting of medical equipment and methods of main aining heal h 

and effi ci ency was mainly the responsibility of med!~~officers from A M~DoSv 

Al though the trials originall y wer e pl anned to t est protective 

winter clothing and personal equipment~ the broader vi ew put forward so of en 

by Col o Brown was adop~do The exercises were then directed finding the best 

methods of maintaining health and fighting efficiency of the so.dier in the 

cold o Besides tri als of clothing and equipment y combat and bupport rations 

were t ested, also medical equipment ~ ~nQborne carrying devices and me hods 

for evacuation of wounded o Furthermore, training and tactical mano uvres 1n 

snow and col d were developed and practisedo 

The t rials were held under operational or simulated operational 

conditions 0 Over four hundred items of clothing and equipment, 5 ch ea 

goggles , skis 9 tents , stoves , sl eeping bags ~ packboards first=aid kits tobog~ 

gans ~ wint er gas masks , and breathing devices were test edo Eight ~ mb t ra ions 

were given extensive trials o Tents were tested for carbon monoxide retentiono 

Plasma was given at subQzero temperatures o Oxygen was used for the treatment 

of frostbi t e o New methods of man carriage were devel opedo Ice br1dge~ were 

buil t, and ice concrete fort~ were const ructedo These are only some of th 

activities undertaken by the test &r0upso 

The results obtained during that wint er have been reported in d tail 

and in abridged forms to the Chiefs of Staff Subocommit tee o Some of he re~ 

ports were presented to numerous other committ ees " such as the Standing Co~ttee 

on Nutrition and the various Associate and Co=ordinat ing COmmittees of the 



National Research Council o 

The value of the tump=line carriage of military stones j equipment p 

and ordnance supplies was thoroughly proveno 

The tests on medical equipment which were reported to the Associate 

Committee on Army Medical Research by Capto J ~S o Lewis stimulated many new 

developments designed to improve medical care in the field~ and initiated 

studies on the.tropicalization of RoC oAoMoGo equipment which w~re carried on 

jointly by AoM o D o 3~ AoM o D o 8~ and the National Research Councilo 
... -

Some of the findings have been incorporated in manuals of military 

instruction and trainingo 

During the war sodium pentothal was used extensively as an intra= 

venous anaesthetic o On several occasions there appeared in the literature 

reports of severe reaoticns as a result of accidental arterial injectiono 

These rea~tions varied from severe pain in the limb and changes in skin 

temperature to actual gangrene o As a result of these reports AoMo Do 8 in ~ 

terested Dro MoKo McPhail in the problemo An attempt was made to determine 

the mechanism and to find suitable methods of treatmento 

Dro McPhail attempted to produce gangrene in rats~ cats~ rabbits, 

dogs and monkeys with negative results o He therefore undertook to inject a 

small number of human volunteers o He found that injections of sodium pento= 

thal into the radial artery elicited sharp pain when the barbiturate con~entra= 

tion was 3% or highero Small alterations in tonicity or alkalinity of the 

pentothal solution did not_ appear to influence the pain resctions o 

Examination of the literature indicates that there are two main 

types of reaction vizo~ (1) thrombosis and (2) irritation of tissue with pain 
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and reflex effects o These are probably qualitatively similar and expressions 

of the same toxic effecto The explanation of the cause of these reactions is 

not apparent o 

16 0 Blood Transfusion and Rh Sensitization 

How research was developed by noting a relationship between two widely 

separated experiences is illustrated by the following exampleo Reports coming 

to A.MoD oS from the #1 R.C oAoMoCo Research Unit in Italy pointed to the rather 

frequent occurrence of Jaundice in wounded troopso This led to the thought 

that such men would probably receive several transfu~ions of blood and might 

therefore become sensitized to the Rh factor o Serum from Dro Diamond~s 

laboratory in Boston was therefore despatched to Italy by airo 

During the Italian campaign it was noted that many transfus10n reactions 

occurred in men who received aultiple transfusionso While it was ppTeria ed 

that not all these reactions could be attributed to sensitlzation to the Rh 

factor it was felt that useful information might be obtaine if the role of 

Rh sensitivity was investigatedo 

It had generally been stated that only 2 Q 4% of Rh negative in 

dividuals were capable of forming antiQRh agglutinins p and only after repeated 

transrusions o However a study of the literature showed that hif ea !mat 

had been based largely on the incidence of erythroblastosie fe~1 s among Rh 

positive infants delivered by an Rh negative mother~ and tha~ no Qde uat study 

of blood transfusions had been made on a large scaleo 

It was therefore decided after discussions between Col Hurst Brown 

and Dro Louis Ko Diamond of Boston» that a survey be made to establish h 

incidence of Rh sensitization amcn~ Rh negative men who had rsoeived one or 

more whole~blood transfusions without regard for Rh type » while serVing overseas o 
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In June 1945» Capto Joan Whittaker was sent to Boston to study the 

latest methods for testing anti=Rha~utinins, and to discuss with Dr o Diamond 

practical methods for carrying out the surveyo 

It was decided that l~OOO men who had received blood transfusions 

should be typed for the Rh factor and that the serum of all Rh negative in= 

divlduals of this group should be examined for anti=Rh agglutinins o Since large 

numbers of wounded men were in Veterans~ hospitals at this time 9 permission 

was obtained through Dro WoP o Warner of the Depto of Veterans~ Affairs for the 

research team to carry out work in DoVoAo and Military hospitals o 

Between July and December 1945~ Capto Whittaker and Sgto Ruth Kyl e 9 

Co~oAuCo visited Military and Veterans~ hospitals in Montreal p Toronto» London 9 

Onto» Winnipeg~ Calgary~ Edmonton and Vancouvero Each patient in these hospitals 

was asked whether he had ever received a whole blood transrusion~ if the answer 

was in the affirmative he was Rh typed o Because overseas records were frequently 

unavailable it was necessary to rely on questioning the men o Blood serums from 

all Rh negative patients were tested for the presence of blocked and simple anti= 

Rh agglutinins o A small group of Rh positive men was also examined to determine 

whether they had been sensitized to the Rh factor 9 or other factors lacking in 

their own cells o 

The survey showed that Rh sensitization had occurred in 40
0
6% of Rh 

negative men who had received whole blood transfusions o Moreover sensitization 

occurred as frequently after only one Rh positive transfusion~ as after multiple 

transfusions 0 No instance of sensitization of Rh positive men to Rh negative 

blood was found o One patientp however p whose cells belonged to the Rh positive 

Rhf type had developed anti=bodies against positive cells of the Rho type
o 

This survey established the importance of administering none but Rh 



compatible bloods o Only by the Rh typing of all donors and recipient~ can 

haemolytic reacti ons be avoided in men who have r eceived previous transfUsions o 

