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1. The declaration of Har in 1939 found
the Canadian Arny witl10ut the establisa.ents or organi­
zation necessaI7 to carr:' out scientific research or
teclmical develo );.lent. This is readily understandable
since u} to this· til e, 'iith a few exce)tions*, Canadian
cormt:aents had not ~/a:rranted any inde:>endent \lOrk
alon: such lines, and the policy had been to de)end on
Bri tain, not only lor the Cievelo)I.lent of \iarlil:e stores,
but larsely for their )ror'.uction as HelL :i:'he ~;ar

changed ~~is and Canada becaue a contributing ]artner
to the Allied pool of knowledge in Jar technology.

2. Develo::?ment reQuire.uents r.:a. terialized
faster than did the organizations to cope ,:i th theI.l.
The Battle of Britain was largely res)onsible for
this. British scientists \lere too busily engaged in
dealing \/i th iDilediate 'Gechnical ..?roble....s to devote
much wan)ower to studying the longer ter~ probl&.s.
Furtheruore, it was desirable to decentralize some
develo)Llent ',jork fro~ Britain on account ot the vulnera­
bility to air attack. It \'las natural, too, that an
increase in develo)ilent activities should )arallel
the increase in )roduction which was ta~dIlb place.
As develo~)f.lent problells originated they \/ere allotted
to whatever organization 'lias considered best equij?]ed
to deal iii th ther., ',Ihether industrial, universi ties
or Governoent departments. In sone fields coordinatinG
coELlittees i'lere formed to sUvervise research in their
own ;;:articular s:.?heres. ',/here no organized bodies
e:~isted to investie:;ate certain types of )ro~ects these
i'/ere forLled, as the need arose, wherever ]ossible
about an e}~sting nucleus of qualified personnel. A
n~lber of research organizations undertoo~ probless
inde~end3ntly on their o~,~ initiative. As a result
of this soseilhat haphazard grov:th of research a!1d
develo::.=>, :ont 3rou;;>S a certain 8.llQunt of confusion
develoyed along \/i th it.

The nucber of technical grou:.?s and
co:.liilittees ',las increased Hith the increased
.:;>roduction of i;ea.Jons, and as a result there
\las divid.ed res:)Qnsibility, lac~c of cohesion
and poor liaison between groups and coriliUttees
(1) •

•

• *The exce;;>tions ',Iere in the
ballistics and cheIlical warfare.
~~ientists at,~ar, Toronto, 1~50.

:.lields of radio,
See 'i. .3:g.;les ton,
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Once suc. cOfultsion e:-iste' it .as SOd t~, ~ eiO.C it
could bo elL~:1B.ted. ,6 lat;:. as ova Je., 1,.1.2, no
less tha:' lour a ,ncies 111 utta J. 10:1." ~:ere in,'::_ 3!:.le.,tly
';or'L_~ 1.1 one specific ...'iel" 0.:' rese:.rch (2).

3. '.Tit' i 1 'Glie.. ,. uch 0-;: ~h3 c1evzlo. ~n"

a:lcl J.eseaJ.--c.. orl~ b3ca.8 CO.1C ._i:;J.ate 1 ':'.1. tha b u.::C .. 0 ......
the. aster General 0: t:16 01" ,ance, ,hicll, 1:1 .,cac€;
tL,e, had keld a no,ina.. res~on3ibility :01' esearch
(:> ). In t>is b:ranch 0'7 vario ~s roc ess o 5 tec:'n1cal
G.lrec ~orat6s :;a'Te J..J.se" to d3velo:l, .ent direc'GoTat"s.
The ')re-Vlar ;)irec"tor .te 0;: i ec:,fu'lization and.,rt .. lle~-­
s;.:>li t into the Direc ~ora~c 0';: i'3chn-,-cal :1;;searc' ane'
the 9irec~orate ol OrQnar-ce >ervices (. echan~z~tio~).
The ')irectora~e of Technical ;)3velo), .ent in turn save
rise to the Directorate of Che, ical- Jarl'are and 3...o.:e
(D.C. I.S.), tha ')irectorate of .J'tiller:' ane!. the
Directorate ot Develov, '.ent 0';: "e~icles and SL.all ••r.s
(D. 'I. S.A. ), all ot ~Ihlch vlere develo:;x...311t Ci.irectorates.

A Jirectorate of Electrical and Co~unications ~ev610p~ent

oriGinated in the :Jirector,.te of ':.ignals of the General
Star:.:' 3ranch. but eventuall:' ca.le lmder i_. G. O. control.
A Jirectorate of ~noine3r.n: Jevclo)~ent (D.Z.D.)
C8.lle :cnto 0eing in the •• i .• G. 'so Branch where it
renained throughout the war. i..edical services beinG
under control of the A.G. 'so 3ranc:1, .1edical research
like'."!ise ca:.le under the sa-.e control. later there ';Jere
:.Lor,_ed a Directorate of O'.)erational :Jesearch in the
General Staff Branch and a Jirectorate of Inter-Service
Researc:. and Develo )Lent in the , .• G. O. Branch. In
addition to develo)~ent orGanizations wit~in the Ar;lY,
research and develo)lD.ent on behalf of the ....r:.,y ',:as
carried out, to uention a teo,:, in the De)arti.~ent of
i.uni tions and ::'u,)ly by the Ar~ Fongineerin,; DesiGn
Branch, 3i8nals Production 3ranc" and; ilitary
rech~ical ~Qv~sers Staf;:; 0Y the I:l.s)ection Board 0:
the ;nited .;],ngdo-, in Canada in i"t;s .•rtillery Provin:;
3stablish...;,ent; and b~' the National .'{esearch Council
in radar and radio es)ecially. It '::ill be rzadily
reC02;.llized that by the eLle all these orgfu'lizations
'.Iere in o)eration the )roble:, 0;: coord.inatinr, research
and develo)..ent;as ~.lite acute.

4. In certain s)ecitic i'ields _.eans of
coordination Vlere establisheo relatively early d~rinB

t:1e wai'. '" notable lacl~ ::is in the field of ar_:a;...ant
develo)lu6nt. To re.ledy tbis, at Gsneral "c,'au)lton's
instigation, the Ar~ rechnical Develo~~ent Board
(A.T.D.B.) ',las set U) in l.arch 1942 to ";.:>rOi ote research,
desicn, e::)eri. 'ent and dev310):tent in connecticn ni th
all r.:atters and thin,3s ';:tereuitb. the. aster General
ot the Ordna.lce is nO\1 c:1ar::;CQ" (4). IIO\lever, t,10se
fislds inmich stan~in~ BoarLs and Cormuttees already
\lere func t_ oninG (e. 3. Chel::ical ,ar:.:'are and ~ adar )
were e::cluc.ed fro._ its purvie'" (5). In addition
A. r.D.D. las :.ot nor_all:, interested in the o::)loratory
)hases oJ: an ... nvesti:ation (6). ./urther, _o:.:e, althou;;h
'Ghe _oar, J.S res)onsible ot:.er lis: :or coor" iila~in:;

~_ll ar,:,y develo)...ent )rojGc~s a'lc, :as res)onsible i'or
allot. ent ot :.:ounds :l01 t',.is ,;,lur.ose. on occasion th~
Board Secretariat disclai. Q fin~ncial reS)O~SiDility

J:or e::..... cndi tutes inc llrrcd in bra:1ches other 'chan the
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.L • G. o. on cl1e basis 0:"" t.he .. .oJ." ~iil or 'ti .. e ... r i v:t
::lounc H aUG .ority (4).

5. 1'; es:; various li .:. tations circL sc:: Jee'
t. e o)erations oJ: the Joar" El. SO_16ti..SS l.ela rat"cr
thJ.l1 e:: ,edition resultec.... ':.1':.. its e::ister.ce )redate 1

,;b.at 0::' t~.ose or:;ailizations uhose :or;;: it ·.'~s' GO
cor~elate, its ef.ectiveness i ht have be3n cons'~er­

a bl:' grea Ger.

6. 'I'h:; c:ist.1nc e Dct· :een 'des i-ner; a:-,eJ.
"user' ',Ii(;!. .:. ts conse '~snt "el3.~' in co . t.:..e cu.';;ion an
Hai son L,-,osed dill ic Ulti6S , 'hich tjOl...')l ti:e
3raduall.' dec:..easer", re, a~ned to sOJ...e e::tent l:ntil t~,e

ene ot ::l:uro.,.>ew hostilities. It at~~ .entoc~, too, those,
un~ortunate~r rataer frequent, isunQerstanQin~s .:ich
are ')rone to arise when e:::.ch :.:'ails to a ;)recic-.tG the
:prob~"o. ..s anC'. lL...i tations ..'orcee: ";)1 circi0.stances on
t1",e other. ,an" ste')s vlere ta;.en to o'lerco ,6 the
resulting c'.Eficulties. The aiL \'las to reduce the
channel of co::munication on technical tatters to (1

:.ini·,UL. j:'nc e the dev310·,~:.ents in the tactic:ll
situation tended to e::"i:;c;;nd- ant co 'Jlicate tIle channe2.s
of co,.;unica"i:;ion the eallier r.easures tal:en to insure
ade(luacc technical liaison beca '.e les:3 eflecthr-, and
so \;ere 0 ... necessity suo'ected to re'lision. The
establish..lent of a Directorate ol ':>ta.::' :>uties ('e.::.:'ons),
(:>. J.:J. ( :)), at Canadian :.iHtary :,eadquarters, 1,o1"..c.on,
:provided a clearinc house in the United ~~l1~QOU for the
trans. ission of technical ini'or.ation bet~leen the
Dni t2C in, (0: anl i.:ational D3..'(,::C6 ::ead:;uarters,
Otta\;a. C-a.s st.ll occuI'recl. in technical L'i..'oI',:a-
tio:1 rec ei·....ec~ fro.. reseC.rc .. a:ld c~evelo ;.:ent
establisl1. ~onts of the "United .,J.::l.;dO!l. -.i:'o eL" .inate
these Ga~s a technical liaiSon rou) of 57 technical
offic ers Has establisf.ed. ~!;1del D."3. D. ( ,) at Canadian
: ilitary .ead_:.l.arters in ~anuar-y, ~S44. (7). ; a..bers
ot t."ilis sta:..~l were a ttac: ed to research ol'3anizations
in the linitee. ~;:ingQo.. ',;here ther uere enableC: to
secure essential technical inf'ol':.:a.tion at first hand.
3~~.,erience in It:ll;r ~e onstrace,~ the exists:1CC 0';: an
excessive e:elay in tile tr Uls_...ission 0::' user criticis.•
of tesi~n detail back to (3velo_L,ent a3encies. It
Vias iLl)ortant to ovel'COlle this before tl~e i:.wasion.
CO::lse_uently, in :.ay 1944, a Canadian ~'-;ction !ea)ons
"'echnical Stall and an .J',;oureG. J'ightinG le;licle
1'echaical Sta::'f 'NeI'e authorizel'. (3), to \lork
res)ectivel: at 21 Ar:;y f"1.rou) and HeadCluarte:.s /irst
Canadian _.rJJ;:'. Tbe two technical staffs alon.: 'it11 an
O]erational l1esearch Tea..: , for vlhich ]roYision had oeen
i,at.e ia :.arch 1944 (9), \Iere c ~"lbined to for:: ::0. 1
Canacl.i::.n ..7ield .,esearch .3ection (10). This unit
arriver, on the continent jus t )rior to '1';:' Da:r.

7. In ordel' to )erl'or, the nec 6S sar~'

e~nerL.ental 'ork certain resear'ch establis:.l. :mts
~:ere constituta~ under tL3 &~ inistr~tivc C'irec~ion
of the var,.ous tech:1.cal e.irectorat<;s )reviously
...entioned. In AUGust 1541 the ";::)erL.:.e:1Gal ,Station
at Ju:.'fi31d '.Ias ,estaolishe( to car:;:':i out lo.rC6 scale
1:1elc1 investigations in chEWical ,:arf'are (il); it "as
jointl~' o]e1'3. ted "';:,.l t' e DCjarti ent of 1 a tional )efence
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and t e .Jr~tish <.inistr" oJ: .>u _1:. .t the Sal." t1.'e
the ..esearch "';stablish. e:l t (Gh",.ic al larJ:are) :as
coastituted at Ot"Ga a to co.::1' 0::. researcJ::. :::i :.a~·ily

into tile de:::'<Jnsive aSJOcts 0 ... 'c:.6",ic::41 .la1'fo.... e (11).
rha establish. .ent (la.ter desi Ilated C~e•.ical iar~'are
ubo"-atories) aSSIlJ...",G resoilsibiLtJ ::.'0"1: the
)1'o,3ra _ ~e of Chei.1ic.ll ':arl'are rese:1rch )reviously
insti tutec. '0:- t' e iational .1esearc:l Co nciL These
t~o organizations cale under the aQ.inistrative
r'irection of D.G • .l.S. as C:id also the Jar Disease
Control tation establisileC: in )ecs.~er 1~42 (12) to
carrJ on research into c" e:er 8ive ""easures a :,aiast
biolo~ical warfare.

8. In ar.:.a...ent research a :-:ClL.1b3r of se':Jarate
Grou)s e7.isted which were ult.L:E'.t;;l:' incor)orated. Into
the CanaQian ..1':J.a:lent .i.esearch am1 Jevelo J, .ent
Zstablishnent (1). .i"ne srou)s involved \lere a ballistics
Grou) of the Ins)ection Board, ~~)losives Pilot ~lant

:.i.nanced by the Je·)art..:ent of :;'ational Je1'ence and
constructed by the-Na.tional lesearch COl~il, and a
desiGn Grou;? of' )ersoU:cel dra';::l1 troll several sources.
1'0 carr: out the necGssary e::)eriuental :01'1: re.~uired

by D.:.z.D. ttere \las set ull in Otta\la in Octo'o3r 1942
an ~per~ental Jstaalis~_ont, R.C.3. (13).

9. Jor co~unications research the Canacian
Signals ~esearoh and ')evelopr~ent EstablishLlent (C.3,:.1.D.~.),
originally designated the Ca.ladian Sicnals Z::::?erL.ental
3:stablislL;lent, ':Ias autb.orized (14).

10. '.lith the lar...,e vollW.e o~· vsh.icle
production in Canada a ~rovin~ Grounc Detac;~ent,

£l.C .O.C. (15), later r3nai"led the Vehicle ?roving
Establishnent, l;,D.H.!,. (16), '.las 1'orLled yrLJ8.rily for
the ::?ur}ose of carrying out acce)tance tests Oil ne~

vehicles and accessories. r. l_.:ited a.r~ount of success-
ful develo)J.:ent \lor1~ ·.Ias carried out by this esta'olishLlent.

11. 'lbe ;ollmlin~ sections dGscribe so~e 01'
the specific G.evelo)lient 'Iork carried out 'lrJ or for
the anlY during the war.

12. 11'0..... the date of its ince)tion to the
end ot the ',Iar the .'i.r~ l'echnical De\'"el0.9..snt Board
l'ecorded uly.;ards of 450 pro jects, ex:cI.usi va of research
~Clroble.·.:s relating to radar, che ical ',;arfare, operational
research, lledical'aiID overseas work. ~or did it
include e~ploratory research (see ref.6). ?rojects
investiGated in these other :ields brouGht the total to
so.lewhere in the nei';bJ:buIhoocJ. or <:000, and above this
there were those assessi..ent )ro:;ra·_.es of such
establishLlents as the Vehic Ie proving i!Jstablis!l...ent
which carried out over 500 ser'ricej:>ili t~r triz.ls on
various ite.oS or vehicles clevclo )J.;:ent. f the .:...r.D.B.
projects ..sntioned above, 126 I;ere ca;.:celled ::.'01' various
reasons; 208 were co .:;>leted, or .;hich 35 went on to
the production sta:;e and 1 ;ere produc ed ~or servic e use •

13. It is obviously ill:ossi'ole in the
s)ace available in an outline sketch such as the



.uter a ..onth of conti::lUous oo-.rin:; our
Se::tons aLe beginnin.:; to shO'; sli:;ht signs
of ',Iear a: d tear. :rhe~r ha7e shoo III U)
s)lendidly in a ca1l)aisn very tou~~ on ar_our
and everyone ha1 been deligbfully sur_rised
(25 ) •

17. rhe 8th ",'i.:;ld -"lei .ont had. reluc tantly
turneC in t:leir Priests (3 •.-. 105-1:.;:].) on leavin.:,
Italy in 'eJruary ot 1945 (26) and \/ere issued ni th
Se:::tons on arrival in .·or'Gh;;es G ::uro:)e. .J'irs t ::iring
':ound "everyone is nell _leased';i th the :,uns' (27).
l'he 19th e::changad Priests for Je::tons in 1-l.U3ust
1944 (28). and :ired the ne.: .:;uns tor the i'irst time
on 9 ~ep 29); 'tha. ir O.P. re:?orter~ th.::.t all guns

ere shootin., G03ether". The Ciary antry ..:'or 20 Sep

~o oj.' th i)a1'e:l:' touch the ;.i' -
ev 10.1.. ents ca.r': ..d o.t in Ghe yea s
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oJl'ese t on to
1 ts oj. t ..
1~)$' vO 9<:).

16. A...ong the users O:L 3e:::tons \':ere the nth
an{i 23rc'. 3ield :te.;i ..ants (3.r.) R.C.A., and the 19th

rJ::l .lield .'{e.;~::;nt (S.P.) .• C••~; in Gho attack on
.•I . .ne.. on the 13th O:L .pril, 15'45, the 8th lield
.1eGL,ent fired 19, ·A7 rounds 1'1'08 these Gll11S, or over
810 rounds )er ~~ dLring a t:enty-:oUI hour )eriod
(23). J.~e 3~S 0_ the 19th :Lired nearly a ~uarter

0; a .lllion rounG.s bet· :een 1 ~ 0e) 44, anc1 'r;;; clay, bein3
in action on one occas.;.on _or 33 da~'s (O]erations
"V~;U~ "L::; and "3r.c:>Gi':BU3?~.• ') '.:2icL account3d lor over
67,000 rounds (24). ~ne (iarist o~ t e 23rd Field
rtecL:ent ',Irate on 2 Se) 44:

14. 1'he J~::ton ,;:\3 'asiunet to s<:.tis..:'y a
re ire ent for a sel -) o')ellec1 artiller" u:lit ·.:hich... .. "" ..
,Ioul • va s '·~J.'icie:nt .0bil1t' _'or use \lith an aT..oured
division. . e. ire.,ent s)6ci:Lic3.tions ;;ere era m .)
in . arch 1942 under tho irection 0:1.' t .•c Director of

ec. ical • esearch (17), un t ..e .J'." :::''n,sinee_'in.::;
Des.~ rar..ch oj. the :De ar~~.e:n·~ O:L iuni tions and
Junl-' \/ere •.ade .es "0:15ibl.3 .:01' the '11'0 ect (10).

""" - ilot ...0 :.el under. 'ent tri :lls a t I'eta\;a~la in Tune
oi:- the sa...•e year (19). Ia~sr trials, carried Ol~t in
Zn .land, resulte in the ado)tion 0: tee e:ui)~ent

.' both J:l1'itish and C=aG.idll a:C.lies (20). Over 2000
of these Guns were .ro,ucer] :Lor service use (21) (22).

15. rh5 unit consists essentiall: 0; a 25-
)1' ielC. Gun •.0l:Il'Gecl on J. tar.l: chassis o~' t;l'; .18.. or
Sher. n II t~Ptl. ~he GUn is ca)able of 150 elevation,
90 de)ression; and 250 lefG, anL 150 right traverse
(21)(22), an' carries acre'; ot 6. It is ca)a'ule of
25 ..• :;J.h. anc. has a radius oj. action of 125 to 145
:Jiles.
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44, cont ~s a not 0_ co )laiilt as \/ell as 0 ~i e:-

~ho .>atter...os a~e a:: Jerienci:l'" quite
a"uit 0: troubl lith the:r a.rs. Idler
\meels' be rinzs are burnin3 out. One or
t 10 recu)erator systo. s hav caused traublo.
Ca)tain .;'3lson, ,.1 th i;he 22nd AI', lOured
Re"iLent ~ e••ortG'" ,I:eo)le I 8,;' ,,.i th say
"splendid shoot!. by :I'OU this att~rnoon,

one 88 l.::;u :010C :GU out" I.

"ubse uont evidence indicates t:1 t the dL'ficulties
. entio ad ',Iere recti ... ied shortly a,ner:'ards •

.40-.:Ii! ~~.: _t_~~ J.IJ.n~.t.e..:~e.d. A9Jg.E..s__Gun)

18. !'his develo ..ent '''as underta1:cn to
ree'.uce the \'/ei 't 0-:: t. e ll~;ht anti-aircral't .:;un i".
order to L )rove its cross count!"'! )er:.:'or.J8.r.ce, to
en ble it to be tOHed jy a jee), to •..a::e it ..ore
easily air ')ortable and to .Jer, it its use in ,ungle
larrara (30). "ith thi s in •.inC, Canadian J ill tary

:ead '..larters su~gested, vlith ,iar O:.:'f ce conc'rrence,
that Caud"a develo) a ll_ht ilei~.t _~lat:::'or....: :01' tte
lea~ on (31) (32). ~')rel:'r'inar;,· ; esign uas Q:A.'awn u)
in t e fec "nico.l Liaison Grou) (C.; .::. t. ) ilnd the cevelo)­
.....ent underta~en by the :::>irec bOl'ate of .rtillery ',;i th the
assistance of a :::>esin "';n:;.i.ne.;r ~'ro.. the ~:ational

.-tesearch Council (33). B:r ..'l.ugust 1944 ::,.rell.....inary
studies a::tc'. ~eneral asse•.bly c':ra..,.i::tGs Here cO:J)leted
(34), and the )l'ocluc ~ion ot tOill' ::;>ilot .~oc:els Vias
instl.tuted. •. selies 0_' trials iias carri d out in

a d in Gctobar ancl :'ova ber 0-;: the sa:e ;;ear,
folIo ·Iin..:, ~Ihich t:1e )ilot Lodel ~:as sent to ::i:nsland
.lor furt. er trials (J.5). }.s a result 0.:' the :3ri tish
trials the .far Office a) -:oved the e0ui':l•.ent for
introduction into service use (36), and- the Linistry
0; up.l:r ?laced an or~el tor 200 eCJ.ui,~ents (".57)
Hhich \,<1S lat3r increased to 720. Ithou.:;h the
re _ '.ire ent ~'or ~u.n31e use Has eli:.liJ1.A tecl by tlle
cessa'blon 01 hosbiU';;ies a.:;ainst ';afin '~he 3lliltaK \'Ias
ad)~ted as the standard ai~borile divisior~l anti­
aire ran uea)on (;)8).