The danger of sensitizing men by an initial t r ansfusion can be prevente1 in 

t his way too o The very high incidence of Rh sensi t ization af er ood trank 

fusion was a surprise to all o The fi ndings of course have w~despread !mplicat10ns 

as regards civilian practice o 

170 Heparin and Fat Embolism 

Early in 1945 reports from the No o 1 Mobile Re search Laboratory 

indicated that traumatic fat embolism was being seen with some frequency in . . 
the Itali an Theatre o Colo R.l o Harris~ Colo Hurst Brown and Lto Colo DoSe Mc 

Eachern became interested and considered it a problem requiring investigationo 

Knowing of Dr o CoBo Weld's interesting results wi th heparin and blood fat~ it 

was decided that the Committee should support him in further studies The 

aim was to try to determine the pathogenesis of fat embolism and the value of 

using intravenous heparin in its treatment o Profo Weld had previously confirm~ 

ed some work which showed that heparin in small doses could disperse intra~'as~ 

cular fat globules resulting from alimentation of fato 

Dro Weld with the assistance of Dro Mol o Acker undertook this inves i, 

gation at Dalhousie Universityo The results of t hei r work to date are briefly 

summarized 0 There was no evidence that Perfrigen toxin would produce typica 

pulmonary fat embolism in guinea pigs, cats or dogs o Pulmonary fat embolism 

was produced by the intravenous injection of oi l emuls i ons or of liperoic b ood 

and even by the simple ingestion of oil o Hapari n did not affect the lung pathQ 

ology in these cases o Upon the evidence of their wor k t hey did not consider 

that heparin was of value in the treatment of pulmonary f at embolismo 
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a o tla~t1,c Q...ubstj.:wte=!:Qrh~t,eL9f oParis Casts 

Major A M, Vineberg toget her with Mr o Rice and MTo Brown of Canadian 

I ndust ries Limited interested themselves in developing a cast wit h the use of 

pl astic substit utes which would have definite advantages over the present 

pl ast er of Paris casts o 

The work is s t ill i n pr ogress and to dat e clinical trials have been 

few i n numbero However at t he Seventh meeting of the Committ ee 9 Ma j or Vineberg 

reported r esul ts wit h a new mixtur e of p~aster of Paris and a plastic materi alo 

This mixture was a f i ne white powder which could be r ubbed into crinol ine 

bandages in the same manner as pl aster of Paris and used in a similar mannero 

The new mixture was found to have the following propertiesg 

1 0 50% stronger t han plast ero 
20 10% l ighter than plaster o 
30 Did not contr act or expand when settingo 
40 Set within 12~15 minutes o 
50 Non=toxic and non~1rr1tatingo 
60 Non""friable o 
70 More elastic than Plaster of Paris o 
8 0 Cost approximately 10 cents per pound versus 2 cent s per pound 

fo r plastero 

b o A S~lf st~bilizing~~~iQ~e=G~~Q Base for~~utche~ 

Major AoMe Vineberg and Mr c Henry Bowen working at the Montreal 

Military Hospital at S~e o Anne de Bel1evue ~ became interested in the inQ 

adequacy of ordinary crutches t o provide suitable purchase on uneven ground 9 

slopes and slippery surfaces o They therefore~ developed a new tipo The 

result was a triple grip base with a ball and socket joint attaching it t o 

the main body of the crutcho This new tip automatically adjusted itsel f so 

that no matter how the crutch was placed the three suction cups were et 

right angles to the groundo I t also provided a larger weight bearing surfaceo 

This surface was stable and could not tip because of a lowered centre of gravityo 



190 PsYchiatric Problems 

a o Civilian Readjustment of Neurotic Soldiers 

In March of 1944 Cola J oDo Griffin app ied for gr~nt in ~~. 0 

make a survey of civilian readjustment of soldiers discharged because of 

psychoneurosis 0 It was estimated that from the beginning of host! Itieg 

until that time p some 15.9000 men had been discharged from the anadian 

Army with psychiatric disabilities of the psychoneurotic typeo 

In order to get an adequate cross=sectional sampl1ngp over 500 ex 

soldiers were interviewed including persons both from rural and urbar. areas 11 

French and English speaking Canadians p and from varying f~nan~ial and soci .: 

strata 0 

The investigations were conducted by experienced social worke~s under 

the field direction of Capto MoFo Henderson )) RoCoAoMoCo and the general direction 

of Colo J oDo Griffin representing the Army and Dro J.PoS Cath~srt representing 

the Department of Pensions and National Healtho Maj o WoD Roes 'eo fter 1 

valuable assistance in this surveyo 

The appraisal of civilian readjustment was made 'by pe~sona Tisit~o 

In all cases an attempt was made to interview the man hims 1£0 Memb r~ 0 

his immediate family were also interviewed and in many cases contact w _ 

made with his employero An effort was made to gather al pertinent informat on 

concerning the status of his healthp social and emotional adJus me~t ~r ~ to 

Army servicee Special study was also made of any family patterns of ~ll .8Sf 

or emotional instabilityo The Social Worker interviewed the fam! y in 

effort to get a detailed life history of the ex=soldiero Partic~ar a~tenwio~ 

was paid to the incidence of neurotic traits in childhood .9 difficulties ill 

school l> extracurricular activities of the manp his work histor'Y~ the interpersonal 



relationships in the home as well as his social interests and contacts outside 

the home o Similar detailed information was obtained with respect to his post 

discharge adjustment o 

Generally speaking it appeared that individuals living in rural 

areas were making better adjustment than those living in cities o 

Most were cases of neurosis of civilian origino They should probably 

never have been admitted to the Armyo Slightly less than half the men examined 

after discharge were feeling worse than before enlistment o 

bo Adjustment of Women to Army Life 

In the spring of 19449 Colo Griffin initiated an investigation of 

the personal adjustment of Canadian Women Army Corps personnel employed at 

National Defence Headquarters o Various facts indicated that the morale of these 

girls was lowi and it was hoped t hat through this survey it would be possible 

to determine the chief causes of emotional stress and strain in order t o bring 

forward constructive recommendations for improvement o 

Capt o Margaret Stanford conducted this survey in which 135 Canadian 

Womens Army Corps and other ranks were interviewedo At least one representa= 

tive was interviewed from every Directorate and Unit in Ottawao 

below8 

The general conclusions arrived at from this investigations are listed 

10 The majority of C oWoA ~ Co in ottawa were satisfied with their 
employment conditions o 

2 0 There was discontent in the CoWoAoCo due to the fact that their 
loyalty was split between the Employing Directorate and the 
CoWoAoCo Administrative Unito 

30 There was not enough contact between the Co oAcCo Officers ana 
the employing officerso When this was the case i the responsibility 
of the Platoon Officer became limited to the small details of 
the domestic life of the Volunteero 
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40 Women missed the amenities of a normal home )) e og0 9 curtained 

windowsp bed spread 9 attractive dining rooms ~ etc o 

50 There was a lack of understanding on the part of the pub ico 
Service men sometimes were guilty of spreading stories about 
the C o~o AoC o It was decided that Civilian women who lived a 
sheltered life could not understand how other women could ive 
as soldiers and not lose their femininity and socia prestige 0 

Co ~chological Test Procedur~ 

An investigation was started by Maj 0 WoD Ross to try to aSEee,s the 

value of certain psychological tests in Army work v particularly their value 

in screening o 

The Thematic Apperception Test, the Rorschach Technique and the 

Bellevue Wechsler Scale were used o Subjects consisted of thirty individual~ 

considered to be definitely psychoneurotic 9 and .thirty~seven indiViduals con= 

sidered to have no psychiatric disabilities o 

Capt o JoG o Sheps )) RoCoA oMo Co was responsible for most of this work in 

this investigationo The tests were used in an abbraviate~ form and s~ored in 

a simplified manner by relatively untrained personne 0 

The result of this work indicated that the tests when used in this 

manner appeared to have little value in the detection of psycbiatr'-c disoroet'a 

at the recruit level o 

undertook a study of the Harrower=Erickson Stress Tolerance Test in an ttempt 

to check its validity as well as its application to problems of militsry 

psychologyo His subjects consisted of Officer Candidates at Brockwille 9 psychotic 

and psychoneurotic patientsin the DoVQAo Hospital at Ste J Anns de Bel evue and 

psychoneurotic patients at the DoVoAo Neurosis Treatment Centre, Toronto o 

In summary this work indicated that the test was of va Ue in screen= 

ing persons susceptible to specific disturbing situations o 



(a) Plague Survey 194) 

Ground sqU1rrels infected with sylvatic fever were found in the 

Suf f i eld Experimental Station area in 19420 This was considered to constitute 

a t hreat to the health of troops in training or stationed in the areao It 

was therefore thought advisable to survey the extent and prevalence of infectiono 

Since the disease was known to be endemic in ground squirrels in the Youngstown-

Hanna area and since infected ground squirrels had been taken just south of the 

Saskatchewan border9 it was felt that the survey should include military estab= 

l ishments and PoCoWo camps from Wi nnipeg to the Rocky Mountains o (The Grand 

Prairie Training Centre was considered t oo remote from infected areas to be 

included in t~ surveyo) 

Major R. H. Ozburn was detai led to organize and supervise t he surveyo 

The survey was to include some 20 military establishments scattered 

through a large area and it was deemed necessary to organize on the basis of 

three crews o Each crew consisted of a veterinarian9 assisted by a t rained 

biol ogist 9 and was supplied with a 15 cwt o 4 x 4 Ford personnel carrier 

equipped as a mobile laboratory complete with qualified drivero Lt o NoAo 

Hitchman was detailed to supervise field work during the surveyo Crews were 

given ten days O preliminary t r aini ng in the Medicine Hat and Hanna areas o 

During this period 9 Mr o J oHo Brown of the University of Alberta 9 who had had 

experience with the Alberta Plague Survey crews~ assisted o 

The area within a five mile radius of each selec ted establishment 
. 

was surveyed by making systematic collections of ground squirrels
9 

rodents 

and other small animals o Collections were made by trapping or shooting o 

Each animal was identified as to species and itOs body was placed in a paper 
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bag which was labelled in code so that the exact location where each animal 

was collected could later be determinedo All ectoparasites were removed 

from the animals and place in vials of saline o Each animal was then autop~iedo 

Whenever macroscopic evidence of disease was found, tissue specimens were 

placed in vials of preservativeo Parasites and tissue specimens were sent 

daily to the Public Health Laboratory at Kamloops where inoculation t ests 

were conduc ado 

During the survey more than 4$000 ground squirrels were taken and 

autopsied 0 Of these over 500 showed lesions suggestive of plague and war~ 

ranting the dispatch of tissue samples to the laboratoryo Over 700 other 

animals were taken~ of which 130 showed macroscopic indications of diseaseo 

Over 7$100 fleas representing 11 species were collected from the animals o 

Three of the 11 species of fleas found in 85 of the 01 collections were 

known to be plague vectorso 

No animal or parasite taken during the survey was shown by labora~ 

tory inoculation tests to be infected with plague bac1llio The per&onnel 

at the Kamloops Laboratory thoughtv however p that some of the negative 

results might have been due to the delay between mailing and receipt of the 

specimens 0 This waS in some cases sufficient to result in the death of the 

plague organismo 

The survey did show that Tu araemia~ previously known to be endem1~ 

in the southern part of Military District 13~ was present in animahin the 

area from Edmonton to Calgaryo Positive results were obtained from inOCUlation 

tests with tissue specimens from Franklinos gullp one species of gTound 

squirrel p 2 species of mice and one species of rabbit ticko This is the first 

record of Tularaemia=infected gulls o 
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Tissue specimens from ground squirrels of the Dundurn area were 

sent to the Veterinary Laboratory~ University of Saskatchewan and were shown 

to be positive for Pasteurella septica$ the causal organism of haemorrbagi~ 

septicemia 0 

(b) 