19. '::'he [ "aliable .'ke) FE t:'_Je of luze
re)reaents at tlle )resent tL.e the creat,-"st aC'vance
in l'u3e desisn since the introcuction 01 the ~echanical

t . .!e in 1917.1 (39). fhe fuze auto_aticallv ' e~~)loG.es

"he shell to ' :~ich it is a t ~achec.'hen the shell
ar~ives -:ithin lathal distance 0;: a target. It is
esse. tiall the target itsel.:' :hich initiatan the
~ eans O.l bringln::; eJout its 0\' c1est~'uc'~ion. ,.!'unda­

entally the luze consists 01 both a ui~iature radio

.... ze.
*.~lso k..,o·.n J.~ t::;; _1'0:. by or .aclio :21'o::1..i t:r
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cel e, ·'.ch ~k' ~.....its s!]lal
re..:'Lcte (~l tl· c an...eC:) ::'l'O _ m

•• 0 c ., t e',; j rec ~1ves t t;. retlc~ ta si...;:al,
a., 11ki~9 t e dilk ".•C6 be .. 'een the G;O si:;nals u.
u ilizes t'is ai.)lLif>0, o:3cillatio.l to tri ..._er an
e1 ct ... o c s";itc ':..ic .. sets 0 ... ..:' ar. elec;;ric etonator.

20. Suc. a ...·uzo 11 c' ':leen st: estae' In<."e)3n-
ant1: b .,overal sources O:; ...·OkC t; 0 nu.L, L>ut no

a tto . It 1 ad J!}on .a:e to solvo tho at v .- da:',t )rad;ic .11
,.>rob1e. s. 'i'he Llritis;l too' it 1\) e.1r1 iI' the ',;ar,

~l'ln, thoir er;o~t to ..~e develo~.ent or fuzes ror
i c Lt roc':ets. in t:le aut': .n of 15'40 a Briti sh

3cls ti '':'c wis io., the ::'lz:nc' : i:.-io:1, visite': Caluda
rL' in... r"atio .. 0:_ the ':ritisl: ,;or::. T,le:'

cons.uered. t.at tl:: fuze o... .:er:H;, a )rofitable fi31d
Ok e1'.o t .or CB,;1E\c ... an .. esoJ.rc:_ (t,O) (,n). T1:e

tiona1 .lesearch 00,:nci1 acce. t6d the :;Jrob18.: and
un" r G,leir s)onso:"5hi) a tea.,. \aG organized. I:: the
Do. rt .:mt 0,' rhysics of th3 l:niversi ty of l'ol'onto to
;.or:~ on it (42), ..:"le Ca:-3.c:i:m :or;: ;as dir,:ctcQ to the
develo. ent 0... a .:ouze :1.01' the 3.7" Clnti-aircra...·;; s:lell
and the 4 naval Ell ell, and incl uc!ed '(;he )1'0bIt. 1 of
(ovalo. :ent of ru" cd . iniat:J.1'e r2.c'cio tubes l'or use
in t;""'9ce luzes.

21. fhe attend~,t c'i .... ic~lt~es i:1 the
evelo.:.Jl.o t can )crha... s b"st 'Je illustrated J:' ::lotiilG

t:l!H all the .arts 0': the 1':,"0 ~ad to be su.::'iclently
strOll", to ;itiista:1C. the shoc:: o~- cischo.r5 e l'ro.... the
bun 3.nd t e s~in of the sLe~l in ..:'lisht. r~e for~er

re uires t~~t co._~o~~nts bv ca~able of sU~Jorting

20,000 ;;L_es ~heir 0 m \rei~t. 8)i:::: is <It tha rate
oJ.' '<,75 evol..l;;ions Jer secone .nich i.....)os'}s a stress
in a directi n di..:'~e ... ent to tr.~t i~Josed o~ ri~in8 the
",un (",.)).

22. LGo.n',Ii1ile in the unitec;, StatGs ',;he
..atlonal Jc:.:'cnco .,esearo1l Co....l~tee ;.ad insti'GuteC:. .1

1'csearc :;,Jro::;ral- e on . ro::L.:.it. ~uzes C:irected
]1' l.il,l to',;ards a l'uze for tho 5" naval anti-
aircraft 5"n (44), but ':'1.cl '0.J.rJg also develo)::.ient of
l.uzes for roc':ets and. bO_.bi': (u:rrotate'~ pro' 6ctiles)
(45), l:liSCllssions ,i <;c t'.e i'izarQ :.:'ssion ac'a.ed
stL.ulus to the un.'l;ed 3tat33 )ro::;ra. .•0 and Javed the
';ay :':"01' ._utual cooyeration anti. interchange 0:.:' ideas.
_ t eo, early sta.:;'- i:1(':ustrial r:OSOUTces -,rere i:lte::;rated
_!lto 'Ghc united States .,-rosr9. ..e. 3ucl.. ',as ao';; the
case in Canada. * 111en ;;he n_ted 3tates dey lo)~,ont

*k';-,a reason for this is not clear. D.i '.G.O, (C)
stat s "in CiL-,ada no atte.. ?t had been £lade to inter;rate
develop; on'~or~ ,ith i;anu:'acl;uriIl,3 l'acilities' (4~),
".ilst a e,.ber or 'Gha .ese3.rch tea., (47) says ")ro::;ress

\,as i i tiall; slo" because OJ. lacl: or industrial
:acilities ::'or the ~evelo) Gnt o~ ;;he s')ocial ra"io
tubes a •.C: bat;;eries '. Yet, Ba::tar (48)-re)orts, in
rekor-.:ce to ' ational ::>e1'<:nce .{esearch Council
cont acts no otiato in: ov ,~ber 1940, ",.!urtr..ar assistance
';as eerlv::;'" k'r '. the ..(o~~rs-. a.)estic COi..r..Jar.'T of
,,:olonto ,:11ch had (Jvalo)ed a larGer ru ' od ... our-
le cnt tU0S lor ~ritish use',
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o t OCS o'~stri d the C . i n s;:ort the latt r
s b on ,'"he re uired tu".)~ b'l~n ..a· <.vail~Jlu

e • ite ~tat to.;' e Cadi . te' . lor uso in
01:;:- .. uze C!evelo. '1nt. .'11: le.oora;;Q1Y as ec~!: of
e • 0 l~_ :e 'e co•.. letec. by . ~ 1~42 (4~). i'he

SUi.. er ot 15" sa'.; ~1r1r. t i~ls o~' .o·els carricO 0 t
~ va..) o. Lo, ~01 O.U '.: c_ i;:t'l S) nsorc:.i) of the

dev 10 .:nt ,ass _1.'0.. ti nc..:' • es~arc. CU~ll;il to
t. e e- ,ut ' t 0; : _tio.'lal De::"~cc (50). :s' s .11::'
1943 s't~s. cto.: :uzes .ad oe~ ~roQuced on a' ilot
sc Ie. "rt er devolo e t .: 1.': in cam(~~ s
disco ,ti 'ed s1. ce b: i:o·.: ,,1:;i tee ·tates .01':= had
a v c to J. sta'~ .; ro t; eir larger nav'l :uze ~d

see. s cceasl'l o.sr~tion~l sor7ice, C~~ ~e'r atten­
tio. las no" .ocus sed 0.• sIler ::'nzeb ':hic::-' re)resented
c.onsider blr adva: co .1 (esi',n ove:>.' t· e Cculadian .oel.el
(51) •

2j, Pro~uction ol V.~. luzes lo~ service use
untl.l the cessation Oi' ;lOstilities ';;.15 er-til'ely in
the ~::lite, ~tates 'ilere t':o t~'_.:.s "ere )rod:.ced lor
B~itish account. .i.'he eSect 0; inti'oancll'lL, t;l: fuze
into anti aircra..:'t usc 1s s~ri::ln~'ly c~e_Iol:.strai;ecl. by
the increase, c.urins the last J:'onr ',/ee:~s ol concentrated
buzz bou,) atta.cks aeainst ..!on·l.:mc~, in the e"-':.:'ecti veness
o~· :.un-..:'ire in ~he ('esi;~t~ct.:.on of the V-l IS. Taken
b~' .<'lekl :rrioL1s, 0: l;he tar- ets en:;aged there ',:ere
estroyed L1i;he J:'irs'i; IS3.~, 24:; in the second, 46,~;

i!l th.e t . .i..1C., 67.1.; aild n the final ,leek 79~. ;On
t e lasl; da:' i" Ibich lal';e Cluantity ot V-lIs. tlel'e
launched a.::;ainst 3ritish shores, 104 \;ere c.etected
by earl. '/arnin:; radar but onl: tour reJ.cheCi. London.
SO,.e 16 railc 0 reached the coast, 14 fell to the
, oyal ir ..:'orc 3, 2 c rashecl thai1~;:s to barl'a::;e Ja1100n'J,
and anti-aircral't accountel ::01' 68" (52) •

24. It b_ca.e inc~easin~ly a)]ar'lnt clu~inb
the Italian ca.. Jai :J. t_at so:....s _.0L1ilicatio::l to the
25-~r ~un las desiraJ e to eaaJ1e the cun to 'os _ired
at elevatlons craz.te1 t2:12.'l Lose _Ol'~ ich it \las
ori"inall~' (esigneC 't'..:-)er ::le:.;ister·' L_.)11es angles
0: elevation ,;reater than 450 • The ..ethod o~' achieving
these ili:.: elevations in the :i~lC: wi th e::1sting
e ti,:,...'lnt ;,,,,,8 to ;(i in' the trai1, that is to sa;)'
die:.> a .)it 'cleLind the ...;tm so that by 10'leria: ths trail
oslo', sround level t:,,, elevatio11 of the ba~rel ':Ias
co~res~on~~nsly raised. Obviousl- tilis d~~~ins in
conslliled ti.:...e and delayed the de)loyr.ent of: :;uns .:he:1
'u))er reGis ter" 'Ias rf:-:.u1red.

25. To. eet thc rc'~ti~e.•en>G an ott.ccer of
the 1'ec:....ic .1 Liaiso 1 Gro U) at C..•rI.~. desi.nnd a
hin ed trdl ~or thE. 5uB .ll1ich, it "las al1tici]ated
:ould allotl an e::tra 15 or elevation. A ~)1'ototy~:>e

0:" the esi ...."1 '.1as . .a c b ::0.2 CJ.nacUan Base
or~~sho_, Ea .land, in J.J 1944 (53). ..:'l'ia1s Vlere

carrie Ol:t d 1 ing tl1e :::u ""er. .'hile t.1ese trials on
tile \Ihole \lere sati s..:'.:l.C :;0 r;', i t ?-])eare(~ that trouble
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.1 .•t be ')ec~ J. .. S J. ice cr, to t: e C:L:ie .lty
i .cl_ 1. , 'irt:r th in • Co se~uently, v e
C ie ~':'l ineer ,,"r~.~,lt 'Jes ~n (C.~. ,.D, • i<1istr of
Suo .,1, .••. ) \:lS aslced to redesi n 'chis ..Joo.irieation,
incor Jor tin~ L.:?rove e \;S to e.:elude cHrt (5~.).
~~le Gr'n c .JOaro e~:,ressod the o,i<11.on t:1at ,the
u 0 u )er egistci'~irin' is i,9ul';ieie. t to
usti the . .o· i lCu.tio<1 Oe' t' ~ e iui)._nts ;, 'out

considerec1 ,'tU.l t tl1is ot L.l.c ;ion shoul{l. be borne in
inr ~'o )ossible 1 clusi .1 ill .1e\, desibns oj.' e~ui? .ent·'

(55 ) •

26. rhe e'edes:. .:rl~cl ; ototy)e (c J.'~·iu.:;e,

25-]r, 1 3) PS rea":' -,-or tri 15 in Janu.J.lj 1945.
'S a rosLclt o~' the tri .15 ti.a Orcln,ll1ee Board
reeo en" e tl1e a., royal 0 C:.; desie.. (56), and it
.. a ado)tod shortly thor_a... t;Ol .'or use on all future
eroduccion or sort axlo 25- r carria~e5 (57). The
iine.lizacion 0: the c~csi -'1 e~.e too late for )roc~uction

e .ui)i.1cnts to see sorv1.c'J.

sa~t irolectile~

27. f.he Sabot ~ro~ectile re~rese~ts one of
the i1U- erous ;;ays of ae•.i3'Ti:l..., l1is.'l Duz.:.le v31Jcity
:itb. a ''':In. to at;tai.i1 -:;4 e .J.dvJ.::ta-,~ .... or lonJ3r r:.n;..:e,
increase' JGnetratio:.J. or <11' .our (',' l.t, shorter ti lO of
..:'li t. i~.e i ·.ea is .ot 'J8.rt::'cularl:r no, and has
0:: eu ie' 50..3 a ttentio.. ..:'01 t'-1e '?st; 70 years al thouc;h
develo_~..,nt ,as SO..5 .:''':; )Sr:.:'t.::lctory u 1til :;hc ",eriod
o.~ the Jast ·ar. It; Ji07i' ss :1 .lac-us ol :i'irins a
s. Jl.ller' c.lli 'or.> shot In a ::;lL"l of hi~her cali '.Jro, The
a .--anta e of this ty:s of aj,lUnition is that; an
as)eclally clesi::;ned :;.:l is i10t re .uirc". .:'he Sabot
is a su).:ort ~'or t~.e .:;. .allGr C alitre s:tot . :l:.ieh is
Aisca_ded a_ Gel' tL'3 ::,oce. ~ leaves tlle __uzzle. On
dischar,:;e tile cOL:.)lete Gi10t ree eives ·t;he sa...e a....ount
ot ener,';] as a :i'ull cali'ure ,lOt· JouL, rec'iivc but
bein:, li;:,htar in .ei,)lt the e r..iv2.1ent ener~' 'Grans­
_.itGed results in .n aU!y.e:ltec::. ·'elocit;r. 1he Jabot
•.ay be ei ther sed.ente': so J.S to C'.isearc:l r.J.c'.ic111y,
or i ~ ua' be ..: ",ot ty e 'uie:l i.o left b'::hinc~ ai'
discarc:3d a::ially "ur'in,:; t ..e :2li';ht o. t: e roune.

2C. lile e..:~ ... ent int0£ast; i~ Sabot ~ro'Gct-
i 1_ .•~" re lived 'oJ-- Lt -Ge," ... r. L. , J:."-t.: -;h to"l, ';ho in
1;4 ...a e a s:cetcl. of a ty)e 0:'" Sabot on ',lhie11 soce
trials lere curl'ieo. o.. t; ':! t:16 Orc.nance Boarc~. (58)
(5~). His suJ",sstion calloC', _or- a s~T"'-thetic eosin
or li"","t ._ee 1 5a'"ot lit:l ~ s :ell e::)10siv6 char:;e to
dotae.1 ti e sabot 1.1 _li.:,l1 c.

29. 'i'he earl~' re'.ui.re..ent 3.:)ressed by
Ge:.eral. c.au;hton .:""s ~or a )rojeetile .01' the 25-,;r
....Uei i~ or{',er 'co 1:. •.'rove ... ts ef:ec tiVC"less a:;ainst
ar.our. Jeverc11 t~S~~s 'ere )i~duced 0] the stall'
o~' the lli C":l'Y l'ec:.n. c.:.l .,"viser 0:1: the ;)eJa:.. t.,ent
of • ~litions and Ju).li ~L by the staff 0:':- the :rooi
an~ Jcv;lo~ ,~nt ~stabli3~ ant 0; the Ins2ection 3oard.
i'his ;:lrvic'.llar investi ,a'cion \las '·.isconti.lued or:. a
basis of 1~0 re_uire.~nt' b.~ore a co~)letcl. satis­
:aetor.' solut;io:l to 'che )r001.;,. had bS'3n reacheC. (60).

,



•

- 10 -

n ,,::lC • ean"L.e a ttent':'on had bevn "ur ed to tl G
d,velomcnt 0: Il 6-)1' abot .....1'0 ;:.ctl10 ... 01' Ghe ",nci-
" • I ',1 t. "'- consid ... a ly "rc""ter (I.o;re6 0: success
(61). 0 .:;ver, b. this tLc i."o~est ,at:. ~·.L'God

\al 'Q. ~e 6- l' to t.e 17- ,so thac t:e 6-.1'
'6'1_10 _ent 'S not carrie' n to co.~ erci~l .rccuction.
J. e tIe vel0.J••e t dl, 0 :ev"... , ,0'1 t e )-...' t.ic J .. l '';~'
0:, an' -...·av~ved in"c ... est in ". .,ot ": .. e 0 38.'00';;; .
.•s result o~ the ;:ol'k Can~. u I-.S s~.3~';o eveJ.o.' a
17-).. :> 00" J'j' t.e 0 cn cs o ..·cl (62) (:'3), sl:lCS
t" ... c.i 11 'iscar'in ...abo;; t t':_t t1 ... i 5 v 'lice
id lot fIll thO 1'0 ull') nt ":-01 acc'rac. rhe
evelo)....:nt o. "he i7-_)1' 38.oot bv~a. too late ... 0... t,.e
es~lts "0 b ~. lisd ~e:o.... whe tel' l~atio~ 0":-

. ostl1Lies. ..

;:;0. J.'hls ).0 vct 1111,strates . 0': . ',i 10
c·_w.n r i..... rz ....u,.l.r:; ..cnts .. ':'~hc v_"tiat3 t:13 ::.)~ci:lic

~ .11c tion 0 a ."a tic '1_1' 1 ,,<..., yet t11e r •. ~a J:: tal
..Jri 101)les n'"rolvc 1:t LlVcst.i.~ tl'1, tLe 1f.e_ •.a·'
be a) li66 to subs" :·~a.; l3 .eilts.

2.0- •• Guns

;11. The course 0_ th_ C.evelo.,- .ent 0::' .20-•.:1_
uns )rovl(;e s an outs GJ.,.,!l.in.::; s:'a _)le o. th" CQi:_" ,SiOil

Ihic1 can ar':'se ail", the e::)cnse "~1ic~ ce.:" 0v i!1c erred
tilrouJ. a lac.. of UiiL'or.. oL.cy a~C. tL:Ol: -::,1". :Z're uel1t
revisions 0), re .uire..e~1';;;5, :::n 1>42 :} neral : c~ au.~"1Con

a::_Jress3d an ur:ant neee. )"01' 20- uns aloi1', the 1L18s
01 ~;'e OerlEwn but :"'avL~ a s'·orter il1bo~lr(1 1311",;;;:, so
that ~t coul ba "ounted in ar,oured ":-~,-,:J.t;.:,:: V8. ic1e6.
It lia& re _til red thdt tIle Sun 08 cu..able 0::' a 1n;:
ra(;c o~' fire u::d tiLt it o. Jelt fsd. (64) (65) (5b).
rho devel0 -".snt .as ta.:en U) .2.11.e:c 0:,<-' aoois 0_ t!J.8
,.r,~ ..:'ec;mlc_l Jevelo)uant ;:'oa:c , tl:.;e . ilitary
.rae l~Cdl :Jesi:,.:.1 .z,.dvisers .>ta.!..i"', aile. ·~i.le ~11·.. inl;;.C.1.1i1;:;
1891 11 iorl~ ias carried out b the JOh,l Ii: ,;li s

:ou:;aJY, i'oronto. . t t1,e se...::: ti.a the Iil.li s
Co.,_.dn~r un 'ertook the .. e8i~'1 0;: seve:lJ.1 t; .... ·s of
L.lount ~s 1'01' the 2 . ...l ",lli"l (67) (63). ?ilot _0 31s

ere slli.....ed 'GO ::n.:;l:m·: 1:1 IS .... .) ror 0.6...onst:ca tio,
(6 7 ), C:c. the basis 0;: t1.e ;:.6.onstrU"1.0n t1.e Ill-lis
Lun ,as acce)teQ as :Ll1iu~ the ~a~~irewGl1ts of-the
Canad.ian l' y ove-""saas (69). Certain __ocifications
liers su ,:,asted (70). ,s it stooCi t; a sunias c~esizn3o.

to lire ~iS_XlliO ~~~itioL. _e~~inb .;he ;:inali~ation

o~ ~_C In~lis ~~n des10 an order ~or 2600 Gl~S and
s~n.:.l," !. m~in_s c al1aC .: 01' is __ a,:o 20-;..Ll "-"'-5 \Ihich
loul subse_-,.ontl~ be :le_lac~d b:' t::'e In~lis :::".:n (71).

Ho"ever, s:.ortly b- ":-ore co..]letion of '"hese contracts
'0.1' 0::iC6 ;:Jolicy u.ndSI'11C'1" a revision. Ti,ls -,olicy

called _or e;:clusi·!~ II (> or :201sten .:;uns on universal
ounw"-n:,s ..it~in t ~e 21st ... r,JY ~rou) (72). Ste..s

IIer6 then ta:-en to 1'6 esl tha In lis bun to acc 3.t
:?olst. a u••~tion (7}).

;12, Consa.uent
a v... se· that the: no hac'
"ount1n~ :0-, _ Gun and it

U~"O:1 "~~e. ne'.: _..olio 7 C. .. L ..........
::10 re .uire.,ent :01' a sln31e
'as :..ro.;OS;)( ;;;ha t th·.,
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contr c ~e cancelled (7<-). • or(~,er .or 1000 C.\1ac' ~ u..le
.0 .. e i Je t3 Le. J.'n~c.in 0 ce ','1. ti t •.e ::;> o.os~l

... v t.. b· t.n· .~ re'esi e" ~o ~ccept .olsten ~uns
(75). 'h 3' i~: (S6>3 oelo':, _ ra 67), _ "ev':ousl:r
e i Jed 'i th :.is ,0, - s _e esi ~:led to ac co. 0 ','::' GC
.'01::; ..en3 (76), ~': co Itr~c t ~0r u:l6,~ '1;10 oUl1til1~;::;

nC!. acce or1es 1 volved .::.r :;.~ ••.1 tUle 0: ra·i:;:;."r . ore
th n t :alvc and one -halt ....i l.Lion do 11 rs - \:hich had
roco~aed too ~ r ~or c ncellJ.~ion to .,-volve an:'

S vin (77).