During the winter of 1942=43 the incidence of head 1ioe at No o 2 

Basic Training Centre p Canadian Womenso Army Cor~ Kitchener~ Ontariop in= 

creased at an alarming rateo A large percentage of the infected personnel 

arriving at the training centre were from east of the ottawa River o The 

0lotio pediculosis o then on issue for the treatment of head l ice bad been 

shown to be inefficient and at the request of AoMoDo 5 (Hygiene and Preventive 

Medicine)~ Majo Ozburn was assigned to conduct tests of other 10usic1de mater= 

ials in order to obtain an efficient~ easily=applied remedy for head lice o 

A number of promising insecticidal materials including pyrethrin ~ 

Lethane and Thanite~ were tried in different lotions made up with a base of 

Deobase or Pensoline (deodorized kerpsenes)o The tests showed that of the 

materials triedp 7% Thanite applied in Deobase was most effe~tiwe in killing 

both lice and their n1ts~ with a minimum of irritation~ the skino This 

material was rubbed into the hair until the scalp was moistened o It was 

left for half an hour and then rinsed outo As well as being a good lousicide 

this formula apparently was also an efficient remedy for dandruff ~ and was 

adopted by AoMoDo 5 as a modified °lotio pediculosis ° 0 

(c) Disinfesting of Stores 

In the fall of 1943~ at the request of Returned Stores Section ~ 

Royal Canadian Ordnance Corpsp Majo Ozburn proceeded to Aurors p Ontario to 

test the efficiency of the disinfestation vault then in use o This was con= 
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sidered advisa~le before similar vaults were installed at all Returned Storee 

Depots in Canadao This was not the Orr Hut but a special installation d signed 

for h purpose 0 

Tests were conducted by pl cing insects, n special contain6rg~ amongst 

the stores during a 9 routine 9 disinfestation~ This showed that no ki~l wa 

being ohtained o Such disinfestation was_merely a waste of time and moneyo A 

report was submitted recommending certain changes in the vault and in the proo 

cedure o Further tests after the recommendations were supposed to.have been 

carried outp showed that a 30% kill was being obtained and that the chang 

from Cyanogen Chloride to Cyanogas had introduced a hazard to personnel 

handling disinfested stores o The stores in the diaintestor. as shown by test 

papers~ contained 75 0 100 par s per million HCN absorbed in the mater! 1 

As a result it was decided to change disinfestation procedure from pol~on 

gas to the use of hot airo The Ottawa disinfestation vault was u ed as 

pi ot odelo 

Dela~were enGountered n making structural changes o DDT then became 

availabl v This eliminated the need for disinfestation u 

In the spring of 1943~ it was recognized that there was fire h zard 

associated with he Millbauk Disinfestor~ then commonly used in England o D G M So 

sugge~ted that an obsolete Stores lorryp of which a number re vail bIe in 

Canada9 be changed into a mobile disinfestoro It was estimated that this unit 

could handle approximately 100 battle dress or blankets at time~ and that i 

would always be ready without assembling or dismant1ingo 

Construction of the pilot model was undertaken by the Department ot 

Munitions & Supplyo The pilot modal was not ready for fina tes s un i1 just 

before V=E Dayo By the time it was completed at a cost of several times the 
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original estimate~ the need was eliminatmby the adopticn of DDTo 

(d) Insect Repellents 

Insect repellents available in the spring of 1943 did not afford 

protection against mosquitoes for more than twenty minutes to half an houro 

Trials of newer insecticides which promised more lasting effects were under= 

takeno 

Comparative tests, wele conducted at Dundurn ~ Sask o 9 Monte! th ~ Ontario 

and Maniwak19 Quebeco These tests included the standard army mosquito lotion 

and mosquito cream~ dimethyl phthalate 9 Indalone ~ and Rutgers 6129 alone and in 

combination with other materialso Some of the materials tested were provided 

by the UoSo Department of Agriculture Laboratory at Orlando ~ Flao Some were 
• 

supplied by the Department of Agriculture ~ Division of Entomologyp ottawa o 

Some were prepared at the Central Medical Stores 9 ottawao 

These tests showed that protection=times from various material s 

and combinations varied from 20 minutes for the army mosquito lotion ~ and 

50 minutes for the army mosquito cream~ to over 5 ~ours for dimethyl phthalate 

in certain combinations with other inert materials o As a result of these 

tests
9 

A.M o Do59 (Hygiene and Preventive Medicine) 9 recommended that dimethyl 

phthalate in castor oil be issued to the troops as an insect repellento 

The insect repellent tests started in 1943 by the Research Division 

were taken over and continued by the Directorate of Research in 19440 The 

1944 tests against mosquitoes and black flies were conducted in Labrador and 

Newfoundland 0 

(e) Mosquito Survel 

Yeats ago malaria was endemic in certain parts of Canada v by 1943 

infected service personnel were returning from overseas areas where malaria 
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was endemic o It was considered by representatives of the Medical Service of 

the Army~ Navy~ Airforce and the Department of Pensions & Nationa1 Health 

that some attention should be paid to the possible reintroduotion of malaria 

into Canadao At a meeting between medical representatives of the Services 

and the Department of Pensicns & National Health with entomologists of the 

Department of Agriculture ~ it was concluded that the available knowledge of 

the distribution and prevalence of Anopheline mosquitoes in Canada left much 

to be desired o It was deemed advisable that & survey be conducted to deter= 

mine the prevalenoe of Canadian species of Anophelines which might serve as 

veotor for malariao The Divisicn of EntomologY9 Department of Agriculture ~ 

undertook to have their field personnel conduct ground surveys near seleoted 

hospitals or other establishments where personnel returning from overseas 

were stationedo These ground surveys were to pay particular attention to breed~ 

ing areas, and to resting places of the adult osquitoes ~ The Services under= 

took to set up mosquito traps in each of the selec d institutions~ to l ook 

after the operation of the t~apB9 and to have all mosquito speoimens turned 

over to the Department of Agriculture for identificationo The Services 

portion of the survey was under the direotion of Maj o R. H Ozburno 

In 944 traps were set up at 30 seleoted Se~ establishments ex~ 

tending from Sydney~ NoSo to Patricia Bay, BoCo In 945 ~ 45 traps were operated 

In both 1944 and 1945 four spec.ies of Anophellnes Awplt~l~!l.PMtlg!.!R@,n,i,.9~ 

AnoE!J,eles maculipe~ occi~ental!s )) An,£>pheles walker!!, and Anop-hel~s 

~drimacula~ip, were takeno Ao pun~~~~~s was ~aken in the area from 

New Brunswick to Saskatchewan,! maculipennis occ~q~~t~~s from New Brunswick 

to Alberta; Ao quadrimaculatis in the Ottawa=Kingston=Peterboro area; ! o wal~e!ii 

in Quebec and Ontario o The Ao quadrimaoulatis is the important malaria vector 



in the United Stateso Ao walkerii is a possible vectoro From the survey it 

was evident that these mosquitoes ~ the most likely species to serve as veGtors 

of malaria in Canada p form but a negligible portion of the mosquito population 

in areas where they occur and that therefore the threat of malaria is or no 

great concern in Canadao 

210 Miscellaneous Activities 

It is quite impossible to discuss aUthe varied activities of the 

Research Division and of the Army Committeeo A glance down the list of titles 

of reports given in Appendix G will indicate the broad interests that were 

covered o In many instances AoM. Do 8 was merely the initiator o~ a plan or 

idea which was later carried to successful conclusion by others o Thus, the 

incentive for the Army Os programme for procuring penicillin on a large scale 
- . 