33. s a r~sult of the unlo~tu.~te

rie•.ces In the 20-.... devclo .3.,t ~he '::hie~ o~

t:e .er 1 3tall re~ 'se a.:rov 1 :or ia.tintion
o~ an' other 20-' (ovelo. ;~••0 ects i~ ~Jril
1544 (7C). •

2.' -or Gar :;; ro ec t s

;4. In Dec c;. .be;.' 1)4; the [:=.r 01'1' ic e s·tated
an ur JanG re_.:ire..eilt ':or J. li~;ht Height bas" )l.:.tc
Lor the 3" .,ortar, to \iei[;l :lot .ore than 40 lbs
and to enable a rEL"1~;E 0:1 2750 yards GO be obtained
(79). In order to obta':n a co. "')arc.ble r.J.:l::;e -:itl t. e
stanccrd base :late it hac been-neeessar: to stren~tLen
it, resultL1G in .:t ',;eish t OL 52 1bs (GO). •• clesi:;n
'as C'ra·.n U) in the Jirectorat- 01' -i.rtil15l'.' lor a

base late ..a'"o 01 stair:le:s "teel -:tich ::.5 e:~J8cted

to ;:el~J1 25 Ibs (81). hot z.bo',t this tL.3 consi".3raGion
ha'" be~!1 ~ive:..::'o ~' e tese 0;: . ..3. pesiill. alloys Lor
l'abricatin::, c erta.n ser'lic e eo:::.ui;;JLent 01' ;;'lich 'ch3
base )late 0: ths 3 I .nrtar ;as one (2). 's a result
the C:liei' oj.' the -,~:leral 3talf aSe::::r). •• G. O. to undertalce
the cevelo)r.ent 0::' suc:;. a base )late. T;: s 1'e _USE. t
12.0 been antici):3.t3C: an':' c. C.esi~i1 al"'.[-iveu. .J."G b~" the
J ...;.'ectorate of 'JevJlo) 'ent 0;: Iehicl 5 ane. 3~.all . r.lS
(8:;) (84) .....ui;;holit~'-'.:as 3ivea to )rocead .,itll both
dFlsiJ1s. ._ nUJ..ber ot :oe-els of bot]: \:ere Jr00uced
and Lirill& tests Cc.rrH;O. vut 0.urin~ the earl;- )art
o~ 1944. D; )'il it had l)3on ,'.2cidecl that the staal
b se :lai:;" .,atls:ied t~e rc . .c.:.re ·.::nt L.iC co ;n "Jy the
lar C~'.l.C e an'· the esi.:.;c. -;as :inalized (0;) (86).

3a. .les 01 this base ]latc \;eJ.'<; sent to _,-~st~'alia,

unitec .~n~do_ ~lQ the Un_teL 3tates tOl trial (87)
(~6) .

35. o. the ,zJnesilL, al',o;' base )la~.;e,

1'0110 ,~n~ tests at Ca:la(iCln 3:,0.11 .•r •.s ....chool (J!istern),
~~e lollO ;l.n~ o)inion ~s c:)ressed:-

"Ol severc.l base )la t3S 'l,lich had been
s b j .c te" to trLls c'l. t thi 5 :>ci,ool this
a ...ears to be u.n..uGstionabl~" the .ost sa~is­

:L<:'c to:..y ,I (8$").

In ul; 1944 tests "ere carried O'..t in ::n::-,la:1c', .J.:ld
s\.tr)risinzl' e::o,,~'. t; e _:a:.:nesi\:.~ ;1ase ::;>late3 l'rJ.c·cured
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t .rou· ...·ter _ou~ or 1'i v' ro'n ., hac", b"en ~ ircd (,0).
It late ~evelo)ed t'ldt ~ailu... ~ ':as e to the tests
ilav • ~ beo c r~~ed out usi~ a ~ 4 barrel; hereas

e lata llad be~;'l d si :led to t .~a a . ,. 2 oa~'~6l, no
.", • ~a ... rcl ;'e1. '-' available ir.. Canad, at <;h: tL.e.
J.l.~ re~esl n o~ t·,s base )l.:lte GO acco..od20.to all ty.)es
0; ba ~els ..13 t'lore:.:'ora .':ldort ':en (/1). 1:1 the S3...1e
tests the steel base .lat sho.;ed a c .~tai~ lack o~

st..bilH: .<. ~urth_r're,'e~l l: , Z un,.,:rta.:~n (5"2).
n ,'.1. 5t 1544 the 1:.1013 ..uestion of ,--.or'<;ar (e5i:;n

\las evie,leCi. bv tte 0 ... ar.."b -",0 1'(4 and ne\l .;csi I1S
Viere i videe. into L_,edia c", LItei'. edia te a.l(; ie' eal
c tegories (S3). It '.as co.lshe1'ed in vie;1 0: the
ur30ncies or t e i.~eQiate ~nd lnter_ediate raquire_ents
that Canada \Iould be l~nable to contribl:te to these
c te"ories before tho e",d 0:1' tl e 'ear and she slloul,'1
there;01'e cODJ.'ine 1'esea1'c:. to t~,e 10Il£e:;:- teL. )olicy
(/'4) •

36. ..ean':;.ile in ,,-)ril of 1944 t:le Directorate
o artlller' )ro)osed inv,stigations into the entiro
.Lie Id o••.ortar desi~ (9';). One )hase -,;as the
Lnrov :.:lnt to the barr"Ol i:1 order to increase l.uraJi­
Iit J, to (; ec rease tl e \/eiSll t a!ld to • ,MO it )OSsi)lG

to OJt-L. increaseQ ranges (96). Proto·ty)es of a
desiGl1 01' taJered barrel were .roduced .:'or trials.
It HuS ind~c<:l.te:C: that consir' ranle reduction of 'ei:;:.t
could be obtained~thout loss ol ballistic ~ualities

(97). j'ollo. 'in.> the )roduc cion of several e::)eri ,e,ltal
barrels it \/;;;,S conclude·" thai:. the acevanta,;e.s 0: 'chis
c.esi6n over t'e:1.: 5 lir;ht \/ei)lt ba:'~'01 were a~,ro~:i­

_;8.tely 25. ree-uc tion in 'lei -b. t, 10.: iL. Jrove.. ~ent in
accurilc:' and l5~ increase in stJ.'ensth (58). l'rials
carried out on the b~rrel in ,.ustralia indic~te1 that
the barrel '.las .J.ore accurate in ::-a:13i:: and IJ..16 than
t" e nor..al barrel (~~) •

37. S;.;all ! r. s LLi'i:.ed had been ca~ r}in:; on
so...o e~~. sri. .;ntal:lo:;:-l;: OZl th: d.;si.:;n 0': a Ii, :,ter
r:l.le than t~e cur:.'ent is.:me, ~.e., ..0.4. lee
.... roject :as ta;;:en unde:.' the scrveilla.lce 0 .... tl.e
~irec'Go.. ai:.c 0; ,)evelo J••ent 0: Vellicles <inc'. " . .all ',r;.S
i:1 -,s.J,e.,ber 1543 (100). C.~.,·•. .:). 0.:' the ;inisi:.ry
o~ u)_l:- Jac also d&sl::,i1eCl a li:) teneCl :."or..: of
t;:e : 0.4 rille, the ado.)tio,l 0:" ;'ihich \las bein:;
C":lS' ':er:oc5. :J" the a:.' Cl'tice (1')1). 3 .. :1ce the
C:m dian cesi;n riJ.'le a)~3J.rec5. to .eet th;; ,ar

.:.:'ice re.uir". ent t 10 s::' ....les ':lere s:nt to tile
, .•ited .in_·r~Ol: tor- e::a..u.nation (102). It ·=.s found
th:lt the sa:.~.Jlzs re'lui:.'ee, rG3toc~;:i::Jb and de-nicl:eling •
(103) :.:'01:'0' inb .;hich tle:- :;3.v,:, satis::'actor- )cr:iblmance.
1'hc:.--e \;ere, ho ;ever, certD.1n te.ltnr'es of criticis••
',;:.iche Jroc:)lt o.t (104). ""o':ever, as a result
0:' trial: at :::ls1~ the _ritish li:;.hte:'.ed .0.4 rii'le
subse .uently called ";0.5 '.ias ado)tcd J the i:..r Oi'lice.
I the santi --.e Inc~ia hac'. re '.u 'steo, 25,000 ri:les
si ilar ;;0 th'} Ca"-lac-ian .ot.~l (105). 8...:all.rl.r.:.s
I.i .it c:1 proc',J,;",ed ',i th tIle c~e1:i n 0':: a .ille Llcor­
)ora;;ir::, t1;.. best ':-e~tu~'es 0-: iJoth the 1:0.5 and the
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reo lw s C ::_a.~1 . .0'.,,1. ~.ICC, ho·.,e·I"'~, t:lO . 0.5
ad _O:le into )~0<:1uci;10,: L ti e U..it3d .:1 <.do. ~'u.rther

devclo li cnt 0:" t: e s co;.(' Ga. '" ian . o~el was .ot
conl. ::liied, .. e sinco no CO,1~'.l.r~ e,1 re ,l. rehcnt .:33

.orthco .i~t ~·:..o. C. , '.' (106) tile :>...o~ect '.; s
ca:1c-llcd L ")E:C , . "r 1544. ~,. w ,.8t :.l.i..ans in the
eanti. e ;, eo cc.rriec. ot:. tri9.1 0,1 th:;, ..... lrs·~ Ja:-a.t:.ian

l1';ht .0' 1 anC- re~')o.ted ,,::,;re ely 1'avour-::>l: L its
o.ccur cy, : ~n ling and sorvice"'''':'lii;:.)ut LC ee 1~

, ~ce)l.-'blc (ue to e::csssive ... 1 sil (107) (10&) .

.::>n.l.)er s , ~"'.i )..en',;... _... ... ---------
38. 3l:'bse~l:'3Jlt ';0 ~ (;;ner.:l surV3' 0: the
f:i~t:ation o. sni)ers e .ui).•e!Ct (109), a ..e3i;in::; . as

e1d in June 1543 to c.eteL .ns ',0. '.>es~ Co ~.eet both
L r.(Hate and 10. ter•. 1'e ·'2.:..'e ""nts (_10) •.\ il~ber

o~ co. )6.ra~:i."Ie .....L.l.:l t~iJ.is ,:a' beer. car:..i"d OQt on
'l rOllS co._ .3rcial ",I.L s;,;xvic", si..)lts 'ili'::ll a .. )eareCl.
to ~nc:.ic~te there :::.s COl.Si ~_rable rooL ... 01' ~,~ ):..··ove: .ent
(111) (112) (11.)). ..:'or tilJ lon ....er ter..••01Lc:'"
s .acL'ications \'/e:re dra 'n Ul l'or a 5:{ telesco)e sig.':t
(114) (115) illld a 3~~ si .... t' (116) ~:d tile )rOuuction
Oi' .,rototy:o>es '.Ias instituted (1l5~ (117). i'he (ecision
to desi ,1. tile lo;;cr JO 13r . 0-~61 ca...c as :l rest:..lt 01'
a su__ estio2. ori';':'il",lin~ .l.!1 'Glle Lnited .:i.n·,do•. (llS).
lhe :ar O~:ice e"li~33( cOLsi(era~le interest in the
c.e"lslo).,eni.; o~' iJile t·;o si::;hts (119), aD.<l by i.;he end
o~ ..ove, be~, 1743, -;ere so acti7ely concer:,ec. a'lout the
Sni)6r sil.uatio::l t:,a·i.; it see,.et'.. doub'c~\~l i:l the
Canadian )rotot:r:>es -,Iould. .)e co. '..lleted in ti:J.e 10r
full consideration to be ~iven to the~ by the lar
Ot:ice (120). In iec3!lber an :.c1ded re uire.ent \;as
intro~uced into the o.Jer ...tioikl s)eci:ication (121).
Tilia calle' .or si-pts to '.>e yroo:lJcl a;ainsc 1'~~us

.:;rOI-th un"er tro..Jic<..l cond.:. :;iO"lS. rlotot:'.,e sa.)les
01 t: 3 telesco)e si,:-,b.ts . lere s3::i; to the l;ni ted
I>:.1..[:"0. in. arch 1544 (122), anc~. at the sa..c tL.e
ste)s :ere ta::en to ,mail" the . esi.;;.: in order to >:ake
it .1' 'n:;us)rooi' (12]) (124). ..s a res .:It oi :..e)orts
fro_ the Lnit~.c. .u:Ll.:f.o , -.Il'.ich all intic:::ted )reference
for the 5~C over the ]-JI;: ••otel, an educa tional order
lor 100i 5~~ telesco..Je siC:1tS '.;as ]l2.ced (125) (126)
(127) ( 28) (129) (130). J.,3a':in.::; 0_ che Canac.ian
si.:,hts the J ssista."'1.t Chiei' 0:;: the I ..:l',)erial General
Stalf stated 't~at the C3Dadian 5X and 3~X telescopes
Ilere inco..)8.rabl.r be·i.;ter in eve~:' 1>13,Y tha.."1 an:rthing
that ;e or the Ger.=ns had so tar proCuced, the 5:{
bein .... better than the 3:~" (12&). It caused 110 sLall
surJ.ise to learn in .7u1y 19,,-4i.;hat the __rov.sional
aao.Jtion 01 the 3,,~: rat;,er than tl:e 5 si.:,ht had been
reco~_anded (131). 1'his necessitated c·."':l_inc; the
ec.'lc3.tional order )reviously .)la.ced (1)2) (133).
Co~.curr :ltly, at ia:.. v...' ice rer...uest, the ~ i:1ist1'Y of
3upp1:' initiatec. in'luiries for _roc1nction in1'or .at ion
bas.:;c. on a re'iuire. Gnt .or 4000 3:;X iL.strl1L.ents (134),
but ~ere disappointeC. to learn '~hat no deliveries
could be ~.ade belore ri1154·5 (1).5), ,';hereas they
hal understood, on a basis 01' uno1'ficial irrforwation
(1;i6l 3iven ·.,ithout reference to the 9ro)er authorities
(137 , tl1.at . -=liveries coulC'. be cO;l)leted 'J:! A..ri1
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1945 (135). On account o~' ';;he 1e1 ct. OJ. to. :3 rc I red
to at rt )~o l.cti n tha :~r O..:'~'lce oreler ',:_s not
... ort c . :~, (138). : eve~ t:I3_es3, interest 1 ;;:.J.e
a1 ts e _ ined (139), an" to ., e:::]1'es3io. in a
rene·.. 9d in. iry tor delivery estL.la tes in D.rCi. 1/45
(140), 1t;ou'h a 21.,r 'J Grou) e':.ort to the Jar
o .ce (141) had stated: 'ther is no prticular
a·va.t e c oota~ned ..:'1'0: t:u.e adotion ot the
Cana i n 3ni)~rls ri~le '. Jo,IT te1esco)es, to of
e c _o.er, had b 'n sent to the lest rn fhe.tre of
O,erations tor user trial (142); t·o oJ. t; ~8e ':ere
'deatroJed by enei'" action' a... a t:1ir" ca_,tured

c llets .ith s. i)er (143).

39. It s,ould be stressed t;lat a telesco)e
si ht is not a cOi,!.lete unit in itseu', but ..:'or•.;s an
Ll"e",ral J rt 0; t;.':: rifle on H:-:.ich it is s,:bs6(;.uently
.ounted., and .Jartic ~k.r C2.. e ~s tc';~en to .atc~ the
t:o to each ot'ler. fhe co.:oina tion is ..:nO\ffi as
"~q..!i)r.ents, ':..:'le (r). ,I Once ass6..lbled the asse. .bly
nor 11' re.~ins L.t-:.ct.

40. In 15'43 S> .all Al.'.lS Li•.ite.~ carried out
e,: )er1 ental \iork 0:1 .oditications 01' '~he i\~o. 4 • ifle
(the standard iS3"6), an:.-. develo)ed t',IO t: _os, reterred
to res. ec tivel:' as 'Scout,' Col.':' 'Sec ~ion' 8n1...1er .lit1e
(144) (1/,.5). fhes;;: ri;les ':ere }rovitl.ed 'Ii t:I telesco}e
ounts nc s ::cial bu;;ts. .,'0,.1' of the Sections Sni ',)er I

,U1'les \/e~ e sent to •. '.. in : arch 1944 (146), and one to
Austral~a in ~une 0:'" the sal,e Jrear (147) . These 'Olere

reslLablv the rifles used in the test under i'ihich the
telesco)3' siGhts we~e re)ol·ted above. 'The rifles
the. selves Here '.ie:"1 received, the butt es}ecial1y
co.-!::l'::' in ~or favourab:'.e co ._,mts.

AX:?I.OSIVZS

41. r~o nee' lor coo]erative ef..:'ort by a
nu. bel' of 'i..:'..:'3r6n1; .:,rou)s i'1 orc,er to achieve success­
ful ult~te a))licaGion is .~~e ~]:arent, ]erha)s,
in the J.'ie1cJ. O:i' 3:~)losivG research tr c'\n in .ost ot:lers.
everal research .1'0; ct::: ,;ere instituted by the :,.1.C.

relativ Ii early in the ,iar. Sone of these pro.sressed
ui te ra-"idly be~'o:ld the laboratory stage of developnent,

and, to further the ':01'.£, a coordinatin.z; co:.......J.ttee
\;as set U) \/hich lcter beC2...8 the ....ssociate Co. .::littee
on ~x}losives of th~ i .~.C. Three sub-co_~ttees

:.:'uno tioned lllder the .;arent co__ ,i ttee; these controlled,
res_Jective1y, research, e3velo~) ent and testiIlf, (148).

42. ·rhe La~orit. 0; research v;or1' ':J.S
ca ~i d out in t'nivel.'sities under !T ••~.C. srants •
.Jevelo__ ent as.)ects beca.3 inc~'easingly L.)ortant
as l'ose.1:'c' e;r J:i. t ..e ~ .i_ Gr. suc" ess. In o~ (eI' to
br ..dge the ga.... bet\':een • "se "rci and .!roduc ~ion, )lans
je~e instituted e.1rl~ in 1942 for the construction of

an e::)losiVE;S :,>ilot _)lant to be bui It b:' the 1\. :~. C.
mld o)erated under the ae:is o:i' the Ex.... losives
Co._.itt::.e (149). B6~cre instituting )roduction it
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s ... sG•• "i· t· t..:.11 s)ec"s o~ the s:lrvice bl1it.
o~.. e I e:: >1081ves :)8 investi .. 3. ttl. 1 t ;;as here tt..'l t

. ..! as able to .a:.e i tc ro .trib tion to .;"e
e ~ed ...·_o ... t In e.: 105i"los ·or.:. Ir:. ad'itioll
ider 1)le us· " s .are 0: the ste.: a: c4 ..:'aci1Bies

t e ~ 00 ~m' ~ve10 ~n.; staj1ish~~~t oi: the
Ius. ct~on ~o I'd 0: tile Jnited .~n Go. in Cana a for
testi. G the ex)lo~ives.

43. .5 :l result o~· t! e ;Jc;cna'ian e..:'1'04 t t iO
ou_st nt inb eontr ~utions ~ er~ ,ud~ to _y.)losiv)s
.ech.ol0 J. ~ e bette' 'ne n of th"se ,las connected
.it'. au ex•. los1 va ;m:~. ~h...s.1l. terL 1 ha~ a::l e:::)losi ve
~)O IeI' about 50,. greater than r. £, I,tiet ...·or lonG had
bee:l t e stanCard ex')losive ln use. ffiT" had been ,.norm
since 1895, but never ado~ted ior se on account of the
h_ ,cost 0... "anUractUl'(l an" its Grea.; se.lsitivit~.

Bot~ t' as... isadv~itdg~s haC been nre recently over­
c(\....e ·to so....o e::te t "'.:l: t' e .1 ioolv/ich' 2rocess. In 1940
anot,.er .rocess ~;"s c:liscovered in ..cGill Ll1iversity
under t l e s)onsor"hi., of t:le !:..LC. 3hortlj' thar6a~'t6r

,_,erica. scientists cliscovel'::c, tr,at d. co....bination of
t 3 ~ '0 )rocesses resulted in further considerable
reduction in eo st. ]ro_ ....Jril 1941 devclo):.on ts '.. ere
ca~' ... i3c:l on undar the 5 )ervision 0: a T Jint L.. ,.. -
U, ->. ·-C ..... adian .ID;~ Co, ~ ,i tt ee. :"'r t .... is '.;i ,e the
e;: 10S1'/e ..:ad bee!! ado)ted bj' tl16 ",ritisi: J.m: :as
ado)ted b! ~he U. • ::a'VJ' ]a ter in 1941. In one )larrt
alo:-.e lroc:c tiol1 eventuall' c liLbe': to 34;) tons)er
da" (150). •

44. A secon.: Canadian discovery :LOUild
a).lieation in .L'lashless yro)ellants. The one
c ie.:'l. in '!Se bj' :Jl'itish services, Cor'dit::; .:, ';.-'5
not 100::ed U.Oi1 ith ~2.vour b" thG u.S. ~ :.v·.' since
as )lasticiser it contai~ed i1itrogl'ceri~e,'~~ich
conler~e2 certain disa0v :lGa,:;es tmder .L_erican
concUtions 01 stora e and use. In 1942 the 'C.:>. iia"y
6:") Gssed. an ur",e.~t reC],J.!.re _ent :..'or a flas~less

:,JrJ)allant :. ich con',;ainec:l no r.itro .•lycerine. The
l,~litEi': St tes ..a tional Def'enc e Jesoarch Co.~.ittee
at'.;ac;~ed the )rooleL. by tas.;in.:, various co~_'ound.5 as
re)lac~. ents lor the nit_o~lyc rine in Cordite ~. rhe
"ost :;m), ·':'sln,:; of these co; .)ounds turned out to be one

"; ich had been discovered a :;'ea:;:' or so .,.Jreviousl; by
the ex)losives research te~ of the ~niversity of
.L'oro. to and ",ivon ·.;he !1a....e DL.. 'rhe n3\/ )ro)ellant
in ::.icL ;)Lu ,as usee. as ~lasticizer Y' 3.5 called

Ib_ni te (151). In :.arch i9~·4 the Jroduc tion of 10
tons 0:: Dldl, ,;as Uild~rt:'.l.cn in Canada :Lor 1.. ..,., U. S. ,
and C .•~·ia e;:_Jer':'..e:-,ts (152). i'ho success olthe
e;:)01'.. ,ent...l "oric It.d G.•..; v.3. to construct a ,)ilot
.1ant \;:lich a.; .-l..,ril Ij45 .;as ·.la;;:ill[; su:t:Lici':ilt DI~A
i,'or t~~ _1'0' "c tiur.:. 0: one ton Jer du.' of Ibani te
(15}). ':-ust '.:>t:.::ore the end 0; the ',;a1' the 'J .3.
_er.,~c"s a·.;arde(C a con.;.f",C t lor the ,roducGion of
2000 tons _er Lonth (154). •

•

• 45.
a .. l catio.l
r~ ~" <i; l;O

b}: )eri ~ntal \Iork relatin" to service
or e:::jlos';'ve . .ay be necessar" ~'or various
deter .lnB the value of, ant< to ada)t, nev:
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01 s ; ~o .J ove U)O.l, t o<ls OJ.'
e,,~10 1V·S; to ~~a ~ sE£vic e~.losiv s
s, or to ~ 010_ n~l e~}10si7~s lor

:;.