sprang largely from the Research Divisiono Similarly, a representative of 

A. Mo Do8 attended as medical advisor p all meetings of the Dress and Clothing 

Committee of the Ordnance Brancho There many decisions were made which 

affected the health and comfort ot several hundred=thousand of our troopso 

Some activities seemed almost routine o The extensive trial of stretchers 9 

~arried out by the R o CoA ~ Mo C o Training Centre at Camp Borden~ was initiated 

by the Research Division. During this splendidly run trial a variety ot 

American and British stretchers were tested against the Canadian General 

Issue stretcherp and a great deal of information was obtained on the durabil= 

ity and design ot stretchers o As a result ~ a submission was made to Ordnance 

that tor future purchases the Canadian General Issue stretcher be considered 

obsolete~ and that a light=weight model be issued insteed o Other projects 

turned out to be merely precautionaryo Under the direction of Dro GoA. Leding= 

ham ot the National Research Council p Ottawa 9 extensive tests were carried out 



/C.62027 

t " 
STBI'I'CHER TRIALS. River orossing by standard 
atrttobtr boat, Camp Bordtn. 





J 

I / 

> a: 
a: 
cC 
o 
~ 
o 
o 
o 
;:) 

0: 

• 
?: 
• o 
• 
~ 
0.. 
cC 

'-' 
I 

~ 
!/l 

~ 
z 
o 
~ 
cC 
J 
;:) 

U 

'" o 
'-' 
o 
o 
o 
J 
(Il 





770 

.in the ropical chamber on the durability of various medical stores l' f le d 

l-anniers' and ot.her items of equipment o It was known that rapid grow h of 

fungi~ and the m ist h~at in the South Pec~fic Area ~ght cause rap1d dec y 

of medic equlpmento Th~ tests showed which medical stores wers k kely to go 

bad 9 and plans were laid to remedy the situation 1f necessaryo Fortuna+ely~ 

with ~he collapse of J~panf there was no further need to mowe m6dioa~ stores 

to tropical climates and the work therefore stands aS3.n item of good l.nsurance o 

There ware lighter sides too o In order to test out mud shoes designed 

by Dro R L Noble~ it was neceseary to tr-uck several loads of mud into the 

fieldQhouse on he M~Gill University campus o There the ob5erver~ wal owed in 

mud to their hearts content u It cost $40 0 00 to have the mud moved outo Later9 

Army officers were to be seen D,9.v1gating merrily on the mud fla+s near New 

Londofi ll Connectic;ut o AoMcDo 8 also was often given the task ot xploring some 

ne suggestion Cl" IVQuestion Box lV inventiono Some ot these were patently 

ws~rew~bal_ IV ideas, other could be seen to have possibilitiesu Tne officer~ 

of A M,Do 8 adop~ed the at~ tude that they shou d always make ever7 effo.t to 

put these ideas to test. 0 Thus,\) a etter- from a Winnipeg engin erp who had 

liv~d the Or1ent~ carried ~ claim that grapefr~t eeeds were a high source 

of q inineo No information cou d be obtained on this point from the literature 

or from the Department of HorticuJI.ture o Owing to the world eCax'city of quinine 

at that time~ it was considered necessary to test the claim o Arrangements were 

therefore made with the Chateau Laurier Hotel in Ottawa to collect all gr~pe= 

fruit seeds over a period f two weeks o This provided several bu~ket5 full 

which were then taken to the Domin~on Analysto The seeds were found to conC
) 

tain no quinine 0 

An invention which it was not thought necessary to submit to field 
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trial was claimed to enable a man to march at a r at e of 18 miles per- hoUl'o 

The device consisted of a seri es of springs in the soles of army boot~o 

These acted l ike a pogo stick and were supposed t o bounc ~he man throug 

t he air in great l eaps o -The invention was entitled ~The Hum~n Jack=RabbitOO o 

Early in 1945 the Chemical Warfare Labor~tory drew to the ~ttention of 

Aol.t,Do 8 a curious ski n reaction to adhesive tape 0 This occurred in. 50 volunt~ere 

who were being ski n tested against chemical warfare m5.terials~ but ~ho l". acted 

even more to t he adhesive used for fixing the t est patches ~n pla~e) Exa~nao 

t ion showed that this adhesive had a grey adhesive mass 8S ~o~~~d to th 

creamy yellow of previous adhesive 0- The new adhesive was traced to Gentr ~ 

Medi cal stores who were able t o give t he number-and dis,position of 'WO" iOUfi 

batches produced under this cont ract o Further detective work ehowed that the 

react ion was due to the inclusion of recl aimed rubber instead of natural or 

synthetic rubber in the formula 0 This change had been made by the BM!nufa~tlJrel" 

as a result of restrictions o~ raw rubber pl aced by t he Rubber cont~O.lero 

A DoGoMoSo circular letter was prepared a.t once giving the necess8.l''Y wal"nin 

to all med~cal establishments in Canada ~ wit h suggestion on how to d al with 

the matter o Negotiations were then -made with t he Rubber Controller who agre d 

to release a supply of r aw rubber to meet the needs for adhesivso Such pre= 

cautionary work was frequently undertaken by the Resel!U"ch Divisiono It a~ 

often not very exciting» but it contributed to the high le~'el of oare prortd d 

by the medical services o 

Dro ToCo Waugh and Capt o Do Ruddick initiat ed an inpolrtant piece of 

work at the Department of PathQlogy ~ Royal Vict ori a Hospita1 9 Mon~~a~lo They 

developed a titration method for the measurement of bl ood Goagulabilityo This 

test won great interest when presented to the American Soc1 ty for Clinical 
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Investigation in Atlantic Cityp May 19440 Another fundamental investigation 

was carried out by Dro Harold Rice in Winnipeg with the Assistance of Capto 

EoT, Fe1dsted o They studied postural adjustments of the vascular system and 

developed new methods with which every investigator in th1s field should 

become fami1iar o 

~AlRQL 

10 Lia~oll wi~h...Q.oMJ!~$? 

Medical contacts between Ottawa and the Canadian Army overseas were 

not good during the first two or three years of the war o It was remarked 

frequently that medical officers both in the field and at Canadian Military 

Headquarters seemed to have grown away from Canadao They had built up new 

interest in Great Britain and showed little interest in medical happenings 

in Canada, in political changes i or in things other than the home and loved 

ones o National Defence Headquarters was looked upon as a necessary evi or 

perhaps ~ even as unnecessaryo An active interchange of officers between 

Canada and Great Britain would have done much to prevent this attitudeo Dur= 

ing the early years of the war p however~ this exchange was difficult due to 

man=power problems and shortages of shipping and aircraft o From 1943 there 

was an increasing interchange of men especially of staff officers i and the bene= 

fits were seen at once o 

Extended visits to the Canadian Army overseas were made at various 

times by several officers from A.M oDoSo These included Cole Hurst Brown ~ 

Lt o Col o DoS. McEachern, Majo AoJ o Cipriani and Lto Col o J oLo Blaisdell o 

Through the co=operation and hospitality of Major=General Robert Lutonp D o M o S o~ 