6. It s reco 3nded at t a :irst eetinG
o the ••• C.. User vO, lttet-, Ji'eb 43, t:at c~evel0..ents
to L ")rOl~ . lUta ' e 01 tio. .,to es be nr'terta~:en

·nC.)." ·a....l[;ht sec';' .. c .o_uire.. e.ts ,~e_e out;linE.c..
o .or:: was unc:.e~·t ;;e.1 \li1dcr 'le i:ector of ...n'1. eer

) ve10. ent in co... 1ctio;l 'i til the . esecrcil :':.
v 10'dent .>ub c itt e o. the .•ssociate Co.• .1ttee

on _:,.10s1v 5, "a ..o,,'·_n~ Co i.t·tee -- 7e Co. ..ittee
on I' )rove. ent to . iIi t r' ')e, 01':' t10n stores - - '.as set
up (15.5). ,. series 0; . iel" trials ',Jere carT ie::'. out
in .~u, st .ld. ov bel' 1$43 (156) (1.57) j ':Ilc1 •.arch ane'.
Jul" 1;,44 (1.5.5) (1.58). rhe s~ries 0: .ield e.:)cri '.onts
inclu ad trials of ne\l ad' esivas' evelo:?e',' ;01' attaclling
da .01. t;ion char roes , ne'" Cana c.ian- 'eve10)6e, a:~)losiVE.S
to decer ine t. eir s ..':'tajility'or de .oliti.n task,

Can elian-cesi..,. e' l,ela:' action 0.e..lolition :i'uze ',:hich
la tel' .'or.led the basi s for a British 16Si:,,11 (1.59), as
well as COD arative tricls on ~odi:ications and variants
0 ... e,:istJ.n£ de. olition stores.

47. An 1:1terestin- eX...Jlosivas )1'0.>161 alose
in cC'~ ec t;io!. \/ii;: the clea:c ce o:i' anti-to.:t:: •.ine-
..'ields. 01 6 J.:athoe~ o£ clearance '.mder in-"rest. etion
las tIe use 0; a ';:>I:.ate; ...:lic:1 is really an e:~tre..el:'
Ion (se'lo;ra1 hunGred :reet) .:..:10 :i'le::ib1e B3.:".:;aloi'e
tOl , 0, the id~a be.nl to Jro.ec~ thE. ~ .)ty sna~e

across tl3 ,;neiie1c, fu" ~~} it ;ul1 0; 1iqLid
e::)lo'3ive j:li~h is tb.::.n detona tee. ',:i th the intention
0; a::)lodiIlt., . .ines along tl_e _)at:. of the snal:e.
Un.o tanata1--, Ii uid e::)losives ai'e notoriously

an:erou= to han'le and tra~s.ort. I~ ordar to over­
co. e t~is '~15e~ thG ~r O:Lice re_uest~d ~n July 1>44
t' at Gail3.da t:.:ldert3o:E. to develo) ur.:;ently 3..1'J. e::)losive
\'hich could b" •.1::(30. on tIle s_ ot :ro_ sa;e ';'n':;i'ec,ients
(1 0). 30~e invest'~atiop~ on e~)losivas of this
sort had '0oen carr.: ..d 0 t a1reilf" (Hil) (162), an' it

a'" soon .ossib1e to su"-est a s tis:i'2.C ~or ....i::tt:re
(163). Certain tec":lical c:L:':iculties dela. ed the

... s~cJtion 0: tJ:e _.l'O;ect to its conelusioil (164),
...L' the re1uire..ent st'.bsie.ee. l:>e:::'o~'e thesE. \'ere
cleared (105).

4". .t:::;,>losive ,.ethods were not tr.e o..ly
,e"ns ':'nvesti'>atec1 oJ: clearin.:; . inel'i"lds. lno.eee: the
cleo. .... nc::) 0;: 'netie1~s ;;o.s ono;; 0; the Jost )ersistent
3..1'J.1 a ~r ratinz ~roble.~ 0; the jar an: no sin31e
801'\\;ion :l 1ch ',j:;"::; 1001. elIec ti v 'as ever to:lnd.
l'h i )01' cane:3 0 the ,ro b1e.. :hQ been e._·)h~sized in
discussio:lS bet',;een .1..C, 1. G. 3., C'liei' ~n~lneer,
rit.:.s~ .• .,)',\ ;)~recto ~ner~.' !1..r:G.B,:,' .•• ).:~.1.;

and D.v. ,( '), v ..... " .1] ""n", and ~n t.,e lett- su....c.ler
or 19 3 (166) (167). On account 0,,' its u:.. v <<l1cy and
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co. 1e::i~ : i" Ie etho 0_'" roach jes ado)teCJ.
(1Gb) (16). Ir. e:... ect, the .. Ln '/a3 to co . ult so c
20,000 "a 1<1 en:::;.neers J.ilc' scientists; ~:.:>, c. ba ... s
0; •• e ~.~.... eerinc I~st:tute 0: Canda, The Do.urrion
Council 0': Frofossio:1a1 ~.~ine LS, th.o C~~a(ian

Institute of C' e":s .y, The ~oy 1 . i'chitectl:ra1
In ti L:. t o~· Canada, and tho ,a :..JGi s L' Ca!,,_,c;.a 0; t lIe

e"ican Soc~etJ 0: . ech nica1 ~l,:."L'Gei'S ~1 'r:'e
.... oric.n ~n titute 01"';1 ct...·jc.·l ..!J:'ii"ers. This ... s
to be one b t a )re Jara tio. and circulation of a
pB.o.,)h.let outlLlin;:;' tile robln. and )ossib1e lines of
ttac" an~ by the hol.n 0 ... L.c i;ui.'es at various

centres across the country. .1osu1tin" su,::,...;estions . jere
to fun'lvl t lrou;h the .:.nzine3r....l~ J.nstitute to .·\...i:.v.B.
for screenin", bn a s ... 'Lial1~' a .'ointod co,,,,,.ittee,
revie!' by a ;or:~i1\.., Co. :fai tt es, .:md, i:L warranted,
investiG~tion by D,~.D.

49. 1I.S _ t (·.eve lo)ed the sci.e•.e proved.
so, .e\jha t e. ~barrassin.::;. On tlle ona lland it Has
considered t.:. at too ,.:uch in...'or. B.tion hac:. bean divu1C;­
e~ to be in the best interests of security (16.), and
on tile other a ce~'t3.in a..ount 0: re.:>e'.:i;..eni; 10.:3

en",o::aerod on t;he _art 0: t:le civilia:l enr",LIeers
consultc' b:cause tie; :elt:

.1 tho. t inade ?U.:l to i:l:Lor,_'l. i;.i. 011 ~13.S ;iven
to t:lO en;Llee:r -Il(:, Je.l.'soilibl to e:laiJle the,"
to atcac: i;~e Jrob1~ ~ro... erly;

other th3.l1 a ere 3.c:;1',0'0;16d_8 .ent, they
h;J.v:: rec eivecl no . :ord. o~. thz.ir 'Jro'Josal
a.l.'ter it had been s11b..i t ted, and d.ie". no'c
.:..10\"1 whetl:.er it ~I""S feJ.sible OI L.)racticaols"
(169 (a)). ~

50. :-overtl,e1ess, sO.e 2~·00 sU3::;estions '. ere
recei;red (170). '.et:lOe~s sl!:.,..:esi;e,~. covered every
CO:lC oivable \13.:' of c~ealins I:' til . ~in~ s, and. the : .anner
O:L )rese ta tio:J. ran:ed :.:'1'0:1 be-i'e outlinas to caro:1'ul1y
\;orked out an(: blueJl'in~ee~ . e-riees .cZlclurlinc ..ec::J,.o.nical,
elec trica1, . .at; etic, e:~_)losive, 0_ tical, h~'c1.ralllic,

aero, ~eat':'n::, )hoto:,ra) ie ar..' ,~h'3,.ical u63.ns •
• .echan",ca'. (Gvic es c 01.1)1' iSGd rollers, harro;s, )lou.:)ls,
....;ra3?nels, 1;ei .;:~ts thro' 'n or (1 ro?_;ed, }rodders, ta...l)ers,
(U : ers, dozers, S',le8)e1'S, ra~;:es, l~a._'.ers, scra)e1's,
scari; iers ant: bri "-ses; so..: aco)i;ec. _'1'0•. sta "ci.ard .
co._.erci~l . .ach.i.nery; SOLe ne\! ill conce.... tion (171-103).
3y lar the larsesc nWlber O:L tLese sU~G6stions ~u)licated

)rinci)lcs ulrea~r investiGate; or un(~r investi3ation;
a :Le',. ::.a.,,,,! ise to neil projects,

•

51. "~"lol;;osei;her, sover:.l thousand )1'0)0 sa1s
\;ere receivec", anel. althou;:;..'1 it Cai1l10t be said
that <ir...' entirel:' ne.1 or s'GartL.n.::;l.' success­
ful _ethod 01 ,..:.n6 c.etection :111d :3.cst:,:·uction
Las yet been d.. scove1'ed, a larse nn..,ber 0:1
)l'0)osa1s ar~ still be ..n.::; inves'c':':;ated, and
very •.aterial )ro::;ress has bven ...acle in the
)er:.:'ection and ada~tJ.tlon ot various fevices
\il1 ..ch are at _.resent in llse·1 (184).



•

•

•

•

- 10 -

.52. One }ro)osal, 01 int~rest _n c,.e li' v
o subse uent \1B.r evelo.)' .ents, sugzestecl .lsinc the
)lOo.ucts oJ.' nuclea J.'isSl::>n, s. ~ci;ic~ll: . sntio.lin(
Ural i . 23.5; the idea \iaS .is nter)retec1 '0" t".e
CO••ll ttae (18.5).

)J. ,n,culiarly epou';l ,Itt,e ,_OS'~ success:.:'111
".Jone estroyer yet ut J.'OJ: ;.::rc1' (186) datad bac:~ lr. its
conce.Jtion to 1- 41 "hen ,;):~i3 iele .. ,... s rejectnd, to b
resurrectJd in the s~rin6 0; 1943 .lor develo ,~nt.

r: e Le',,';'ce beca e ":10\/11 as the "Canae.ian .,-SSD. .It oller. I

It consisted of a he v' ar ,our ~l3.t roller ...ounted
on a s\lin~ln" aI'i, GO th tthe shocl;: 01' e:r.::;llosion
ina tead ol clestroyin> ti2.e roller HO'llL, tos s it over,
about the arl.l as radius, Luch 11~;:e an invertec'. )enduhL
(le7). In ...'ebru<1ry 15'44 't~le .inistr:' '::>; 3u-,,_,1' ort'ered
100 sets for each 01' Sher.• ll, Churchill an, Cro... :ell
tcml::s (138).

B;UDGL.G

.54. One O:L the Lost L.)ortant cluties 0;
engineers .i t:l an 3.('vanci 'J.: ,,1', ,~' is tha constructjo::
of brioces, existinS O:les bainc.; <1l._ost inv,-~ria'uly

destro. eO. by a 'Ii thdro.'iiIl0 a:..',y. Canadia.n develo).•('nt
e:rlort \;3,S devoted no less to tho constructio'. than
to the Qe,~lition as)ect 0; en~ineering activity •

.5.5. In October 1542 an idea ~Ias conceived
in the ,)irectorate 0;: Eng:'neer Develo:;>~.ent for an
adjustable universal brid3e trestle to )rovicl8 an
interdediate SU))o:..t lor various brid:;e s)ans in
mlitary use, '.ii th the t\iofolcl ,}ur)osa 0; increasiTI(,
the '--'3.:':1. lL, \lid th 0; [;.;1) acro ss:hich a .:;iven ty)e of
s)an could be used and of reducing the ;'lei:;J:lt of thE;
nain carryin,; ~embers. I'~le orizi.:l.~ dssi:"'11 allo\led
lor class 40 loacls and ?rovided for inde)entent
o)eration of legs so t hat the slope across the bridC3
could be l;:ept to a LliniL.U!,. irres)ec ti ve of' le,i;
settle..ent (190). 'lhe ;irst .Jrototy)e vias co. _.leted
in ..?ebruary 1943 (191), and ;olloHing a deuons'tl'atiol1
in ottavla (192) SOde ;,.oclii'ications were nade (1~3)

and tests ,ere carried o~t at the U.3. Engineers
~,erL,ental Bridgin; site in ay 1943. The test~

)roved the equi9~ent to be satisfactory tor operaticnal
use (15'4). A rec~uire...,ent havin.::; nOH been laid u.o\m
by the ~r Office for a heavier trestle (Clas~ 70)
ca_,able 0:2 use to depths of 35 feet, (eveloj...ent to
satis£': this specification 'las insti tutecl (19.5) (196).
In trials the ne\l trestle ...:t \.iGh a favourable
rece}tion (197) (198) and as a result the ~r O:2lice
and 21 'r~y Group e:~)ressed a require:'ent f'or 50
trestles (199), \lhich vias later :rollowed b~T a 'j.m g "ry
of Su})lJ orcer for an ad~itional 100 sets (200) •

.56. Barly in 1944 Canada, '·.lith its
develo:;>:.snt facilities and its advanced kno'iledge 01
the :a,:nesi= alloy art", Has asked to l'.llG.et"Cc.::e thr
desisn an0 construction ...'1'0.. 1 a:;nesilL., of' a lic;ht
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110y:L t 'y ass It eJ\. (202). relL.~ndr

Investlcat_ons i volvin the co.struction 0: a br:d e
soc 10 to a )ro.osee d si i ~cate ~lut vhe
• roo osltion as. eas ble (203), ste)s 'ere t :e
to have 250 e t 0 ... tl is r C. il"..g co.• st ... ,-v,"" si:lg
Cadi n. t.. al an fac 11ties (204). . ~en interest
1 t e develo .ent ','as dls!,la. d by u.~. t orlties
(205) (206) (207). I; 1M Cu sider,,' t.at _t ... 1Had
a need \hich ad long been unsatis"ioG. Conlern ,as
ex. rossed, l1m;ever, t "th cost ,ir;:It ve too er at
to ju till its )rocu e ."nt .0:1:' .:-acL'i~ r. eatre
O. er t on (203) (209) (210). 0) o(!uc tiO:1 re 'ire. nt
actu 11) teriali::ed, dl.e c.1efl· to t.e cess.;.i;ion
of oatil ties, t~o t. t. e ite. satislie: the ~eneral

sta ~e uirlLents of botl. C<l.1ada a..d i;: e nited
to.tos (211). ~:_e outstdll~in~l' i1-.>o. tc:.nt ... eatUl'e of

the GV 10 ont '.Ias tl tit servad to ,rove 'that
• nesi .... , as lell as allL.intt " has )ossiJilities anc
soul. bb considered in ~ut"re c'cevelo._ ent oJ: li lit
brio lnG,J (212). rhat the )ote:1'Lties 0: the
brid~3 had been reco~lzed in othe .~arters is
.anifest by an in.uiry as to its possible use as a
;;>er..estrian crossin€; ~or rivers in 3tate :2ar;;:s (213).

57. nother venture into t~e devvlo)ent
of river crossing e .ili ment le to consiil.er:c.ole
cont. oversy. It resulted 11'0.. as...;, estion oriSlna t.ins
in the u,~. that Canada develo) a close sU',ort Class
12 ra~t (214) u)on \ihich D.~.~: sU:1' ested tile
investiuation of a deta~hable LAcnesiQ. alloy truc~

body usable as a ra.l't (215), an i<'4ea lillCh found
re sU.Jort by otLer intereste' irecGorates (216j
(217). It ',;as yro.)osed to .,1'0 'uc" :0;,1:;:' )rototy;es
(218). C.; .• :·1. • did "ot consider t;~e u~.i.lity LlCreased
by ~:a;r_n<. a truc:' bOGy usable as c:. .ontoon (219), a:.d
.iar Ofiice, .h 'le feeling i-:; c1.3sirable to )ro(~uce a
)rototl e (220) reco.__endeJ. that c:.evelo)..ent be ('eluled
until a f1:J,.. ,Jollcy had been (eciGcc. (221). '1.':1e
United :>tate~ 1:.00::' e..l in,; ...'est n t:,e idea, a:lcl after
a de onstr tion, concluc1e~ it .ight have a defi',ite
)lace in service re.uire.e:ts (222). l'llerea,'ter,
develo.l;..!.ent 'Ias aLJed at satis.L'yifl..g U.3. re~ t;'re .enGJ
(223). U..... )ol1cy turl.ed out to be contrary to the
dual role idea (224), ~hile on the cessation of
Pacific hosti 11ties the {j. S. re "'.,ire.:6nt c easec':. (225).
I'he project lias therefore c~l1celle, (226).

'V'ZEIC U3

58. ~he ef~olt involved in aca)tins Canafian
l'ac 1ities to initiati::g production and. to buil(~inf; up

*.Jor c c.etailed accol.nt OJ. this (levelo). ent se3
"Deva1o.:. .ent of the Cl:llladian •.agnesiur... _ llo:r- .."ssault
Brid ,e; by Col E.C. ~orne, .• ..:.. L C., ~ngineerins
Journal, Vol 29, )ases 712-716, 1946.
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to t1e ult1.~te ~ro(uc~ivc ca2acity of a).roved ty)es
o~ ilit .ry ve. iclGS durin thE> e 1'1" --ears of the 'iar
,.reclu-ed an:' great atte.. t ~t c.esigni ~ nevI t:'yes of
vehicles ur1ng t at ~er.od. ro reach ~n out)ut of
200,000 vehicles ...-e1' :'ear 01 over 100 various nevI types
lithi ' jar10d of 3 years _5 no s"all aci::.iave ...ent
(227), .:eve.theless, sO.,e Ll_~ortant develo)r,.ent \/orlc
die t3.:.e ,Jlace during those earl;' eta:s, The ~a,. tao '
is t. e best :~no,m e:'a. ')le, :£'his tan'~ 'lias first
producsQ in 1941, the {esi n 'ein based on t~e U.V,
Ge eral Lee tan.;: , but ii t1l ~'ae.· cal c:..an as in the
t:.lrret, un 1.0unt and ar~.a•.cnt (22 G) • l'he .lar.:. provided
a .rotot.:;>6 ::'01' the i.4 (SheL:an) tan::, \.hich'las
develo.>ed sil0rtly after'/ards b" the L.S. (225) •

.59. I"I)ical o. (' evelol,).. ent \/ork :;>articnlarly
s:i tee. to Canadian ondi tions ane' re sourc as is the
~no L..obile series of 10,1 ,;rounc~ pressure vehicles.
'1'11e dev"lop.lent of t'lese vehicles/as su)ervised by
the r,r. y ":::ne:;ineerin.. Jesi,-Jl Dr•.nch !--I.,::."J, 3.) of the
')e)art lent oJ: • \L'i tions an(l,:Ju'p.,l~', surve. oJ:
co......erc1al ty)6 s of sno,/ vehicles la, ~.ade in the fall
an' winter 0 1941 on the ins ti a tion ot the l) ••:. (230) •
.lollo';i Cj Ghe stut:y cOD.)letJ tests \/era carr'ied out
on the L.ost .?ro.Lisin,:; one 0,' these ty)es, anC'. a
.1ilitary vehicle ',:as c.evclo)ed t:.ere~'row b~' introdu­
oing a .llt: be. or' ..0' ii'ications to i:'1.•rove tIle ) ~rfor-

.•ance undar service conditions. (231). Sor.:.e 129 01'
t' ese 'Bo•.bar(i"r' sno\Lobi15S ';ere built, starting
in the sprin~ of 1542. ost of the ve~icles vere
sili•.Jed to the U....... ,t the S<:'.6 ti~e a )1'0 j ec l; ':;as
lusti tutecJ. to de V610..... , fro,-, the €,rol~D.Ci U], a veilicle
of a sL ,ilar eY9s (hall trae:: 'oIi tll skis at :ront),
but greater ca.,aciGy. L:..terest in this ve.:,ic Ie ceased
i ,ull 1943 (232). EOHeve:;:-, a pilot had been built
a. d dm in:; te3ts it beceLe a.,):.rent that such a vehicle
coult: better be >.18.noeuvred 'uy ,.eans oi' the tracl~s

than bJ s'.~i steering. Ie ;;as ,~.eciC:ed, therefore, to
builC'. an e-=.. erL.ental f12.11·' tracl:ed 5:10./ ve;licle.
Tests Oil tl:e ne\l ve~ cle '.jere carried out in the
'.Iin·~er 01' 1942-43, aUt their s':ccess 16(1, to a decision
to aCio')t t~e lull track 'jrii!ci ,Ie for service sno',;
traversins veh~cles (233). -

60. In the s9ri~~ 0: 1943 the ~ritish
·.iustry 01' 0uJ.ly e::)ress-:d .c,D. i .• iediata !'e(~uiredent

for an ar.oured two-i.:an I' cormaisso.nce si1o,,~obile.

T;"c :,,'esults 0.' jrevious 3::")erience lere devoted there­
lore to satis':ylng this re'.uire.•ent, ra t:':'er than to a
)13n "II" ieh hacl bee;: conte,~)lated 0: bllildins an
una r..ouI'ecl. }erso::lnel and cargo carr/ ..ns vehi" Ie, and
a )rotot:)e ';as built 0'1 -l;:.s vehicle ',hich beeal:,e
Imo'm as the "SnO\/i,:obile, AI'..oured Canadian, :.arl~ 1. II

(234). ?roeuction started in earl: s)rin.:; 1944 and
\/as co••:,;leted e.urin~j the fol10v/inCS v/inter, 410
vehicles having been )roduced.

61. Ueanwh11e, in January 1944, the
i.inistr' 0: ...,u).ly haC!. reluested ., •.c:.D ...... to develop
a version 0; the ::>nO'.a_obile for hot clir1ate and
aL)hibious o)erations. .1.S an interLl . ,easure the Lark 1
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s"0\1l::ob'15 S och:i<:ld 0 hot cl': .a'.:;e o. <:ratioIl,
".i1 co Cl' l'~ntl e::)e...'1. ~n';;3.). ,;0:::-:: '.,e i ::i>ti~ut.,C
,; c. 1::(' ~o t,,16 convEn, sioa o~ tte SilO '"ob_1. L ';;0 ~he
r; ourae:. ini. U CElt, 0" "'l:"C:-•. 110(; . ,0 sIs' '::1'e
.3.·c in - 0 ... 15'4.5 (2..;.5). Jesi.:;n 01 a

11 .~e. 10 -c rr/ln~ V~ ~ion or the u'c~t,

subsa _' lJly call d ': us.:rat,r iJ3"a- :l Oc-::'oiJa:r 1944
(236). :'ilot .odtlb oal:' e e .,roduced (237).

62. l' ~ 10.1 I.e bel' 0.1:' t,.e sno " ooile
" ';'1.', ' e :'e;: "'in, l' verted ':;0 t:13 orlsinal ove;rsno\;

unct10..::, 'i tl. 0)31'_ .:;ion r: u::lw:,:': L~)e J~';':l.:., ;01',;:
~Ias .started lJy ~.-,. 3 ..1., 1.1 Ccto:"er 1S'45 on oul1(in~,

fro, the" 0.1'1.: 1 ..no obile, a .,ocl;: u. of a s;::dan ty)e
vehicle ln .nlch ::. Ll'); 'ent aIle" ')srsonn.sl co "lc~ be
trans )ortJd in reasonable co...·ort in e::tre, ,e cold
condihOllS, e. re .t~ire. ,ent , ..hic;l had be':;l ss t.,olished
:1'0.. Jl13 e::JElri anc es oi' .revious 'lint er e::e1'C 1 ses •
..)'ollo;lin bi :'e: tests 15'. ';::l.,ui::ls Vlere .,ade ~or the
o)er.I;';'on (2;8).

6). O)eratiolw1 Lser tr_o.15 "e~e c~rriad out
Oil several. 0.1'1: i ':>no\.. :ob1les in Ital; In :'anuary and
,lebr'"a ~. 1,/•.5. :t'eri'or,'cillce ovel all tl)8S 0:':- sort
Ground was e::cel1silt. 1'116:" not 0,11y tra'ialled, :lth
ease, roads o"e and a halt :eet dea) 1n J,t,:=:, but 'iere
able 1;0 assist IJo '~aCl tlheelad vehicles to :l..!,r. i'ootin[;.
The ....o;;cl..anical rel~a')ili~.: 0_ ~::.a -vei:icles ~·:::s Good.
(2)9).

64. In 0 )Oratioll r: ,l~S~O::" Ue0rua:.:'·· to ~ a~'

1946) 'Ihich covered-3,10011es llil'::er the ~ost trv ,.11';
condi'l;1:ms of ·;eatl:e a"'. te1'r;?J..Il, it 'as (ust 'hich
u1ti.:a'i:e1" frovec1. til", 'Oi'S'~ e;:;'G<\,; ,"uriil[; ';;:::'e last
200 elL;s ()6 ilours) 0: 'Elnin~ s ':':: 6:l(;ine SHere
:noc::ed out :lro. ti'.is c?use (2":,0).

65. "_suallzin':;~e e:.: )3.11sion 0::' .irbo:.:ne
.1:'orc~s ailC!. . it:. a vle,' to 'ossi::Jle ve: 2-cle :re:,u.. re",snts
_n t.3 outh ;est :-acLic,·, 0.1 :<='l'o-,in_ Groun.~ 0s:,an
"/ort in 1542 oa t;'6 (I,evelo'), nt 0: CO.:')onents ...'01' a
t:;:ac:: 1....11_ va .ic1;; 0" t.: s. .allsst )racticable size
(241). .'he outco. e o~' t:-ls ',as the ;'i'rac!:e( ::;ae::'.
~'ollo,lil1' cO:::L3truc .:;iOIl 0-: a ,.ock U) O· '.:he :'rovi11S
G~o' :1" a te:...'o:atlvc G-~n",rc,l 3t2,~'': ~)~cirication ;/as
c.ra',:n u) allQ o..:~rov.,l :,':'vcn :':-or t:1-:' consti'i.:c'd. on of' a
)rototJ]e by the lilly a-Over l",n6. Co., SL1C e a laree
nu. bel' 0.. t~e c0.)Onents le~e illys' J3°" )arts (242).
l"J.l6 v :11icle ·;..:s 0,5...011st1'at6(" to 220 ; ~lit;..r:r . ission
ln ,"Gust 1.4.3 and a~or G:l'1eral J .S, Le;;;lbr~r' :6,
co .. :aIlding the, isslon, reco;;ni.~in6 '.:he J03sibiEties
O:l til:; ve~icle :lor ,n.:;le or airborne \S~, re{uestec:
t ,'I; 5 .,rototy",es u. CO,lS;;~·t.c~ac lor tri:.ls (243).
III :'Jece ..bar the, Ll:Stry of' 3u))ly ordered .:'our ve:icles
)lus :0'11' a. ...Jhi 'oiolls ",oQe1s (244). fllis o:cder a.,,. earec'1
to .. u..... l:..c.::ta in ).:lrt ·~hc )revicl.:.c rc~...u;:s~ . .c ~_c..rcll

1544 the .osition ~s clar~;ied (245). The 11~ancial

L ..,11cations or t;le ",1'1 t.i."h or(',er rals",C. dif'_iculties.
Le>lC: -!zase ,.rovidecl. onl: ,,0 the SU) 1] of sta:lc~ard

U. , ".il':.:ar:' e.tli.~ :lnt, ',L ar"as this was en e:. )e1'i~ental
t:,r..Je, :::i Ie on t:"e 0 1;: er 1:0.;.c. : u tual ,~G., t:la Ca::lac1ian
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v r ion of ,nd-Le se, ~' no aut oilt; to cove~

.rurel: ses n ... .:>. f· fs. ~ e :;>roblc '.3.:: rr-solvad
b. G.eel" io, to _ .'c:.ase ~he v '.~c les :or C... j _0,:1
~..r '" ceo' t a..: tr~L~: .... r t ~ ~ 00 the . _. as a ~ii.,.t

(240). ~ e i st ,ilot 0 1,0 iIt a::; a '~"o-;an

li 1 tll ar..ouree. recoan...lss .:C e ve,llc le, '''.S cor lotec1
in . )ril 1~14, w,' 1'0110'.1.'_ tests JJ,t' :."or c' ansee
in Gsi i" as s. l.!~ ae' to ..':nr-lal'!d, ;:':'e ... a it arrivail
in " v. .5 res::.t 0: ;;Ir':' tis., tests tieir oreer
',<15 c al'uC' to )rovi' c t:. ar .Ol:re' ., ), i olous load
carrle.s inste"'e. 0_ c;,~ ar oure-1 c .::.c~e( jee)s
)reviousl;' re;uestec1 (247) (248), ~uc, et:.e aLJ.rently
to so. 9 clsazrez_cnt (2/ SO) t:.is ord;,r . 15 :l.3ai.:1 chan~cd

to a loat' C..l ~'ier, not neccss"ril' .....' L.oious an:. ','ith
, ell: ar 'our L' 'ilractico..ole (2.50), i'ha ori.:,inal
co••tractor ,las unable to unr ert 'ee ilor~;: on this
.. , 'ific cion ('~.51), but \:.::..s ','i11i1l0 to coojerate and
... urn';'sh ~),3.rt::; to n" other contractor under't3.::_11'; the
; or': (252). • ne\l contrac tOl ras ...·OU;J,L. 3: ortly
ther",a ... t:r the :.inistr·' 0_ ,t!. l' ·tl'a...\S itted instructions
to disconti ue e;;orts to )rDC~re the ve~icles (~5)),
3. re ...ucst ;h .. ch \13.S ':0110· .8,1 a ·.,·ea~ or so lat.er b:"
a'vice thLlt tl,e cancellation ::]}oll: be c::ncellec'.,
hay n~ beer. sent as a result 0: ~ ,~sun(Grst~~d:r~

(254). rhere'JOil tl~e CO';'ltl:Q.C ~ ',las ]lac e(~ as _Jlaulled
(2.5.5 i. : t :as a.,_are.:t t:',at tl.e trac:eed :;8G_ 'l3.C. nOil
~o 1; into the ,I}OS ~ ',1<11' .:levelo I. ",::t; class.

66. In o:;:oder to ~,;l'o':e the )3r~·()r. ance
ol ,;; ee led v ,,:.ic 1 5 1.1 so.t ~rOtU1C:. Lt -Col :S.:J. Il'vin
o~ .J. --a .,)'6 __ desi ~r'.eG. a ;. ,~1:,le tl'ac1~; in the fall of
1943. 7'-'G tl'~C:' coult'. 06 nsed sL..:..larl:' to tire c::~ins,

or as a Ira aroun( tr•.c': .0:,: the rear oo'ie 0:: a
si::- :heeLl'- (2.56). ,L':"le .'ir-t .:ilot Lo(el, t~st~d in
the "'u..~.:l' ol 1~'1-", evolv,,( ,.liC:' ;:'avou~able CDr..Gnt
ane attracted the int"re!l'o; 0::' ·JO~J.J. th~ li.: . .;1',(1. F.B.
(257). It ".;-.... 5 co;:sic r ..... (l tlls:ce ··oll_~l bo (l ( .... ~ij.1.i-::je

ro ira ent; .:ocr the -Grz.c~ .i:l tore :-&ci~ic 2,$ 3.-'"l accessory
:0:.. 5i::-' ee.!.ecl ve"icles. .c'.~.::' ~io:',al '~i_o'~ ..o~els
;;cr3 • .ar:e inco.r')O:..:.ti:l[_ L __ J.'ova ..:~ts in c.~3si.:.:n (258)
am'. several re .ues ts . :el'e rae 3i 'T'3(~ _'or sets ol tracks
lor tii·ls (2.59).

~he ~ .. :... 3. as::in ... toI:, haVE: i:~~or~ed ne
t:ut the ;:-tu:::,le .i'rac:: .' ;;veloJ ..", C is 0:." rea t
interest to t:16 v. -". orces. rere is a
l.Glinite 00era'cional re \ire..ent ~'or over­
all tr3.c:es' _:1' the :'-ac i:.:'ic .•rea a:::: 1:1
ti:l u.,,;. t:.i" ",ro icc t is on ~:l.e ~: :,hest
jossi-b13 re __ l'e znt a..e" co;:se -'~3n;ly, the
:' ..3. are c:.esjer-:tel; a:. :~sus~o .-t trials
unc er<l3.:' L:. ed la te ly . file 5ta.'r ,1"0 say
t:lat it tl'ials are S\.~ccesslul th'le ',ill be
tre enc:.ou3 ]roCuc'cion re .: ... e_-Gn~. In
a ' ... ~ion, i;; 'Iill . rovid.e C...Jl.::.c.",ith a
s:l:3.:di~ c::Jl:t_i0t:tion to t,1is _,:__ 50': o~' the
Har a.:;ainst ,;a.,an (2ba).

-,uose ....uen-:; to r~ c' i,lterest in ~un.>le tr.lcl;:s
ints~lsi:icd; ac.C' i tio"-al re .US sts ca_:e J:'ro"-. the
, ~::'1is'i;ry of -"u.tJ.,Jly (261), :hile the -,atel1t ri :)l.ts
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o~e a sod to U'J' :'cturers :01' i11u_rt
_ur?QS s (262). 0 lC' o~' the rc.'.!"-re..el1~
close' it. t.e s o~;j .u, bl.\t inte 'est i~

t e davie a con" . II ' . nto t·:> 03 ~ ';a )er10d. I'
tes,,~ e rried out in t .•e .3. 1 ,u:, st'1945 it '" 3are
to 'ue v b .5" 0... 11 sue.. v:. S 0:" e '\i ,'C':. i; steel.
(263) .

7. ... eat n u. 1 oJ C. 01__.1.

... 1943 1'''. 11'- _. ~ s .....::::;_~ic_~io 5 ,.e _ ('ra";l U"J

.11.1 - 1 "cra.~~ t:.n,,~ (t_le J,,"i.t:~), ..,h:: _J.rc~_Oi1 0:
e. 0 1 be to ceo oU.vd _o•.~ ens 0

", 11'.) oi;ee" o. a i::.zt 10 .1 in.:., airel' .t (264).
Jroble:._ lias nass ... o. to ... 1.. ~. ,I. JJ. J.~or inv..... ~i a-~ion

(265·). ":lue to tJ 6 (L' .I.::ult. e.leounterccl .cr.......n.din
a contr etor to "ndc.I.'c.l1;:e t:.., en9.:lser~n~oJ', 2. ,ocl;:-
U) I3.D C i .~."";.J .. \;or:s:_o~s (261') • ..L"~e corf;0ruc-
tlon 0: a )110"" 0 31 . 5 la ~~J. - l,..Ul:::Sj,: L, __5" b'" th3

.. to.loo : 'nu.act 'ri!: Co. ";r (~07). 1'1-. clcsiz,n
co sis ted at an .4 "ar.:: chasis .:ol.'.n·i;.I.n~ a ·cur... et
ca ... ry':'n" .our 20-. ·~.i.s. _'0 . ~.c'lL:cl ...;uns. 1:1 ':-~1Ual'Y

1944 a ... e. ,ir _en~ .1.'01' 265 ;> .l.\i) .:::nts li,:3 es·i;.'.ulisllad
(~68). "'lOrtl.i t' _rec.i't",r it 'u::,c':'-.a nacessar:, ue
t i 0 , . 11 . ~' . ' t r ,.o ar J..l.l e ... o c', tiD _eL:.3S_.)1 v.as 8-,-Ul). 8n ",,0 l.lre
OerlL'o!! i .S ,,3d:' 0 15 J.. 0 a _ u..... tiO.l (26 S) • ':l1e

adesi ,ee;, i2.o ~ .0' 1 . s co .lete':. in ..y. il l ~70),
a::lA ..... oc: c tion ;3-5 ins vi" c;c' t:.e :Lollo".iing . '.0:1·i;~

271). ..:'te...• tl.re co.".,l~~, v ucles arc', ei:)lt
turret" ,lzf ba~n . rOLl:::: e:' t!'3 s'Gratec,ic ra yire: .en·t
J....or ..-,. hi.. .ral1...s la_ 3sd ~'i2), anc~ ·(j[!e )l"oduc tion
.ro::;r3. .....e ",3.: c<l..cell.3c 2 J,) ), 1:1 o~ eratio:1al~rials
caJ..J. i OP t 'I] _'_rst C.::.:._a(~-.~ .~r__:'" 0_1 a )ilo'~ ._oc. al
'n 'c', ., . y arc' lC.1." 4 il' C ~'".~'" "5 '0"" e'se·'lll_ ........ v 1,..;, ..... _ - J. L..".;; 1I ;,:).j. ..... Lo.. ....... _ .....L!.-:. " _

in the en,,<,e..ent o. 1'0:.,:1", tal.:;;e'i;s (274 :. '27'3).
The a)..reciation 0:' t:'e ":'1' ~:..':ice ,,3-S st.:::..:ec. u::> b"
the D.C.r. -,5. as .0110'. s:-

I ·;i~l:, tl1 e_8 'ora, tf) e::)i"085, 0:'1
06 al; 0: t~~ ar v;~ico o~r a)~raCi2~io~ or
tile s}eed a:.:c. e.' i .... ie:1c/ i ...:: ·\·~"".ic:::~::e

J·:i.1k turre~ ~ _3 _~~o""uce'~ to _.e3G -'hat ";2..8,
at ·G: a:' "cL.e, ~~. i ../.)crt~t r~<: ...:ira__en·c.

I'G _5 i'L:llv 1'6 .lized 'Gh.1'G the c.ev010·J­
•.snt 0.:' t~is -,o':erl·t:l.uJ.. ;aa)0:1, as far as
~. e l' ~. t . 4 t' . 1 "1 -"4 .? 0' uc ,,~on s a.:,e ~:l " ..: L.a aVal aD e,
J usc ~av" re.uirvd. u. V3r' cOilsic rJ.ble ('.:si',11
0." )roc.uction e.:'.:'o1'i;, .:'01' which :ull credit
is cue (276).

v8. Ganado. ca.:e in~o t ..e .cture. To i;:.e
-,rescie.~ .... 0 t::.:; CJ.~1::' i:l.:,-Co._Lncer-in-;r:ie:l',
GC:16ral • c. aU.Jh,uon, t:.e e:lG. \lsias.• Oi' Colo:lel
• ar", Id Ly: n, ~o:'al Car.a L n ~n:i:1e ,rs anc',
l<.i'~er 0: J"~. COIO,lGls Sa" .y:n· ane, .... rnaso:', a.'ld
t~ ..e i._s_~_.L • ; l~ee::ne J 0; Can2.c;.i~"'.n 0;'''1.. ice:..."s
anc: ..e:1 0...' all l'a~cs, :c.. 0_' the. rc:.c'cical
_... _0 ess .. ro.. u. 13 ~j, Oj1'.-a_ s i~1 sec"lri:lC

J a 0_ e ....... c.iona 1 "0 ~lo .. 0_ C(."l~l"'.ivJ.· _lJ.....e-
v .... 0 ;e~ ~. _s .., •
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~i~ onal B. ~ (277) Jay t~ibute to t,le
conu~ibutlon 1~ t; ~ evalo~ent 0: the ~la.9

o'jer, the succe s 0: ih':'ch, ':'n 1l.ctio", u!1~enc1,ered

i .' users n e•. thusi s, ,:i v: .O'lt )arallel L1 a,ly
ot ,or nee i ':l ,on. _..e C . ian 0 rf; 'las :::0 closely
1 t nted into the el.':orts of ~J:e etrola'._ 'dar::arc

_ rt t, ( . i.!>., (v .... )) ~h,"~ it ie iL:>Os ible to
dlvorco tl e t·o in tallin~ t' eir story. :P••• had
co e 'n"o be n in July 1940 ;:or the e:~)ress ;lUr.ose
o~ ensurLl"" in t. e teet' o~ a t'.re:l~enee. er. ...n
, v 10., not onl:' that the IJ.r 0 stoc:: of )etrole~_

ro t,cts hel in the 1:>eLa":U9reCi. isl.121('. s'loult:. :lot
fall into e~e.7 ha ds, btt that its ]ossibiliti s should
be e:.ploited '0:;0 t, _ullest e:;tent '0:;0 e:.cG_d to the
invader liter 111 t e ,otcest r~ce?t~orr i.2, inable.
lons ';i G. such un.'leasantr :::s as "barrel fla.: ,J traps, ,I

'be c: la-e iJarra as, ,. '\lite os canldrons, I i-,'ousasses"
aJ d '·dfu..i.gasses I tue ingenuii;:' o~ the ~ . .i.D. sta~'f

led t ..e. into invesU<;aGio:ls 0"1 .,o~)ile .,etlol ss>rayars,
thou"h '.ithout a. ' inteation of L es]assin::; oa the :i alds
ot the , L,istr:r of -,u., ly' S .'lao:6 I'hrO\;')r 5.::)e1 i.,an tal
":;st:l.bl~s' .ent. !'he ~ren carrie:: see..ed to be a suitable
val,icle on:hich to ,.ount such a device. On 2", ~,ay 41
a de. onstral;ion nas .ade 0: an e::)erLle:1Gal ..0'01 which
so iI )ressed Lt-Gc::l .i..G.L. _ cl~au::;ii.con t:"aG he no.',inated
1st B:l .LC.:::. to assist P•. '). in develo Jin\! Xl
L:..,rov'ed wea)o b:' t cal'~.·l:'S out \,1hatevar· ,'s<.r trials
\;ere necesse.ry (27 .. ). .:'he Jar O~'~ice :;ave its a.,)roval
to cba cle.elo)-,::::G t':o ,ontL3 later. Ia~on<!,a oto:rs
too:: in h_:ld the (;;3i -r of a :i:l~ Ie ~o:;hro' ;inc> e ..li)llent,
subser_uentl:' calleC:. the J.Ol1so::, ~;hile tl1e C3.nac ian
'nit carried on e:.~':':lsive tests GO c.eter..Lle the
~racJicablc load li ~t aid 103.e. distribution ot the
carrier (279). Tllelve _,:;:otoc' .13S of thz rtonson ',ere
cOE.Jletad by tl1e e;:l~ 0':- c ~ober 1~41. rllere ':-0110 eO.
a saries 0: tes~s <laC de, orrs'Gl'a;ions by ,IC' Coy
1 ':> , C - ' , t '1 k' , ~ t'•• '" . ..0.., ~;; orcer 0 ceve 0) ~ e "ac'o:;~cs 0:" ,1e
H&',])On ane'. to 'sell; ~he idea '~o se:lior ot.icars.
T"w) Cl..:io:.' 0.2 CO~QJ:lecl O~Je:"2 ~i o:'~, the C-i ':;,-C Eo..e
:olces _nO. the ".O.C. <",th C,'::.l' il Div ':Iere ~een

su):ortGrs o~' the c&r::ier :1a 0 t~ro' 'ere 'J.'he War
O:rice re~ec~~d th 10!lso_, Ghou:~ a:reein~ that it
_et t;:3 r~ .t.:.ire_.ents ..,rev~~usly kic' do'm, and sel;
out nel s.eci:ications callin~ .lor a 10n€3r ra~Ge,

at tie,a..e tL.e sG".~in:; a nu..:oer o~ ob~ecGio::5 '0:;0 the
use 0;: ~'la.ie thrO\:::r3 in i:1~antl'Y cal'rier ...-latoons
(280), an' e.:)ressin::, -"reference ~'or a ta:':: :o:ounted
\lea'Jon. .::'he C'J.:l=.ni:::.n G. O.C. re uestsd 1000 i1onsons
be }ro'~uced in C:mJ.c1.a (281). 1:,,, decision Has ,:ade
fully consc_ .us o;:~he shortco. .in~s of the .~onson and
'"i-G,: the ~'ir.. convic ti on 't;la t a "uch ~.ore satisfac tory
;;ea;,:Jon could be "~s:o'.et\ ulci ,,,,,tely, but on the basis
tha G th" , ...I1son ',VilS the 0:11; e'lui), en to:;:' i t3 ty)e in
e::istence at the ti .e. .. bird in ,and is ever ',IOIth
t\IO in a bush. rhe Ca..3.c1.in . al1lCi.acturers i'irst
.ilot ;as co;~..,leteD, Ll C'Llj. (2G2). :3y- ."'JI'll 154],
142 .10nsons hac be"l recaived ",n 'o:;1:e G.::., and
ad<..itional ;;u8 ~'er':) ac sea '1 route, ',Ihile a further
5c had b&en lost at sea b: ene" action (2[)::;).