C.MoHoQoi they were given an opportunity to study medical formations and to 

visit research centres throughout Great Britain o They gained a new understand-
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ing of problems of the Army overseas, and returned to Canada with many new 

ideas o Conversely~ a number of officers returned to Canada from overseas for 

visits o Those with a particular interest in A.MoD oB included the followingg 

Brigadier J o Ma~Farla~e~ (Con~ulting Surgeon)~ Colo ~ilton Ho Brown$ (Director 

of Hygiene, CoMoHoQ, )p Lt , Col a AoLo Chute~ (OoC o No o 1 Canadian Research 

Unit)9 Major EoHo BensleY9 (Nutritional Advisor 9 Canadian Army Overseas) and 
. . 

As a result of these visits$ ideas were exchanged and much closer co=operation 

existed thereafter between the Research Division at National Defence Headquarters 

In 1944 a mechanism was set up to get medical reports back from overseas 

for the three services o This was organized by Canadian Medical Intelligence 

Divisiono Major MoMo MacFarlane was placedin charge of the office at DoMoSo9 

CoMoHoQo Reports and documents were photostated in London and the films were 

flown across the Atlantic o The films were then enlarged and printed in the 

office of CoM oI oDo in ottawa~ which was organized by the RoCoNo and manned by 

an RoCoN o medical officer and navy personnel o The reports were then distributed 

to the Medical Directors of the three serviceso Much valuable material was 

received from this sourqe but there uas never the same intimate interchange 

of information as obtained with the United States o 

Perhaps the closest contact of AoM.DoB was with the nutrition group 

at C.MoHoQo who worked under the direction of Majo EoHo Bensleyo Maj o Bensley 

did an excellent job of getting proper standards of messing implemented in 

the Canadian Army overseas o With the assistance of Maj o JoAoFo Stephenson 

he was responsible for introducing the programme of high protein milk=shakes 

into the overseas hospitals o He was also p along with Majo RoPo Roward, able 

to carry out a number of field trials and other investigations o In all~ seven 
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reports on nutritional subjects from the group at C.MoHoQo were published 

in the Proceedings of the Army Committee o 

This excellent mobile research laboratory was conceived ana. organized 

at CoM.HoQ through the efforts of Brigadier J o MacFarlane o From the time 

it first began rolling in Great Britain ~ through its field work in Italy, and 

until the time it was moved to Western Europe near the end of the war~ there 

was the closest co-operation ~etween this unit and the Research Division at 

National D fence Headquarters o The Proceedings of the Army Committee and other 

relevant reports were sent to the unit as speedily as possible upon their 

publication 0 Requests from the Unit for special information~ for books9 or 

for ,special apparatus or chemicals i were made to A.M oDoS by cable or airmailo 

When material was assembled it was flown to the Unit by bomber mail o Thus p 

through the Associate Committee on Army Medical Research~ it was possible to 

supply the Unit quickly with eq lipment not ordinarily available through Army 

' channelso In this way, a valuable moving picture camera was provided~ and 

colour film was sent over at intervalso Apparatus~ such as photo=electric 

colourimeters~ special glass equipment ~ rare chemicals, Rh factor blood 

testing sera and other items were sent overo Conversely~ the Unit~ through 

its able Commanding Officer~ Lt ~ Col o AoLo Chute, sent reports of its act~vities 

to A. MoDoS in Ottawa~ as well as to the DoM oS o~ C.M.HoQo The Associate Committee 

on Army Medical Research had the privilege of publishing the reports of the 

Unit in its Proceedingso This permitted the work of the Unit to reach a large 

lUdinfluential audience without delayo The reports were particularly appreciated 

in the United States o By the autumn ot 1945~ 36 reports on such subjects as 

Blood Preservation, Treatment of Shock i Infections in War Wounds~ etco, had 
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appeared and many more were to come o The relationship between the Unit, the 

Army Committee and A.M.D o8 was an ideal one and contributed much to all concernedo 

30 RoCoAoM&o Lia!so~".Qffice9 WashlMt.Q1l 

Soon after the Research Division came into existence it was realized 

that plans would have to be laid for closer liaison with the United States and 

Great Britain on medical matters o At the time there was some contact with 

activities in Great Britainj through the Director of Medical Services, C.MoHoQo 

In Washington~ however~ there was no Medical Representative and Medical Liaison 

was carried out by non~professional officers of the Canadian Joint Staff Missiono 

This work was shouldered w11lingly~ but it was obvious that a more professional 

and scientific contact was necessaryo A submission was therefore made by AoMoD.8 

for the setting up of a Liaison Office for medical activities in Washingtono 

A distinguished Canadian Scientist, Dro J~B. Collip, was chosen to 

head this missiono With the rank of Lieutenant Colonel and later Colonel, he 

undertook to organize and supervise the officeo Under the Army arrangement 

for part time employment (GoO. 139)p he made periodic visits to Washington 9 

and in the intervening time carried out his onerous duties as Chairman of the 

Associate Committee on Medical Research of the National Research Counci19 

Canada 0 As full time Liaison Officer in Washington, Major AoH. Neufeld was 

chosen~ and this proved to be a most happy selectiono He arrived in Washington 

on the 28th October, 19439 on Command. A place was later made for him on the 

establishment of the Canadian Army Staff, Washington, and he was posted to it 

on 24th January 19440 The Canadian Army Staff, and Washington Branch of the 

Department of Munitions and Supplies, were most help!'ul in establishing an 

officeo The Canadian Joint Staff Commission Building, at 2222 nsn Street 9 

N.Wo, was fully occupiedo The Department of Munitions and Supply at 1205 15th 
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Street, NoW09 however, kindly made office space available and supplied the necess= 