- ~ • 1:l -u;le oi' 15'42 '~he Canaclia.'1 .::;rou...- ';as
6st_blished as O:;:le Ja:;~o.i~n ~ at:roleu::. 'Ja'i'fal'e
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71. ar1y in the ~uro)ean caw~ai the
Cnna ian .•rwy ~'elt t,lC esirability of havin a
heavily ar. oured fl~e thrower in ad~ition to the

but .itho t t e disadvro1ta~es o. a fuel trailer
" ch t .e Croco' i1e had, and in .."'",ust 1944 drew
u lans:lJl' s.eci ... ications ... or ,ountin3 ias) fla::e
gun 1. ,- cassis as converte: invo Ar oured
e~sonn 1 Carriers (,:a.garoos). fhe ';0.\ of installatio:l

VI s carried out in the Canadla.l Base lorlr.shops in the
1.::. tly .ove. ber a ... evi O.l ~ 1e e ..ui)..lcnts, later called
Bad e , 0. rived on G e continent, an'~, follo.ling a
erio 0: trai .'lin.:: and Llinor ....0 ific a tions to the
iui. enr., lere used in ac cion, fl.e eavier ar~our of

t e ad er al.l.ordec additional )rotection to both
c e\1 and equi!,L,ent over t::6 ias·. Itllou':-;l c:"\sualties
~o ias) cre\ls \.o3re li_.ht, there were no cast~alties

·.;hatever to BadGer cre';s in any operations in '/hich
the. vlere used, lio\lever, on account of their ~,uch

aller nu.:lbers ane. later dates of ado)tion they 'Iere
ot used to any:/nere near ehe sa-e e:~~ent as the
iasps (2)5),

7_. So tar little ~ntion has been ~adG of
the devolo). ant or i'lawe thro\;er fuels, thouGh, in
.lact, this laS ~he e.eatest factor in enaolin; the
range 0: carrier borne flaLe t::.ro\"lers to oe increased
:ro.. 25 to 100 yards, and Ii tll a )ros)ec'~ of attain':'ng
still ~. eater ran5es. ': i::tures Co..wi ttee'; had b'>en
establis~ed early in the career 0; P. i.D. Under thqir
direc tion ...'uel ui:~es 'Iere )re:fS.red ':'n tile ..'uel
,e"'earch 3tation, Greenwich ant" lielC!. tes~ed by
C... r.~.·, (296). _.0 early su.::;c:estion that rubber
or soa..? be added to stocks 0; )et~ol in co~~ercial

filling stations to :L'rustrate .:llly atte..:::;>t <:.t their
conversion to ene~y use in the event oi' a GGr~an la:din:
las turned to .:;ooc' advallta-;e '.;hen it 'las reco.;nized
that t e gels resultiIl€, fro", such acts of sabotage

i t o.1'fe1' an lli rove.,ent oval the oil LlL~'~ure

currently in use in flaue t'u:o;ere, ."ttention "las
first centred about the use 0_' IU bber, Shortl~' after
success las aC,.ieveo. the ruober S'X). ly failed, than:~s

to the Ja..Janese (297), r1erea:t",r efi'orts '.Iere
cofu'in::ld to the use of soa )5. III the u:.ited 3tates
investi..,ution of tl:icke:led- ::;asoLn_ for use in
incendia~' boubs had been undertaken even before
?earl .:arbour (293). T:e researches of both the U,::.:,
a.'1U u.3, grou}s \Ie~e succ6ss.:'ul, reSJ.ltin~ in tHO
th;.c~". n;:, agents, G.e!?endeut on different ray,' ~aterials
lor tl1eir umu1'acture. The Bri'Gish CO::llOU::d, called
i.to 3, 'las essentially an alULlim.Ll stearate soa). T;"e
U.d. lJaterial, called ::a)aln was a nixture ot alm.i lULl

cor pounds 0; nallhthenic and coconut oil acids (298),
Invest;ie;ations on a1urint!.Jl soaps \'Iere ;,mdertal;:en later
in Canada at the re _uest oi' C,. ,:. ..(" (299), :;)':1" 3 'las
ado-,t;el as .'laLe thro'ler :uel b'r the Canadian .>I_'r _n
··over ber 1942 and by the 'lar oi'~'ic ~ in .7une 1943 ()OO) .•

73, rter t~ false starts the ~onson Qid
achieve li ,ited o}erational use in the Pacific by U.S.
'orces, In. oveL.O:lr 1942 th::l .iar Office had asked
C,..:.,.' i: .i'L't; Konsons could be sent to tile .i(c1'.e
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~ s a e uest ~;i ich :a~ cancelled do ..;.onth late:'
L~OlL ,,:0. onths before the ..>icily landirr, General
~i"en o':er asl~ed lor '16, on.,ons or lates~ vy)e i'la..e
th,'o.;er' (302), to hich cie ,a. Ouice; re)lied:-

.~e..,ret unable to c OL.)ly ,Ii th YOU1'
re.uest in viel Q.S. decision taka I'. on
sec i ty ITrounds eI_l?loy l' lar.e Ghro\lers
in larga rpt large) nWlbers only.

Unll:,el/las.) (lat;est t )e cal',ier
borne) J.l&.e thro ;e...·s available ... or alloca­
tion in l'J.uant it:' until June (303) •

. ,", ereu. on the requireeent las canc elled "sinc e no
J.l3i.e thro;;ers available until Jt.:.ne I (04). In fact,
as early as January 1943, Lt-Gen. cl:aughton and other
au ~;lOri ti es had a :;reed tho.'G the 1'la..e thro,:er shoul-,
not be used )re.aturely anL unnecessarily (304a).

74. A nuuber 0: Ronsons, est;inated at 170,
,'Iere acquired fro~. CanaLa by the U.S. Karj and :,arine
CorJ?s. SODe 0: the$~ ',Iere mounted on tan::s and SOLle
on anphibious craft, and say; service in the I,:arianaa
car )8.i:;n in 1944 (305) (306).

75. 'lasps 2c beca:.,e available to the
Ca.:ladian Aroy 1n :;;Oranc e in . uJust 1944 (307). 1'hey
soon Gained the eonf';'dence of those llilits Hhich used
t;le _. By the end of the hostilities in tho case of
e 'Rerienced users flaLle ',IaS us ed in a).:1'0::;:1;.11 tely
50" of' the .!ain bat Galion a tt ael,s, ane. fror~ the start
of operations to clear the ;{hine Valley until the end
01' the ';ar it was used in 75/, to 10.0,: of the wain
battalion attacl;:s. "-1.11 units r_)ort th.. t their 1'1&:6
taroilers lIare over 90;, succ ess":ul in car:.::' in", out
their l'l3.J:le attae:~s, unci it is estLl8.t3c'i thJ. t a)]ro;:ina­
tely 200,000 gallons 01' fuel ',as ussd 0~)3rationally.

1'he 1'0110 lin; t\lO cO.l.Jents of users are of ir,terest:-

I consider l'lfu.le to be a 110St efficient
su) ,ort wea')on anc1 would tlS::J it on ever"!
)ossible occasion.

This unit is of the o)inion that the
:as] fla..::e thro\,;er is one 01' the best close
sUllJort \'leayOnS the infantry ever have had
'Illen;ithin effective range of the target.
To achieve this, stl'on:; SU.'l)Ort (fire) \;as
given to ,he,.1.. (308).

•i'he .>articular value 0';" the ias) in the tyJe of
countr;, encountered in the .'-etherlands is E-il:;>hasized
in the; follo'.ling:-

In rece~t o')crations over the 'oolder
councr;, 'here a- carrier \iaS often the only
vehicle that could be LloVGd, with the enemy
occu.9yiu" )ositions on one side of a dyke
:me'. our 0 In troo]s on the other, t;le only
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.e )on ic a1' ectivvly ';in::lcd out the
ane y I s the ',as.. '. rh~ lane .as 4ired
over the dy~e,a~d blobs 0' i ite.'~. 1 set
fire to stral .d \10::><:< coverln sllt trel.ches.
In al.:.ost every case, tile e e_~ las d i-,en
out of _1s )ositions :mil \las L "cc.ia~ely cut
eo; b' "he· :ire 0: S' ))ortinr- ln1'antr:- or
: . Gs. .:.0 nted 0, the carriers t':e_>.Selves
(309) •

76. ,l. stri~(';',1 thol:;h not ty) cal, ',as:>
actio, tool-.) ce at ouio'_ e, Ihe;: an intre.... id :'lar:e
c .. e I 0:: the Hi[;hland LL;ht In~'a"t:'! of Canaela neutralized
an ane=y forti1'ication located at the e~d 0: the south
ier. r. is :ortification had ')roved :iL!.w.une to ,:actine

.:un and artillery fire. .i'be orll~- a))roach las bv Leans
o~' t ..e pier itself, a structcre SO_1e 300 or so yards
long an ten teet '.Iide, carry in:, a narro.: ..;auGG
r.:lil la,' and under repair a t the sea :ard e:ld. c...lon.s
this t:.e carrier "as {riven. A;ter ru.-);ling 100 !arc~s

it .ired a shot o~ flame hich lell short. Travelling
anot._r hundred yar s a socon~ shot was :ired, then
a t:li _, which hO\leve:.., faileC: to iGlite, rhe flaiJe
thrO\ler \ as 'out 0: gas '. The crew hac~ Just ta.J.(en over
the \ieJ..Qon, ",naware that it had been usee". )revicusly
and not since rese.. viceQ, 20rtunately the distant
sisht of .lar:e, and the> Lere threat of its closer
a .. ::?roach hat', been suf;';'c ient to Llduc e the e;_er:~

Garrison to su.render, and by the tine they had
SUL:.10ne up encugh courage to e,.('r3e the su))ortin:;
1 "ant : literally were si ttin& on the fort Viai ting
for t~e~. rhe result: 1~~0 casualties to o',.n troo;s ';;
:ift! ..Jriso._ers, a -,-uZUltitJ 0; a~,unition, a 75-JJ.
~' and a nll1lber of nac~i~e GU~s (one 0; w~ich covered
the ;.-Jier :J.).;l'oach) ca...tured (310). r~at is the
)ic tu e tli...e a;ter tL.l6. _.. t the Leop.)l'::' Canal, \Ii th
t' e assistance of ::'la. e thrmlers the Ca.'1adian Scottish

ete the assault crossin:, itllout casualties (311).
S~li1arly in the cross~n~ 0: t~e Senio in Italy on
5 _,)r 45 one o~' the assaultiD3 c.:. vision, the 2nd
::ell Z.ealand, lost not 9. .Jan killed; t_.e total
casualties awong assaultin.g troo:;?s \,ere 43 killed and
279 "ounded (312). 0; this e:;:'~loit ~'ield arshall

lexatlt'.er says: - ..

rhis bat~le saH the Greatest use of
::'la ,e 0; cr" in l;hl s ',Iar and undoubtedly
the Croco :,iles and :asps "lade a EOSt vi te.l
contribution to the success gained. I can
su---,_ le;;ent the accour.t \ 'i th evidcnc e from
tile ener.y, obtained sinc e ca.,i tula tion.
un 14 )ril General vo~ Vietinghof~, the
Gerum "r. Jy Grou) COLlLla.ader, re ,:orted to the
Supreae Co:u:,and 0;: the 'lehrl~chti ;ISince
11 J~)ril the eneI~T has been e;l)loying a
ue': t:'),: 0; :.'la..:.e-thrO'o,iu,; tan:~ .hic:1 ilas
a ranr'e 04' :..'roII three to lour hundred netres.
i'hese \;ea,Jons are useJ. to burn out strong­
)o_nts and isolated ~ockets of resistance.
1'h8 ranf,e 0:'" clos: cO.lbat anti-tank \;eaons
is insu.• icient to co;;bat th;;, • I In the
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bsu d e..:a e ~... 0:1 o. the rQl C C ,. be seen
a e sure 0; the s'cholo~ical e~fect t e3e
lea.onn • G. on our ene•.y. (313)

/. .. ,6 e1':6C t 0:1 .orale is int .i.ca ted by
e;.1 re ar1:s as .:ell s b user rs)o ... ts. Thus,

___0'. in", is ca .. it· Ltio 1 Ge.Ieral ::be::'_i~, G.O.C.
64 G .. D vision tol t e G.O.C. 3d. Canadi"n
D.vlsion t;1 t 'llS I,en ecre l our :L'la.;e th:'o"ar • ore
than 'ot er 'Iea)ons t ow: .•s)osal " ,;hile the
sta..... 0.. j G l~. ~cr)s. .ed .. l~ .e thro\lin tanks

d ca... ri r, anc r ol:e as our .ost effecti.6 \:ea)ons
(31 ).

7 . rhis e::c a. e )h:c olo::ical ei'"ect is
a :Iase ";hich acco.• :.ies tJ ~ success ... u~. lare;e scale
introductioi1 of an:,- ..ovel ;·ea.....on. ,ith inc. eased
: liariGy a ore stable £nt~l attituQe accrues and
t.e 'Iea ,on aSSUI:IeS its )rc, Jer ):::rsective a..onc>
·conve,.tion:il' :ea)ons. It is'1.0)3<1 that, ...·or the
~lar e throl/er, ·G. is stateJ.en·~ I/ill nave:;;- have to be
de..ons trate. ,ea. ,.aile fla.::e chro lers

..• had :ul~.i.lle{ the antici)aeions of the
vision .. ies. fhGJ ha~ fought in over 500
accions, ha' su,fare: no hijr.~r cas\:ilties
than the :l.Or. .al carriar cre\ls and had ;::oovec'.
ther selv:.s invaluable inrantry \:ea..,Jons.
any a svout in.antcer o./es his safe re'~urn

ho.,e to 'C:"e fla.lin:; '. S]S' that stI'UC~-C

teJ.Tor into the hearts 01' tje 1 azi hordes
(,)12) •

79. &101:e ",:as cou')led i:ith _echanized :LIane
throwers in the tri bu te JaiC:' to the eflec tiveness or
our \.ea]ons b:' ;0 Cer. .an '::or~Js cta1l' (see ~Jar.3. 77) •
.•1thou:;h s .•oke )roduc ins ·~c·i.c es Oi.' Canadlan develo..,J­
_lent di. not see sCi.'vice usc Ol'!' contribution to the
l:no"lecse 0 ..' the )roductiol' :inc. use of s,.:oke \las in
6vit'ence ,,-t all sta "65 fro..l ehe laborator" to the
:iele: and es]eciall" in the :iel.2, .J' 'nda-;ental
researc!... . las carJ. ied. on a t the UlIiversi ties under
e::tra ar srants fro._ .J.C. -;.5. (315),

80. . 'oa:; s"loke .' evic es of' Canadiail ori3in
as the "Co.•o:::: tor)eco " 1':,is ;,s a li"ht, self-
st~~rL ~ :,ydro1'oil 'OI,'er craft carryin-:; SIlO~{e generators
(316), '1':1e su~~estion that suc;, ;}. cra..:'t be developed
ori ina ced i. the Lav"' as an outcolle or a large scale
s. o':e c.eLonstration at Coultenc..J, B.C. in! ay 1$'43 •
.. e idea \las Jut for' 'ard e,s ~n altf;rnati va cleans to
ircr~;t for la:·in...> 8...o:e scr3ens close in to shore in

la.. c.in o..,Je:r",i;ions (317). :.Jcveloi.J.~en''; ,or~{ ','.3.S a
coo ~rativ3 e::o~t of sever31 a r 3rcias coordinated
by ..... l.D.b. rrial~ of )roi;oi;y... ·_s >Iere held at ..?ort
ierce, }lorida, in ~'ebruar;' 15'44. ..lthou:)l the

sM.\lorthiness \las satis:o.ctory the self-steering '.Ias
not reli:l.ble and cOi.si'srable c'i.:Licult·, 'las e::)6rienced
in lau.nc .in 131tl). s tl....e . er'.; on it" ceca.e clear
that the "rOJl" 5 0: steerin,; ane' launcl.!. g uere not
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Ii ly to e solved su;ric:ently early to be 0: any
1'8 t o',)eratio 1 value and tho )roject \las abandon d.

L late in lA2 t the req.u,est 0.1.' C... :: .•'
\'. . ~ ..:y ~nginee~i :: Desi n ..J a..,ch of th e De.~art::.lent

o•• unitio s au".u ,1' u dertoo.: to investigate eans
o rOCluci 01;:e screens 'ro.l vehicle e:~l:J.usts lor
the"C ctical scresninr 0 .:.'.V. forhlB.tions (31 ).
J bae. ent.l' ~.C, •. S. ani D.l.6 ••. too.;: )art 1.1 the
develo) nt. Several •.0 els of e~i.aust sBol;:e a.itters
for niv sal carriers ,Iere roduced iilde)endently
by v iou; agencies (320). .ll 0; the.:.. ,roved
.echu 1ca11y unsuitable lor service ap.lication (321).

J .. tan:':: v:rsion \:as ...0 e slccess;ul. De ,onstri1tions
0; an El:.Jeri 'ental ode1 on 14 June 1943 indicated
th t the' tentative General Staff re,.Lir3:.Jent could be
satislied and it las ueciCed to have six :rototy)es
cons "C..:'uc tee. i'or 'crials (522). i'l:e rirst •.l8.nu;acturer's
"Oilot odel \las sent to the U ...;:. in: .=:rch 1944
'(323) a..'1d the re inin...~ :.?ilot • odels lIere com:;>leted
and distributed tl.e follo'line; wonth (324). l'herea:l'ter
the evelop.;ent beca:, e a victim of r,lisunderstanc1ir,g)
to \lhich it ul tina tely succur..berLl'he r,lisunderstanding
arose, }erha)s, throuGh l~ck ot emphasis on the intended
"unctions of the emi tter cou )led \Ii th t:le fac t that
in tests and de. c.nstrations co,~)arison invariably had
been ..a e \lith the .0.25 Rear a.;oke ;;;'·)jtter \:hich :ired
a bar..: of lour iTo. 8 Generators 0i ther in )airs or
alto:;ether. ,hether for this reason or not it cs.,.e
to be assUI:1ed that erhaust suok" 'las Jut for\lard as
an alternative to the Rear 3lJoke Z!:<li.tter. st9.tee.-c:lt
to this e.l..:''3ct ',las L:ade in the re')ort of i;0.6 (C. i.)
,ino, Canadian l'rainin:; School (325), ane' the sa.:.Je
ass~.rytion 'Ias re:l'lected in the revort 0; the Che_ic~l

Defence :::1Jerir.ental ,3tation (C .:J.~. 3.) (326) and iYl
the .iar Orlice dec ... sion rej ectinc the device L~27), thouch
no such sU~Gestion had been L.ade 'oJ C.::-,}:.r•• (328).
C.•. :-. v' considered that these t,;o s.l..o~;:e eutters

ere, in ..:'act, coaQle..entary in runction (329). .'he
situation ;'as slliJiled up by the ",.G.O. as follo\;s (330):

It \las consi ,erece that certain state·,
.ents .,ads ill regarc. to this C:evice ooth by

[Director, Royal rJ...oured Cor;?s] D. ,t •.•• C.
and C.~. :;:t~peri Jental 3tation sho\IS lac~:

of kno·.;ler..ge or' the us e d:1C~ potentiali ti es
or the e;j],aus'c enitter •••• Once again \;e
reiterate our stateJent r.:.ade in earlier
corresponc1ence that this device .ill not
el~inata the tank's'individual protectivc
sl_oke layine davic es, (2 1 boob thrm;er or
s, ;olee Grenades).... s we envi saged it the
:proJer use of the snoke troB an e:chaust
~\oke e~itter is the layin3 of a tactical or
a collecGive protective screen.

82. i ean ;hile a i".ore ur3ent sJ;.lOke reClui r'~Gent
had arisen in ZUI'ope in conflection \!ith the use of
carrier flaue throwers. ,hat was re ~uired was a
device to provide i, ediate selt screening to Jrote-t
fla. 'e t;U'm/er carriers c'urinG the final 1 t) 200 yd~.

o. t,eir attacx (331). satis'~actory e,.ui..iLlent
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conal t n o~ an 8-b r elle d cI~r .er :or l~.~O
o 81 e ~ 5 avelo)ecl al; C.!:l .•. 5. Porton,
~ land (;..31). ""r.i.a15 at ,llr5t Cana ian .....r •.y (332)
resulte _n n i e iate re Uilti.ent lor 200 of the
e ~i_. erots. _.1 order to ..a;:o t ese s.)eedily, Canadian
Base .o~~s ops nde took their )roduc~ion. ~hrough

the r~r 0 ficG 2l.j, ,y Grou_~ re t:.ested rt:1 additiona~

400 \m!c ;e~'e Iso de by C.B.. (353). T~~is device
Bubse ,uently re lace t e e::ist':'n3 rear s•.oke Gditter
of tanl.s (334).

83. Cana ian vlor" L the ,,,roo.uc tion and
control 0: large tactical suDke screens )redated their
artici)ation in hostilities by SQ~ years. A

tactical s: o!'~ screen "as la' by personnel 0 the
Sui'.. Id Station at 3edio1'Q Basin, i:.S., in ",-ugust
1542, at ;;he re ,uest oi the 1\aval Bo<:.rd (.'t. C..'.) and
\ih":'ch t th"l.t tL..e added considerably to the knm'lec.ge
of area screening, in :JUrticular it sho\led that the
harbour could be screened ',;i tl:out interferin:? \iith sea
traffic (335). Tllis narl:ed th'1 beginnin;: 0: Canadian
70rk \1 ich culninated in .;orthllest ,;::uro)e in 1544­

1945 on a far greater scale.

84. In o)erations on the continent considerable
use·.iS ac.e of oil fo:; genei.·ators as '1ell as of the
stan arc 0.24 ffi:oke generators an( s~oke flo~ts,

boc 0; the che,acal burning ty e (536). Oil ro~
be,.erators uere an .i!.lerlcan dev"lO)L.ent, desibned f:~OfJ

fund~ ental ).ysico-chew.i.cal da'a, anc. efJboQyi~ thp.
:;>rincl;>le, ~'or the first tL_e, ci' .ilIO ~Lcing a scree~.ing

s. ,oke by the istillation of hiJ! boilins )etrolull
fractions (337). Several types 0; geuerator incorpo­
ratin~ this )rinci)le lIere )i,'oc1.uced.

85. DurinG the yeriod Se te~ber 1944 to
~pril 1945 the s~oke ~its of thg ~irst Canadian ,r'~

sJent over 70 days in actually ~uttinb u, tactical
~oke screens, e~clusiv: 0; the t~e s)ent in )reparation
and )lannin.;. Over 5, 00 tons 0:1 snol,e }iroC::ucing
...aterial l;ere e::;:pended in t~ ese operations. The largest
SIll:e achon, t;lat in SUJJOi,·t 0" "1".:lIr...BI;:;' e::tended, ..
froLl () ..!'eb to 12 I ~r 45, consu:.nng 3,500 tons of s",oke
Llaterial. Due to char. ing situations this consisted
of a ser~es of screens (rat~er than a single screen)
whic' had to be chan3G' aL_ost daily. _ t the
co.._,letion of 'VE.TIl'. U" there ',.as a nearly continuous
line 0 s lQ1re e..ission Joints .30,000 yards lonG
~arallelinG the rthine.