ary office equipment and the services of a secretaryo Through Colo Collip 9s 

wide contacts and his supervision, and through the energy and personality or 

Maj o Neufeld, the office soon became a model of medical "facilitation"o 

Documents and reports from a host of American agencies, both civilian and 

service, were soon pouring into Ottawa o Numerous requests were made from Ottawa 

for specific informationo This was obtained at once from the responsible 

American authority in Washington, and the answer sent by teletypeo Samples of 

medical equipment, drugs, field medical panniers, stretchers, jungle equipment , 

etc o, were forwarded to Ottawao Soon all other branches of the Medical Directorc 

ate were using the Liaison Office for their needs o 

The RoCoAoMoCo Liaison letters were unique o These were detailed and 

interesting documents, covering subjects which Maj o Neufeld saw to be of coming 

importance 0 Information was assembled from all sides and written up in well 

digested lettero 

Major Neufeld saw early that one of the most important bases for 

successful liaison work lay in reciprocityo He early begged for reports of 

Canadian activities and it was not long before reports from th~ Army Committee 

and other NoRoCo Committees were flowing to him in good volume o He pointed 

out that it did not matter how much material was exchanged with others but 

that success lay in the goodwill and feeling of reciprocity engendered by any 

exchange of material o Majo Neufeld was so successful that on 25th August, 1944, 

at the invitation of the Surgeon General , UoS. Army, the RoCoAoM.C o Liaison 

Office was moved to the building occupied by the Surgeon General at 1818 "H" 

Street , NoWo Maj o Neufeld and his staff remained there working side by side 

with the Surgeon Generalis staff until the end of the waro 



The establishment of successful liaison with the various UoSo agencies 9 

service as well as civ11ian~ was due to the whole=hearted co~operation of our 

American neighbors~ In this brief review it is not possible to list all agencieso 

It may be appropriate 9 however9 to name those that were largely responsible 

for the close and friendly relations o No attempt will be made to list individualso 

War Departmen~ 

Office of the Surgeon General~ including Epidemiological Ebard~ Typhus 

Commission~ and Army Medical Installations in Zlo 

The ground Surgeon, Army Gronnd Forces o 
The Air Surgeon p Army Air Forces o 
Commonwealth Section~ Military Intelligence Serviceo 
Special Servi~e Division 9 !SFo 
Personal Affairs Division~ ASF o 

Blreau of Medicine & Surgery, including Navy & Marine Corps Medical 

Installations in Zlo 

United States Public Health ServtR~ 

National Institute of Healtho 
Cancer Research Institute o 

National, Re~e~ch Councu. 

Division of Medical Scienceso 
Committee on Medical Research (CMR)o 
Medical Directorate 9 Selective Service Systemo 
Medical Directorate, Veterans U Administrationo 
Bureau of Standards o 
Liaison Officers, British~ Australian~ South African, etc o9 

At the w~rus end the RoCoAoMoC o Liaison Office had prepared and sub= 

mitted to DoGcMoSo and other interested Directorates and Organizations in 

Canada 9 148 RoC,A~r~LCo Li ison Letters (Washington) 39 RoCoA.,MoC o Film Reports 

(Washington) and 12 Special RoCoAoMoCo Reportse In additionp all issues of 

pertinent UoSo publications were submitted to DoGoMoSo Some of these follows 
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(1) UoS o Army Medical Department Bulletinso 
(2) Medical Bulletin~ Orfice of the Chief Surgeon j ete o 
(3) Technical Bulletins Medical o 
(4) Reports, Armoured Medical Research Laboratoryo 
(5) Weekly Health Reports, UoS Army 0 

(6) Monthly Status Reports , SGO o 
(7) Essential Technical Medi cal Data j OVerseas Theatres o 
(8) U.S o Army MoDo Specifications o 
(9) Medical Reports on Morale and Psychiatryo 

(10) Minutes, M Do Technical Committee o 
(11) Annual -Reports, UoS. Army Epidemiol ogical B6ardo 
(12) Reports on Captured Enemy Medical Equipment o 
(13) Reconditioning News Lettero 
(14) Burned News Lettero 
(15) UoS o Naval Medical BIlletino 
(16) Hospital Corps Quarterlyo 
(17) Reports, Naval Medical Research Instituteo 
(18) Reports, Medical Field Research Laboratoryo 
(19) Reports, School of Aviation Medicine o 
(20) Air SurgeonOs Bulletinso 
(21) AAF Information Lettero 
(22) AAF Rheumatic Fever Control Programme News Letter o 
(23) ASF Monthly Progress Reports "Healtht'lo 
(24) ASF 'Monthly Progress Reports "Information & Education" o 
(25) Reprints, Josiah Macyp Jro Foundationo -
(26) Digest of Neurology and Psychiatryj Institute of Livingo 
(27) Reports, Army=Navy~OSRD VisIon CoIDm1ttee o 
(28) Reports~ OSRD Insect Control Committee o 
(29) Annual Reports from various UoS o Service and Civilian Organizations~ 

The Liaison Office served D.GoMuSo and numerous other Canadian organiz= 

ations and individuals in special ways when asked to do sO o All requests were 

given prompt attentiono In answer to a written question about liaison work 

Majo Neufeld wrote the rollowing~ "A great many factors are involved in the 

establishment of successful liaisono Insofar as the Washington Office is con= 

cerned it was found that freedom of action on the part of the liaison orficer~ 

personal contacts and reciprocity in large part determined success o 

"To have freedom of action the liaison officer must have the full 

confidence of all his superiorso Administrative detail must be reduced to the 

absolute minuffiuffi o 

"It has been my experience that no amount of reading can accomplish 
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as much as personal contacto It is essential to know all organizational de= 

tails of the Agencies with whom liaison ~s to be establishedo Knowing this 9 

one can readily identify key personnel and every effort must then be made 

to gain their confidenceo 

friendly and co=operativeo 

Without exception, in my experience~ they were most 

In Washington we found the meetings and conferences 

sponsored by the Divisicn of Medical Sciences of the National Research Council 

most useful for establishing personal contact with service and civilian people p 

all top men in their fields o 

"Reciprocity in liaison is quite as essential as in any other field o 

Liaison is a give and take propositiono Therefore a liaison officer must be 

thoroughly familiar with the home producto It is interesting to note that 

throughout my stay our office was looked upon by UoSo Agencies a~ representing 

all the Medical Services of Canada rather than the Canadian Armyo The import= 

ance of frequent visits to Canada can not be over=emphasizedo 

"Throughout my stay in Washington and particularly since the end of 

the war
9 

various UoSo Organizations and individuals have expressed keen in= 

terest in post war scientific co=operation with Canadao This would be achieved, 

possibly~ using channels developed during the waro Canada has much to gain 

through such co~operationo It is recommended strongly that the maintenance 

of a permanent Liaison Establishment be given serious considerationo This 

could serve not only the Department of National Defence, but also the Department 

of Veterans U Affairs, the Department of Health and Welfare, the Medical Conmdttees 

of the NoRoC o (Canada) and others that might show interesto" Such post=war 

plans are still a matter for discussion and debate o 

,POS T~WAR=MEDICAL RESEARClL 

Many wartime committees of the NoRoC o were folding up by the end of 
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19450 The Army Committee continued to function, however, at the request of 

President CoJ o Mackenzie, who felt that this agency should remain active 

until Post~War plans for Army Research were more clearly drawn o The activities 

of A.MoDoS and the Committee were, nevertheless, gradually curtailed and the 

staff greatly reduced o I.n the . fall of 1945 Lt. Cola R.M. Kark, recently re

turned from Burma, replaced Lt. CoL D.S. McEachern as DoA.D.MoSo of A.MoD oSo 

The latter returned to teaching duties at McGill Universityo Capto E.O. Hughes 

also went to a teaching post and was replaced as executive officer by Capto D.Mo 

Bello Col o Wo Hurst Brown continued to lead the division and to preside over 

the Committeeo This officer, in addition to organizing activities from the 

beginning, gave dynamic leadership throughout the war to A.MoDoS and the Army 

Committee 0 

Colo Brown left fullQtime service in March 19460 He had arranged for 

Majo Jack Cra ford p a Veteran of Hong~Kong, to take his place as Director of 

the Research and Development Division of DoG.MoSo The stage was left to this 

fine Officer with confidence that he would fill it well in the difficult days 

ahead 0 

Two of the greatest lessons arising from the work of AoM.D~S and 

the Army Committee~ deserve especial emphasiso 

Firstg~ Close connection with the National Research Council was invaluable in 

a Myriad Wayso 

Second;~ The Chairman of the Committee and his Deputy were Army Officers and 

could thus make every effort to drive=through and implement the recommendations 

of the Committee o 

Many activities described above resulted from the acute pressure of 
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MAKE~UP OF COMMITTEE - ASSOCIATE COMMITTEE 

14 December ~ 1942 

ON ARMY MEDICAL RESEARCH 

= Dro Wo Hurst Brown~ Director of Research p Chairman 
DoD"G,JLS 0" Brigadier J oC o Meakins 9 excoofficio 
Director of Preventive Medicine " " 
Psychiatrist n " 
Liliison Officer with Chemical Warfare" " 
Dr ~ WuHo Cook 
Dr 0 Duncan Graham 
Dro J oBo Collip 
Acting President p C?J o Mackenzie 
Secretary-Treasurer p NoR"Co 
Dr v Hebbel Hof! 

It 

" 

7 Septemberp 1943 = L 0 Colo J oD M, Griffin 
MaJor N.E. McKinnon 

7 December p 19 3 = The Deputyv AoMoD" 8 ~ Dro DoSo McEachern . 
= Representing Sub~comm1ttee on Surgery (Dr v Wo Penfield) 
~ Dro W,Vu Coneo 

January~ 1944 

March ,\i 1944 

July~ 1944 

10 Mayp 19 5 

26 Junep 1945 

= The Scientific Adviser to the Directorate of Operational 
Research p Army (Dro DoCo Rose) 

~ Major Neil McKinnon resigned and 
Major W,J " Wood became a member of the Committe 0 

= Brigo WoPo Warner replace:l Irigo Meakins as D.DoGoM~So 
Brigo J oC, Meakins made a member in his own righto 

"" Dro Rose resignedo 

Membership ~ of 1 December ~ l242 

Colo W. Hurst BroWTI 9 Chairman 0 

Brigo GoRoDo Farmer~ DoD"G.M.S o 
Director of Preventive Medicine (Cola D.L. McLean~ AoM.Do 5) 
Consultant in Research (Lt o Cola DoS. McEachern) 
Consultant in Psychiatry (Cola J oDoMo Griffin) . 
Liaison Officer with Chemical Warfare (Lt o Colo J.Lo Blaisdell) 
Director of Hygiene and Sanitary Engineering (Lto Col e W.Jo Wood) 
Representative Sub=commit ee on Surgery (Dro Wo Penfield) 
Dro J oBo Collip 
Dro WoVo Cone 
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Dro'WoRo Cook 
Cola Duncan Graham 
Dro Hebbel Hoff 
Dean J oCo Meakins 
President» l oRoC o 

20 

SeG o Treasurer p NoRoCo ' 

Mro SoJa Cook p Executive Secretary 
Capto EoOo' Eughes 9 Honorary'Secretary 
(no one named to succeed Dro Rose as Scientific Adviser to the Directorate of 
Operational Research)o 

22 Decembe p 1945 = Dr ~ DoSo McEachern a memoer in'his own righC o 
= Lto Colo Ro~o Kark replaces Dro DoS o McEachern as Consultant 

in Researcho 
= Directorate of Hygiene and Sanitary Engineering non=existent ' 

and is now encompassed by Directorate of 'Preventive Medicine o 
- Capto D .M~ Bel1 replaces Capto EoOo Hughes as Honorary 

Secretaryo 
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Dro Gurds Fraser 

Mro Halls AoGo 

Dxo Hare~ Ronald 

Dro Hunter~ George 
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ARMY l'vlEDICAL PROJECTS 
~~~.,..,. ............. 

Investigation of Night Visiono 

Investi gation of Effort Syndrome o 

Development of Suitable Methods of Prepar1ng Sprouted Cereals 
and Legumes to Suppl y Balanced Nutritional Supplements in 
Bulk to Troops Stationed in Isolated Areas and to Civilian 
Populations for use in time of Famine o 

Evacuation of Wounded from the Battlefieldo 

Survey of Streptococcus Research at Camp Ebrden o 

Investigation of Atypical Respiratory Tract Infectionso - -
Nutritional Survey.5of Groups of Canadian Soldiers o 

Investigation of Medical Aspects of Air Ambulance Transportationo 

Studies on Barbiturates in Relation to Motion Sickness and Gastric 
Physiology" 

Research in Fumigants ~ Insect Repellents and other Insecticides o 
Plague Survey 0 

Development of an Individual Water Purifiero 
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