86. rhess o)6rations ~_:ly demonstrated the
value oJ: controlled smol:e screens put U) by generators.

rhe ereat advantaGe of using s20ke
:enerators (oil and sfllol:e) rather than sh'311
lor :flroducing s~.ol.e s;:raens is in the eco!::ony
of eflort. It Bust be r~enbered t~at in
order to )lace one 90 InC or s _ol:e agent 0:'.
the grou~d about 10 :pound.s of bo::ed a...r..u­
nition is re tuired. ..nother cOT:l)arison
of efl'ort is the relative tonnages re,uired
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to l3.1 nta' n a kilo....eter Suo':£; screen i'or an
.our i. a follo.lin uina 0' average s)ee<l
(10 )h ) • .i th 25 pounder s.~o;;:e 100 tons
of bOAed all. u. tlon are required against
1 to 2 tons ~or Sl~ke generators. another
advanta c of use of .:;enerator sl_o:~e is t at
it 1s sel 0.. used at the e;:)ense of HZ
as is usu lly the cas~ ;i th s ...ol;:e shelL
,e use oJ.' shell is tLe e1'ore a very

e.:.J~nsive ..et:.od 0..' )uttinf; U} a &.:o::e
screen b'lt r..ust be accepte. \;hen laid in
ene•.:y terri tory. (36)

87. It tlir:ht be ell at the outset of this
sec tion to e;:plain the si,:ni1'icanc e of the tern "Gas rr
in the -;'0 ~ul~r e:: .ression ·'Gas{arfare'. ./hile to the
civili:m iay:an "sas" !,eans hardly anything •.ore than
socethulg .i th 'hich to coo1<, to the scientist it is
a stat6 o. catter in ilhich the "dolecules are prectically
unrostricted by cohesive forces', and has neither
definite sha)e nor 701~2e. Cnlorine, the :irst of
llodern che ic~l 'orlare dgents cOll)lied with the
scientist~ d.eJ.'inition. ::O\'ieve, since 1915, ,;hich is
enerally acce)ted as the year of birth of lodern

chelllcal i:arfare, '"' nunbar of totic agents of all
three states of netter - solid, liquid and Gaseous ­
~ave been addec. to the list 0;: cheuical ,:arfaL'e
substances so that, to the soldier, the ter_ agas"
has taken on a looser an~ different connotation, and
is a ..... lied to 'any substance, ,;het er solid, liquid,
or va)our, which is used tor its poisonous, irritant
or blistering e.'i'ects: (3313). It is hoped, therefore,
th9.t the 1resent .ork ,;ill not occasion in the
3tric~1:r scientific rea~er any went 1 \;rithinGs, 'Ihen
a u bstance lith a Joiling point of 2l7°C. is referred
to as a .;:as.

88. The establislli.ent of the Z~~erillental
tation at ~ufJ.ield (see ~.a.:e 3) Lade it .ossible to

elL inate 1'roLl the conce~,ts of the behaviour of che..ical
\:ar:are a..,ents Lluch of 1.;hat Has either s)eculation, or,
at best, e::trapolation fron sLlall scale experir.lents.
'The station had su:;:icient territory at its dis~~sal

to per.it observations to be ~de of gas releases on
a scale coer. ensurate iii th t. at li1<ely to be used in
o)erations. ,-uch 0;: its ';01'1;:, es:?ecially in the earlier
years, consi<lted in e::anining bv .:eans of large scale
e::}er.:."ent:> t lose ty.otheses iihich had been develo)er.
on 3as behaviour on a basis of the disjersion of
relat':'vely s,.all a.•Qunts of agent. i'he lJOst significant
factors ln tIe release and travel of ;as clouds are
tho:: c sever&l natural _,1 e,10 .ena 'itich are collectively
calle ., ther. i'eri'aln, ·.h ich lncl uc1es the texture
and )10;i1e 0; the earth's surface, and the vegetation
and bLliln.i.ngs u)on it, to.;et:Jer 'Iith the nature of
its subsurface, co!_~s a close second. : ..s a result of
• _ch •'eticulous o~;;: carried out over uany years by
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t e ic 1 Deaence ;::;erhEntal Station i'1 "he T...

it )0 si le at the be~inni of the 'ar to ]redict
it a )ractlc ule dag ee o~ )recision the behaviour

o s cloud nder those vari Jions 0: ~e~ther

co Itions ~reval1 ng at th t statirti. rhat is to say
a satls'nctorj egree o~ correlation Lad be3n attJined
bet/een .uant1ty Oa gas; til e, aistatice ane concentration
do m 'ind; at.os)heric turbulence; lin s.,eed; a~ a_r
and surface Go, _eratures, "ithin certain lir.:its. :t:ence
t e soldier could be ta~ t that under certain
teat er conditions he ';as ore l~kel' to be sub·ected

to a attac~~ non-a ersister..t gas t en under otl ers.
aavourable and unt vourable \ea~~er conQitions had
co e to be reco izsd as conceryts in the tactical use
of gas. i"ne '3u"~1eld lorl;: on behaviour of gas clouds
'as essenti lly an extension 0.. the .:;revious work

to cover ex~eri lent 1 con'1tions ell beyond the
1 "i ts 0.. :!?revious ex:!?eri ent s, Ii thou t, in any \lay,
discredit1 'Jrevious "ork t: e results did indicate
th '(; cert. in rac tors, _~nsi:snificant ',Ii thin the
narro"ler li its becB.i:le increasinr;ly sic;ni~icant the
ore c er'~.J.in of tho se lini ts VI 1'e exc eeded, and that

.,0 ification of existing theory ';as necessarr to allow
for s.,ecial conditions. T.e ult nate effect for
)ract1cal .ur)oses reduced consi erably the significance
of .1'avo '1rability and unfavourability in \leather
conditions (359).

85. In the 2'irst Great .:ar, Vi .en the use
of che. ..ical agents had beco 1e a nornal feature of
batt Ie, and res}irators a standard i teu of )ersonal
6.ui1).jen", the Dost el.ective casualt-· )roclucing "gas'
\las dustard, 3. blistering, or vesicant, waterial
rese. olinS an oil, and llhich )roduc es 510.1 healing
che ':cal burns /herever it cones into contact -,lith
the be.y. Inhaled as a fin2 s)ra7 it usually proves
fatal. In the eyes, if not luickly attended to, it
causes blindneas. Obvi usly an extre~ely un)leasant
substa,ice 'Iith \lhich to be .:::hov:ered. The tre~endous

develo.,lent in aircra~'t bet;'een the ;'ars increased
the 11.:'el':':.00d of Just such a ccntin6ency to a
virtual certainty sl10ulu gas il2.rfare ever be resorted
to. .eculation as to the )ossible results ranged
all t ..e ;-:- .'ron the luric1 fli:.;..ts of LlB.gi.nation
of ;;r.;.t3rs in the sensational )ress, throuJ1 the .ore
sober, but 50.:1e tic es erroneous, calculati ons of' the
in~tiated to the blin' pooh- .oohings of the ultra­
conserv3.tive. In any event a tre:....eno.ous ef~'ort iias
e;'...e!lde in tine and r:att:.rial in providing defensive
r easures, . consifl.erable nuwber of full scale
eXJeril.ents carried out at the ~:DerL2ntal Sta~ion

Oil· Ghe elfectiveness of air sprayed mustard eas
e1abled conclusions to be crawn based on actual
observation inateac of co~jecture, on fact instead
of theory (340).

90. .'1. Jrodinent feature of Su:l'ield work
I: s the assess. ent, or evaluation 0: the eJ: fec tiveness,
o~ various cher.ical ileapons and allIlunition under a
I,ide variety 0.1' I,eather conditions, thus eli ,unating

UC:1 ot t. e uncertainty as to i.hat ,..i~1t be ex)ected
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at te ~ atures {e e investi vion had hitl rto bevn
W)OS ible.

91. T••e tec1:r:i .ues develo_",d an' I:seo by:
nd the s eciel .Lac lities available to, tOle ....::::)eri­
ent 1 Station led th into investi etio,s only

otely relate to c, aLic::.l ':a~'.i'3.ra. oeabl along
t ese was lore carri~d out on G. (. e••is"ion o~' - .D.T.
so 1 tioils '1'0. iI cra~·t ..:01' 19.1'6<. scale control
0.. insect ,ests. _ deed, t: e e,.to.,.ological "or1~ of
the establis1u..el t <.:.:1)anded so considerabl ~:_at it

s 'ouni necessary to set'), in _,pril 154.5, a
s. cial sec tion to carry oue t e volU!.e of u:>rk

ert cen. Perl )5 're ,ot~ly" hardly a}~Jlies here.
he er dic tion of pred tor' insects by cherncal
eans is but a short s~.'J lIOfl the eradication of
redatory. 1B.llS. ()41 ) •.

92. In 1942-43 a series of e::)eri ,ents
'e~ e carried out in cooperati on ':i t,l t, e ; adical

...ervicoJ on the ef~ icaey ofmale~)tic drugs in the
.revontion 0" fatiGue in troO)s. l'his extended the
wor': in ~n..,land O.L :91'. D. Russel Davis, }erfOriled
earli in 1942 ;ith the cooyt"ration of the Officer
Co.~...andi "', the rte"ina ,Ufles (nm' Gen. C. :Toull,es,
C.B., C. .J.~., D.S.O., C.:;)., C:.air;l8.n Chief'" of 3taff)
an' Col. Eo: . Bro',;, o~' th3 Canadian: edical Service
ov rSvas. The conclusions ol Olle test in )articular
are ~.orth not.in:. In this test 150 Llen were involved,
a :;>1'0 )ortion of ·ho~ received benzedrine sul}hate,
e-:ercises last~d 3 days, durin::, '.:hich tiE3 t1:ey
~rc eO. 50: hours :~th a toral rest of onij 7~ hours
of lihich it as :possible to s13e) only 4;. r:le Llen
\Iere U!l3.iiare o~ t:J.e eriod 0.1.' duratoion of t, e test
until the acttUl mOilent 0..' ter_:";lation. "The
bene. _cial e:l':lects (of beilzedrine) were not Garked,
and t~e ca_~cit· of the dru; to alleviate fatigue is
not co•. prable to the ':'nflu.::nce 0:: sood. of;ie ers on
troo_,s" (342).

93. ~ven L' s)ace )~"";;itted it ',;ould be
~_ossible .Lor security reason..; to -,ive a detailed
accounG of all the or~ 0; the stacion. Its share i~

t, e enited "ations '.:ar e.'.I. 0 t is best s._1L:ed l!..J in
tne 'lords or General G. ;;,: uns::ill, Di:rec tor of Special
',ea,,?ons all 7e:'icles, ;;,le ,.,,1' O':fice:

~or va~ious reasons, the contribution
y:hich Carada has ,..Bel,e to Cho;. ..ical ',iarfare
in all its facets has been out of all
;>ro)ortio'1 to the cor:tribl!ticn t1:<::.t could
rig.'l tly have been e;c~)ected :.:'roD the :,)0. ,inion.
juf.li a lei has :21ayed a large :,Jart in thi s •.••
(343 ) .

urine i ts o..artL~a operations about 300 ~~ielG. "';X.fI _riments,
ostl large scal"" \Iere carrieG. out, and _n the

vicinity of 400 te~hnic·l anC: scientific re_o:ts and
er oranda 'jere iSS"led.

94. LeS3 s~ectacular, but no less 3ssential,
-ICIS the .01'1: of the Che..ical 'arfare laboratories,
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Otta'.a. 1, e pr, ry r spons billty of t11ese laboratories
I s to ensure the ade 'acy, bot in uality and
'i tity, o~ t ..e various iteIJs 0: equi.,.ent ~or

....rotection agaL at c..e ical agents; res:;>irators,
'abrics Jer eable and i )eroeable, oint lents to

reduce the e~ "ectiveness of blister "ases. .~eec.less

to sa:' this involve~ not only considerable routine
v:o.'; bit, in adcitio;1, ever:' change in the su)_ly
sit tion 01 nece sarJ strategic rAterials, e.g. rubber
'or • _<;.,lirator:l; every nel; it ,\/hether che.J.cal
\ar re or not, of s rvice e.ul. ent ado)t~d for
o)eration I use, even suc~ a)~arently insignificant
ite:.:s as buttons, ever' nell theatre of operations
o Jened, roo sub-artic to tropical; every potentially
ne~ c e.J.cal aGent re_~rted r~ised a defensive )roblem
.. ich had to be investi"ated. Such investigations
rovided the establish;,ent \lith illOSt of its \lork. A

second )hase of C... L. qor~ was in technoloGical
advice anl consultin_ to those nanufacturern ~roducing
che.lical lar;:'are stores I;hether defensive or offensive.
Cccas.i.onally su)ly )robler:s becar:e so urgent that the
laboratories were theu;lSelves co,uelled to enter the
production field. On these occasions the pilot plant,
vlhieh fon ed part of the establisbllent and which
norBallv ias used for the investigation of uanufacturing
)robl~s, )roved invalue. ble. Th.\s, when the re-,tuireilent
for D.D.f. by the services I.as _.ost urgent this pilot
.:.:>lant lias the only available source of the r:aterial
in Canada. TheirD.D.'f. production, \lh11e suall by
LJa.:1ufacturing standards*, was tiuely and adequate for
i ediate needs pendin~ the develop~ent of larger
?roduction facilities (344).

95. 0; considerable iDJortance ~ithin the
sphere ol' C e..ucal .Iarfare laboratories activities \;as
the \;ork carried out on )hysiological as~:>ects of
che 'cal ;arfare. This cove.ed inv~stisations in
9.rophylactic, L~unolo~ical and therapeutic weans of
@iti£atins the nunber and severity of chenical casual­
ties. i uch efl'ort ';as ained at iwproving the ointr.:ents
)rovide~ for )rotection against vesicant agents, and
vlith nar';:ed success althouS-l the objective of producing
a sin.;le oint..:ent with satisfactory effectiveness
a",ainst all vesicants, the c ief of 'ihich are r:ustard
and the nitrogen nustards, 'las not achieved.

96. Oonsiderable extraDural work in chenical
'Iarfare vzas carrie," on in the universi ties in both the
che ical and physiclogical aSgects of the subject.
The e::trarJ\.\ral effort las !.oore concerned ',lith the
Ion 3r ter-.... )roble..:.s. fhis ~/ork \Ias integrated
into t e overall Canadian' 'ork by being coordinated
in a section set U'J for the 'Juruose in D.C ... c..
rhe results of sore 0; these~investigations, as of
other che...ical Vlar ~'a~ e re searches, are .0\1 be,?;inning
to f' m. their \la' into the scientitic 11terature (345).

*The pilot ~lant )roduced 7 tons of D.D.T.



97. he JirectoJ.'ate 0': Che~:J.cal :ar:are
nd S. .0;'0 as res.onsible ror the ad. ':'nistration,

c:. in ) rt, the direction ?': t, e Hor., 01 the 'far
Disease Coptrol ~tation, oint U.. - Janadian
or'a izatio,.. A notable ac; ievel.ent 0::' the scientists
of t',ls tat 'on 'a:; the develo'J.1ent 0;: a vaccine

&oinst tee d cattle .la ue 1inder)est (346) (3~7).

9 . It is no secret that none 0; the
belligerents resorted to cte lical :ar1'are; one or t,;o
incidents re ;orte' \Ie. elinor oln: nay have been
urel accide~t'll. ".en t~ :J 1act is e::~J.ned in

t.e 11 '.t of t:.e al ost universal e.:)ectation of its
usa not onl' befor the ar ~ut throu 20Ut aUlost iuS
nt:re co"rse one naturally te, ds to ask: 'Ihy? It

is not d f. icult to anS,ier on the _,art oi' the Allies;
the J.eason 'las reit3ratSc. a~ f:rc .uent intervals by
11ie' leaders. Gas \:oul~ be resorted to 0 1:- if

the en~ used it i'irst*. The reason is Gore dif:icult
to seel~ on the )art oJ: the a:;:is ')oO'lers. rIle notorious
.'azi disregard:o vreaties .JB.l::38 it u:llilcely that the
Geneva Co vention or 1925 "las aI1Y deter~ent.
Besides, Italy had already violated the convention in
the ~thio}ian .Jar. BotL Italy and ·thio~ia were party
to the Convention. Ja)an 'las lot a sisnatoryto this
agree_ent an' had Llade SO,le use of gas in the earli3r
yea 0;: the lar against Chin-a, \bo \'1 s. It is
perlla)S :orth: of note that on both these occ~sions

as ~as used against de':enceless ~ersonnel. ~le vn_ted
3tates \las not bound by the Genca Protocol so that
this uestion coes not enter into U.S. - Ja)anese
bostilities. It see.;5 lo.;ical, thereJ:ore, to cJisco81t
the Geneva Co~ention as a lactor in )revencing the
outbrea.: oJ: cheLicJ.1 Harfare. To su::;<:,est that
hlmani tarian consideration restrained tile a::is Jowers
fro resort_ne; to gas suac;;:s of 'ch~ J:acetious.
Rotterda.;:,r, Coventry, Buchen' ;ald and a host of' others
testify otherwise. Iacl~ of con:~idence in gas as a
\iea)On oJ: liar? Ger...any IS e::tensive )r6)arationa as
e~eu)lified by Racbk~~er belie this su~gestion,

thou~ t~e ,ossibilit. of a dis~gr6a.ent on this score
bet\'ieen C.overn:.lent :?end Gene::'~l Staff e;~ists. The .wore
tl:e .•uestion of ";hy I is consic~ered in conjunction
'it the :'azi )attel'n for CO!lc,\CctL.g ·;ar the Lore it

see...s a).,arent th:l.t they ';ould !laV6 resorte( to cas
had they been convinced that t~e conse~uences 0: its
use' oul react in their favor ann. 'Jrovide 50.16
adv~'1tase ~lich they could not otherv;ise achieve.
rheuestion then r3s01ves itself into deter~~ning

Ihat ;:actors could have instilled into the r:azi Llinn,
the (oubts ,:aich stayee, their c;.61.ic:.l hal':cL 'I'he
acvanta6es of gas abainst ip2dv~uatelJ )rotecte:
personnel had been dewonstr~te: on nuwerous occas~ons

bet':;een 1915 and 1~35. 'rhe e::tent 0:1 cheLical (:e:.:'311sive
:..easures, 0; Bri tain ir .Jartic ul..:.r, were \;ell knOim

*:::n the 0)111ion ?i General. cl;aughton gls 1I0u'.d
have been used against Gerwan landins in the Unlted
,\.ingdor 1n 1940.
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to tho Ge ~h cl6 'e si ve t 0 out;hness,
s c1a.lly in co.j,) riso, .ith r,Ja y'5 0, , ..ust
ave r ised doubts as to ;;, ethe . the se 0: 'as
;ould be orth \ 11e. :::n t: e 1914-18 iar -as .•ad
boen so. c ..~ t o~' a boo eran~ since the )revailing
wind di ection in .,;,0 t:.eatre o~' o)erat.i.ons h",d been
in .lliad ~'avour. In 193,,-'<; t"c ) llies Here far
better .re)areu to ~etalia~e t e ane.y believer
o l' retal1ato~y )O~~ntLLt:r e' n creater than it ·'as.
ThlS e=)6ctation o~ rece V1 evveralfold:hac they
Here ,re)8re:1 to dis)en3e e3 Jec' ally \;i th the loss
01 ir su.eriority, could h~ve inIluenced the
decision. It seedS lo"'ical to 31::':> ose that our
p e:;>ar ness for ch ic 1 \:8:::-: • e, both defensi. ve and
0~~e.3ive, ir not t e only reason or even the chief
reason, .",5 at least a contrib, ting factor to the
failure or the azis to ili tiate sas \larfare. If
this is so then our effor~s :e:::'. not futile, as may
ap)ear t ~irst sight, but lara, in fact, first class
insuran::e. T is belief ';as e~~)re3sed by the COLl9t­
roller Che..lical De~ence ;)e.Xlr+.lent (1.. .... ):

Thou 'h it na no,. a)eal' at ~'irst

siGht that sinc'3 che,.:.ical ;Iarfare has not
been used in the \'ar aGain"'t Gcr~'any OUl'
e; orts have b,ocn lar~ely waster", t'ljS is
by no neans the cav~. I have just ~aid a
vis it to the Gel', ,a.'l ::'orton and fu 17;un1ti on
dULl)s and I ~~ certainly sur)rised at the
hu[;e scale on ·.:hich tJ-.ey hav _ con ;uc ted
their investigations and tha lar&e w.ount
of ~on;y they have s~unt in equip)ing the
)lace an~ 1n )roviding hUBe su)~li~s of G~s

e......:unitio.l of all k:. ds. ',e have 1'ost
certa.'..nl· ;:;ade ;;i: . ('.~ )end a tre..3:1l0US
elfort. 'i'his t::e:>' dl~::t have dO:le because
they ~el'l of our sta'ce oJ: )re::;>aredness b·t
a))arently they ~_=e Leterred J:roll initiating
che.;lical \/an'a. e 'o~, 'c',e hiGh state oJ: our
deJ:enc e and the 1 ~ t'" - '3.tion which I:e should
~ave brou3ht to bear .ad they init:ated this
for.: of ·,;arJ:·,r;:;. I,'ler efore ::eel that we
~lave I'on our cher_cal Hal' I'ithout havino to
~'ight it. In other ,;ortis, \Ie ha';e been a~1

extremely che3; inslrance )olicy, a lact
\;h ch I h0ge lil_ not be ::orGottei: in the
years 07 pea0e .:hon t.e l;loney baGS arc .J. bit
ti[ht. (348)

. ajor General .n.lden E. aitt (C~ie:L' .S. Che.ical
iarJ:~re Service) ,0Lnts out a lesson in )reparedness
in tenon-use oJ: gas by t:,e er:d:.y:-

It lurther proves th~t ?re~~r~dness

pays .••. Here is "- C-"3e ,;here )re,;.-K redness
actuall~ ~?evented tie ~se 0: a 'aa~on (349).

There are those 1.:10 Houl( be ):'~,Ja~ad to clis',)u te tl- is
contention. 'iithout atte~)tin,; to justify ~l'jtller its
validity the fact ell ins that in t~is instance
)re)aredness nay have i/O. 'cd; in th3 ::;>reventioll of
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r in toto reJ redness ,as never been tried; other
...at ods ave: and L vain. i'h re see,~ to be a good
case in ,avour 01 vin-) e,aredness a chance. 'rhe
cost is little co red GO th t of lar.

CO•• 1.i iIC.'1.TIONS

99. rhe production for se'vice use of ar.y
COL...U ications e .ui.JJ:lent ru lnine, into a vah'€. of

~t in li.e three quarters of a billion dollars
is itself a testL:ony to the eLorts of those
res•.onstble ,or the design an, c'.evelo)Lent of tl,is'
e uip.,e t. .. 'cJ: 0: it 'I_S of C na'ian develo.'.:ent •
• la .:;e "' o::lOrtion 0 it :as Gtie to the ':ork of the
irectorate 0; ~lectrical ~ld COLmRL~icati0ns Jevel02-
cnt d it~ subsid.ary, the Canadian 3isnals ,esearch

and Devclo.~ ent Establis~ent. Originating about a
nucleus 0,' technical ersonnel in the ·'re-'.;ar Directorate
of 3i s 0' the General 3ta;; Branch: the Drouy
In]er e t var.ous transformations of function, organiza­
tion and supervisino responsibility, according as the
ar econon] Jassed throuGh its valious earlier ~hases,

until it settled (0 ;n _5 a i • G. O. direc torate in 1943 •
.• t the Sa.:le tiLl8 an a,:...:y r"cJ.ar orou) I:hich had
~reviously been integral itll the signals organization
beca~,e a section of the ;)irectorate of Artillery.
rhe nell D.~.C.D. had ,Iell defined ter,ois of referel-ce
inco~?orated into its ;ar ~stJ.blish.r.lent (330).

100. In addition to the nor-al Ilork of'
desi/.)l of si:;nals e,.ui:;Jllent, the Jirectorai:.e had,
li~:e _any other Jirec Gora tes, all those probleLs to
invesGi~ate Imich stell fro such thinDs as the ~ailure

_l"l. su?)l~' of a strategic rail •..aterial, and the
necessity of -ee:;>ino equipLent ';orkable vlhether in
the arctic or the tropics. 'rhe loss of rubber sup)lies
nece_sitated the introduction of synthetic ~~terials

as cable insulators, and a ·,Iic'.e range of ~nsulated
conductors \'ere develo)ed by J."::.C.D. using these
subst':'tutes. ?erha)s no other single ite,lS of
equi. ent aro as susce~tible to d~Jage due to tro)ical
conditions as are cOULillnications sets incor)orating,

s t,.5y . 0, so .:any di fferent ~:in' s 0,;:' iJa teri:3.1s in
their -a~:e up. Even under favourable cond::' tions
corrosio•• as to be guar(ed d~ainst. ~t high tenpera­
ture anl huwidities and ~ith the addition of sea
salt, and nu,':erous deleterious G. oical flora and
fauna tll danger is incre sed r~nifolQ.

I1.eless Jet, Canadian, 10.9

101. A..on::; the wireless sets ','idely used
early in the \tar "as the :ireless Set, Cana<:'.inn, l~o. 9,
(".9) ..hich went throue}l several redesiGn jhases to
b"cOl,e :!lOlm, eventually, as the "52 Set". Over
21,500,000 \Ias sgent producing i.lOre than 2300 C.9

and successor sets for both British and Canadian
forces. Dasen on a ?re-Ilar British c.esiE,n the C.9
\las a Canad an redesiGn r:hich ...;av.:; increased
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e .iciency and _er ~tted the alternate e of alail ble
C nit e. r.S set • ~ )l~ced i Lse by the
Can i . Ove seas (e.:.. 0.) ':'n 1942. It \;o.s
re:i>Orted as giving e;;:c\::l.L ,.1; se"'vice and r.a e a cooC'.
inl>res sion on tile ri tish, Ci Vi:1J ill.)\) tus ~ or the
esi n of 0.9 1;: I ;; ich Ct1.le into \lee by C.... 0.,
d ritish .r..:y Oversb8s in 1~4.), ann in 1944 las

u eel in beac•.-lan in
J

0 era-tiors in 1,0::' .an.y on
D-;)ay. tho .•~ I se~ w s desi~ed to doa~le the
ile e- ran-e o~ t~e sa.e _1'0 Calcy. rile avourablo

i )ression created by this set )rovided ~ritish

interest and t:le ill. etus for t e desiGll of ',1/ Cdn
52 still h. :er )o':er and greater ~reCltlenc~'

coverage. In Janu r'j 1$'4 /, it Vias agreed that C5
•.Ie II se\. e chan..._d in mu::e to .lireless Set, Canadian,
70.52 (351).

'i:r:.e_less _~~t I Cana ian I 170_,52

102. The C-52, ,evelo)ins frOLl the :;;0.9 Set
;:Jroverl to be very )o.,ulJ.r i all ~uarters although it
.ilS noted that \/hile j,1erforrance on BediuIl ,o'"er rias

cood the... e las a tender..c~' to overheat on high j,10\ier.
This set: s )articllarly valuable in airborne roles

d for co~ nd vehicle 'ior ~in". rhe D.:;:. alone s::;>ent
over 14 .illion dollars )urchasins these sets (352).

'ire less Set lJar.adiR.!1 . o. _J3..•. 1.k II !!.nd LIe .1..II

103. .~s ',ith the 1;0.9 set, the C-19 lias a
redesiGn of a ~ritish model (to acco~o~ate Cana~ian

l.lanu.lactu",·in", ;Jrocesses). '!'he,' II oJ: this wake
re)laced the ,1/S .0. 11 in the Valentine '1'an:;:s and
lias standard equip,.c;nt in the .~a...s, and sali service
in the ~:orth l'rican cau]?aign. :'he C-19 kits \/ere
desi ed to b: interc~angeable ith 3ritish designs
lor ~.neral overse~s use. ~n October 1943 the
australian Ar~, re_~rtine on the conditions of
service LlB.terial under tro)ical conditions in l;e\'1 Guinea,
re:..ar~~ed that' ••• Canadian 10. IS' Sets ',Ihich \lere
ins )ecteci 'J 'eared ';0 ',:i thstend da.'-l) tro lical conditions
b~tter tun"other sets, ' 2 C(n .~[ld-3d:; re]orted,
res,ecting i/S Cdo .'0. 15 .:~ III I. " 'ets :.,1ve e::c eHent
service unci.er seve e o)erating conditions." (353) •

.::i,.rel~_S_et, Cana.d:.an, ~0.-.£2

10~, In desiGnil~ ~ ;ireless set for
olJeration 111 the tro ,ics a :,unb~r of factors uhich
adversely a ...'lected raci.io cOLLlunicati::m in the jun;le
ha to be consi~ered: heavy rainfall, high hQ.idity,
hi'). teL)e.dture, tall and cnse ve;;;etation, ru:;:;ed
to.o ra)1.! anl int ns~ elec'.;rical stor.'s. .S a res llt
a durable ',i1reless set givin: better all-round
per or !'lce and .'hich 'oulc1 also be sllaller in size
had to~e designed ~nd l'.a.•Ul·"'.ctured (354).

105.
ca..e into bei

i'1 e .ircless (Jet, Canadian, 1.0, 29
as a re)lilCe .ent :01' the .ireless ~et
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.0.19. 0 l' .lor 10,000 e:).uipent:: ,,,,s .1acecl. in
C d on T... ccount... ..oduction "as to COI~ence

in u1y 1945 . .L e '29 Jut', be-si"es bein s·.1:;J1e to
0",,8 "e than t I/J • O. 1" \,0.5 1."",'1teJ., had t';ice
t e ranGe, a,ld \Ia e )1e" lor op3ra tion in any
t eatre 0 '7:11',;:'0 the .rctl.C to th::: 1:'1'0 ics •
... .lge,t1y e.uirec u:J the 'L •. ;Ol.' sener 1 use in the
~ar ~ st, )J.oduction co .C ... O _n ~e,te~ber 1945 (355).

106. lhe "ritieh re.ussted a des.,,;n ten tines
". e 0 lor 0.. /S 1, but to the sa c s.,ace lil'itations.
luis called io~ ini~tu.. e techni~ue henc: t~ere was
0. 1 n eriod (32 ont~s) 0.. c1,eve10 ,.,ent. rt e 29

t \ as' do)ted, by the ;a~ OlJ.ice in October 1944
as the stancar set :01' t.l,li:s and: .•'.Vs. l.n tl',e
nil' f'ainst Japan. :'he .. v .ere Lany L.:;>rove, entd in the
I/~ c?, .r,cl.c"in; .i.ncraasec~ ..':,n°·e, ar'icl.itioiul f:cequency

chtir.. Is, ell. .ination 0: nc·ctl. I' .,l·ocedure :.nd \/eather­
• roo.' cOolstruction - ';0 r'en'cio:, <.Jut a ):e;{. ]he.:, in
"UQ.1St 194.5, L ••ec.i.9.tely ~_on cessation 0:;' ::osti1ities,
tl e J. e: ire .en t no lo~.;er e:~is tecl. '1'l1e:Dr... tish o!'der
.01' 10,000 sets . s cancelled :>.nd a ne'.: order
subse~uent1' ~laced lor 200 (356).

jJther ,1re1ess 3e_ts

107. n'.....:.ber 0': other' 'ireless sets '\:ere
(~evelo'Jed ):0_ s;)eci.'.lized ,lork such as the '.58 ' and
'88 I Sets ::'01' iIti'ar:tr 0 tise. fhi.> 1/3 Eo. x833 was

desi ed for rv".io-tele )ho:J.e co,"-lunication _) to one·
snd-a-ha1..:' "':'lc3 bet'ieOn ire... 'ntry cOL:.Janies ,. )latoons
am' for troo]s su__,orting. r~.oured 2i ·h.tinc Vehicles,
etc. In so.,:.e illS t 'J Ces the need for a )artic ular
wireless set isa))eareri "-,afore i t cou1~ be brouBht
into )roduction and o):t<:n after the e.:.!endi ture of
cany thousands of 1011ars 1:1 JrclLlin:ll:Y ',:o:;,'k (357),

108. .nother iD·,)ol.'tant ):e3.ture of Cevelo')-
rl6nta1 .ork in co~__unicatio s concerned a synthetic
substitute .lor the r 11bber i;-lsulation on cables. Luch
uesi~n a~ involVed in tee sear02 ):01' rubber insulant
by incus tr:;, 1 ••~. C., lnc1 at all tes t esta0lishnents
in coordi,la uion \Ii th t:le :JeJart..ent oj. l;ational
Defence (350). •

109, .hen the sourc es of natural rubber '.;ere
c't 0):.,' ml!~erous investigations were carriecl. on b:r
ti.e "atiolldl ?'eseul.'c:l labor .tor:' in select':'ng aild
t.stinS ~'nth~tic 00.00unds to re)lace the natural
)roducts used in insQlatin~ fu,{ sheath ng c~01es.

,:0;16 :ir 1; LlVestic,auion ns in coni13ct on \/i th the
,irin~ 0..' tan:..:s an" ve:licles for the ....1' 'v and this las

carrieC: out .l'or t:1~ ..r q "':n .ll'eerirlG :)asibil :::rancl1
(.•. ...: .. ~,), ')e.:artr ent of ,uu':'.;ions an ~u)jly. ':i:'her6
1'0110'. e e:~tensive .lield tests. "l'he nost idely
tested sYi.thetic co )ound ?t the ti.16 \'3.S a pla:;ticized
:?Ol vinyl chlorFe (_ .l.e.) ::no ,n variously as -:oroseal,
?1 ino1 an~ 'li,.yLce (3.59).
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. di n c bl' •..a ul.'ac t~rers
. c 0 ... t.e tes ~ng :n t~e

tial" .r. .r aut .oriti s that
sound ot. )hysic.ll1./ and
sl ocl>: tes vS ;e ...'e .lade to

aacert 1 t. no st ... es, s :ere .resent ,ihich .l.isht
re~ult in subs~.uent sylittiD0 3~ failure in service.

ecial t sts \; e le te Cil i~ out Ii tl. artic lIar
t~e tio. devot d to 10 t:3:.1)eratul'e )er.or.., .ce

lea' • to t. dev 10..ent of ne; and bette. )1 stics.
Under 10 I te )eraturJ (_400 ) it· ias found that the
C01 )c ...' at an 1n a c""~' ;oul'! fail b::l.L'ore t;he 11astic
insulant (360). .

111. 0 tin' e tests cle• .o:cstrated th3.t il'
00 .J ~'sical )ro)srties at 10': te.l:;>e:catures were

re ... ,ired they cou1' D::l 00tained using s)ecial
;;>1J.sticizers but b: so <lo~nt; sacrificing the r'esirable
e_ec tric.ll 'hO )erti es. It ',:as nacessar" to co;")I'o, use
(361), ~-

112. L3.ter \/hen Bunc.-S ty)e synthotic rubber
beca e avai1~ble the e.11;lasis Vias shifteC froIl P. l.C.
COL.....Oun'S GO this GJ-S ~J8.telial and in SGneral the
\;ork in the Laboratory '3S shifted frOB .l'.;;f to - av;:'
sJonsorshi} (362).

113. ',men G. -3 was finally siven :;Jrel'erence
over the P.V.C. Co.l)ounds it was necessar~r to deterrJine
\,hether the GR-S proo.uced in Callada (:'olYL,er Jor}s,
Sarnia) las suita le and \:hich Lan .fact.lrer could
0roduce th3 best cow)ound in the foI"'w o~ finished
~able (363). .

114. 3y cO..lparison tlle 3arnia )roduct \/2..S
founc1 ~o be unsa tisiac tory sinc e i t'3.S 3. general
)" OSd noC:uct blLlt aroum, the need.s 0.L' tIle Gire
l~dus tI"'J: ..!1.lrt:ler investi gation 0: tlle }ro j ec t \las
not ca:cried on after the cessation 0; ;.ostilHies (364) •

115. Radar* \laS one 01' the .of ir.:.cles,1 of
'-orld .ar II :01' it unr'ou0tedl', contributec1, : .uch
to lard ~eatine the eneey, .articularly Ger.:any. By
1:-39 Jritish rac',iolocation devices haC. been Qevelo')ed
to a ......'eater e::tent than those of the other Great ­
Pm;ers and 3ritain las t~us re",c.y to .Jeet the inva~er

;itll a ne'; devic e (365).

>:<rhe 3rit2. sh na._e ;;;iven to thin •.cthod of
detection as "radiolocation' and "',. J.-,'. I (rad.io
direc cion-:in inc), The P .3..:avy c01nsC. the lord
'radar: s an abbreviation of ,Iradio "etection and

ranGing". 'rhis tel', .... ',ias ta:;:cn over or the U. ..;. Ar,-.y
and subse.uently ado)ted _y the ,ritis _ S::rvices.
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116. "i p" stated, .lad l' co.1sist 0: a
t s 1tte~ d rec iver loc~ed at the sa· e )lace
o t •. "t a co.... on anta:ma. r.e t ...' s.litter sends
out ener • in ,ulses. Bet en ~ulses t~€ r~ceiver

is .0 1 d't e sienals t receives are echoes 0
t e ~o :er;ul tr:Uls•.itted )l,lse .1'0•• ne_roy ob ects •
... e ela s , t.Lle at,iean t:le t .2:S ission of the )ulse

d t. e race "ion 0; ~ts echo lleasures the istance
0: tae ob ect ~ivi!l the ec 0 fro•. the )l::.ce :lere
t e radar set is locat ' e oirectio:l ol the 0',) )ect
1s ...'ound by )rovi 1.1 v,. radar set ':i t a' irec tional
nnte:m 1'1c se tlS at t':l .ulses:n a nar.o·,: bea. ,
li.. e a seare:, lie;. t (366).

117. ~arly J.L. "he ,:,1' it "as dis::overed
tu. t . 0 a tr 1nce o)er ,tors a.~d e .u1.~ '.ant Vlonlci. be
nbcessarc' than could be .:,,'oc;.uc ee. oy \/artL.e Britain.

he ar ~:"'. ice the~'efore- re ~ues te, that Canae.ian
erson el be loa:ta::: as :'ire C:o~:trol O'Jerators anc~ that

t:.e --,1'0 uc'cion of un lay':'ng e.ui;Lent (G.L. 'ets)
e underta::-n in CJ,."'ada (367).

G._L-,-l'~.JJ.I__C 3et

11". In t:1e autu.r.. of 1940 the: inistry 0;:
_u. l' rCluestad the :'ationalt~searchCOlmcil in
Ct ta to Ga'/cloy G. L. "::qui]: .ent. :01'1;: Vias be,:;'.n and

ood .IoBress .2 e. In about ten Lont~s ti_e Canada
:as about rea'. to [,0 into ):L'ol~uction, ·~o the a..azeHlent
0; bO'i;,l the i...... and the 1. • :>. In Oc to oer 1~41 a
C adid...1 G.l... ~~ 1:;:1 3et 'o.S s: 0:" tly to be at'ailable
.'01' st.i •.ent to the G.l~. .,,;ter ;,jore e:: JerL:ental
. or::, .lour ;:u.rtuar sets e.e ;ror1<:c eO. , o::le oj.' t;hich
',as soB, to the 'C.S ••",. (;i68).

, Ij. 'l'he G. L. i.1: III Set consisted of an
. ccurate _osic;ion ~'.Lnder (.. r • .!.) and a .3one ?osition
Inuicator (~.?I). Trials of the ~.i.J. and Z.P.I.
co ence~.n ~an_ary 1~42 in Surrey, ":::l~land but
unsa tis:<:.~tory tieat.ler caused t:le trials to be
)rolon3ed ~til JUle. rhe successful trials of the
Canac1i n )rototy)e.ie1 e en i;i:usiastically noted by the
3ritish e:::Jerts. Ii; a ,,&reo. that Canada could "roduce
the ". L. .,ets before BrI ta.i.n and an order y;as l,)laced
for 200 G. L. .1;: III C e ui)..ents to aug.ent those
bein~ received fro~ ~ritish Jrocuction (36~).

120. ;)urin:; Novelber 1942 the 'lar Office
acce. t~d t:J.e L •../. Get -;:OT 'early warning' e .)+oy...ent
b:- L......,. deg :ents in jre:l'erence to the "';.P.I. Set
since the i'ol",e:' could be car:"ied in a 15 C\/t truclc
\mereas the latter ~e uired t~e services of a 4 ton
lor £':1' a,lQ a 6 ton trailer. rhe rovision oJ: CanacLan
l.?I. Sets .0::' Canadian L••, •.• regir.;ents \las cancelled

n or ers " ure ,laced durin;:. ~'e'or'.ar~' 1943 for t\;O
. . sets }er regi _nt aHhou.:;h delivery,:oul':' be

510\ (370).

121.
reasons
'J~ used

In the British VIe' there \:ere sound
:.J t 1e Canadian G.~.••,rIc III Sets should not
in a .obile role. i'here \JaS a shortaGe 0:1
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o 1 lcation a;; 1'e )arts a •.d there .as a lacl: O:L
)roJe iae.ti icatio~ c·ui. e t. ~u.i~ 194y, 'olever,
sui t le!. e. ti.. ic tion 0:1.' 'ri n or :Loe e. 'i ). ,ent
(I. "') ;.. s cle'/elo ed .. the . ~ tional .-ies_.:lrch
Cou cll Jlac_d . del' ~~i_ls. .m~her obstacle
to adoltin E:e Canaei~l n.l. vet. s til t certain

"' ... . 1 . tde ects lere encount Lv n tho .. irst •.0 e su'? 0
subst ndard • an 'act:r. .L a(1 1tion t:"a .:anui'o.cturer,
cse rc ~nter1rises - ito'; as unable GO ~eet

_ 1'0 uc tion sc e:1ules c...", {;O s .0.. ta.:;e" c..' tools ane'
s::illed or;:..en. ..,ritis _•. u. ac GULin: Cc.u')lt U)
lith Canac'ian ancl it '.oul' .oc ~ave Jeen )ossible i;o

• intain t\iO dif;srent e ui <.lnts :"'01' tile sar.e
! l')ose. lastly t:le Car."dl' n e .ui),;:,ent was too
bul;y an cu..berso.. e, necessitatin:; as it c'.ie a
tree-ton 10 Iy, a :0 'r-ton tractor . ra\;ing a ten-ton
...' tr il:::r -In' a si::-ton J.P.I. or ea.ly \iarning

trailer (371).

122. !~ese i'actors )ro~)Ged the ~r O1';ice
to in;or C.l.: .(:. In Jul~r 1943 that their )olicy ';ould
be not to issue G. L. ~~ III C ::>ets 'C:J un.ts of the
"i 1" .'orce but Canatlian sets coul.. be used on •·..D.G.B.
(372).

123. Durin3 1944 an increasin~ nUQber of
Ca••adian G.L. Jets ca,..6 to be used on .~.D.G.B. sites
Eli' the closest liaison .. .).s LJainta.. ned by t.,cl:nical
:lersonnel 0; both the Canadian _.1' _y ~nC j,~ational

~ ese3.rch '::0 !lcIl '.•1. th A.O ..l.G. and •• ;) . .a.D.Z. 0: the
..i:1.istry of ~1:.••_1y and illti- \.il'cra::'t Corx..and to ;.:a~e

i~)rOV3 .ents in this set IS e...)lo:-•..i.ent. A muber of
sets \lere shi).,ed 3.150 to .'1' .nce and Russia. A large
nuwoer had been retained in C~"ada for lurJoses of
coast defence anC', internal security I'lhilst' other had
been ....ade a 7ailab13 to .•us tralia :Lor eil.. loy.,..nt in the
SOuth·' (ec>'u :acl:..'ic (37]).

124. .eanti~e the.Le i'.S t,he .loble._ of
training )ersonneL In: ove..ber 1940 the jar Of:ic e
re ".esteu C.l . ~L " for a loan of )er3011ilel ~'or a si:~-

..onth Jeri00. to be tre.':'n~c::. a.nd used ",5 O'lel"ators :Lire
control. ::ven .Jere lli: .:;ent ':..lS the need for trained
r:aintenance )ersonneL General :.c~iaughtoi1 concul'red
in the re_uest arl~ training was beGun under British
aus)_ces. ~or the ~~st _~rt, tech.~iciaBs arld o)erators
trained in Canada '.Iere ei ,.,loyed 1:1 . anning radar
6:l"ui:;4"",nt on Coastal defenc _ anc::. -i th all anti -airc raft
batteries in Canada. Overseas, va:.ladians \lere )ic:~ed

lor tralnill.:; as :ir~ contI'ol v)erators at British
schools. ..3 o)erators cOL.,leted their courses they
\lere attac..ed to ritis:~ Ufi_tS in .-I.. ).G.:a. ane", further
carldidates ;ere sent to uritish anti-aircraft schools.
(374).

125. ,;nCler General. c!.au.;hton's C.irecGion,
)la.'1s \;ere 3(.e to organize a -:;anadian radio location
unit. Personnel ~o had bevn attacLed to British units
;ere recalled to ,:oorn a nucleus and in . .arch 1542,
231 reinforce.lents arrived .'ro:... Canada (375).
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126. Bo' the enti o. SUi:' er 1942 :0. 1
Cal" i • 0 location t:nit ,rs conce.,trated at
,olchestel. lith t. e arriv 1 of t e )re-.:;>roQuction
.odcls o. ,e G. L. l~ III::: ..>et it 1I_S )ossible to

into::lsL J tJ. in ng o. both r i, tenance ersonnel and
o)crators, J.'irc control. J.'j. t .win: of Canadi6.n
,ersonne 1 \/as no;/ ;ell in lan.... It Has the loan 0-;: a
consideJ.a )le n'l.)e o~' then to the British ,,'!icll
e.able t e' to )1 ce I~ny sets in o)ero.tion. ~he

ene ol 1942 found :96rSOl' el of :'0, 1 C•. " L. U. serving
ith v itish batterie~ on t.e ~outh Coast. ~hese

...u."1-si te \:ere visiteu .·eriodically by Canadidn
o".icer. ,. cec_eion 'las reac: ed _n 1'eJrua~' 1~43

to disb nd t~is unit in or or to :.9. (e t'- e Canae ian
rad l' orcanization confor.l to that of the Jri tish .r,lY
an' to eli-lina t. one 0-;: the e::ti'a calls on the ·'1.1o.n­
po :e1' ceilins" (376).

'rhe \/01';;: of iO',Jerational ~esearcl1 i is
to observe, to study anl to calculate on
mat 30es on du in~ trainins an~ in o)erations
... (377).

127. 1'; 6 ten~ '0 )~ratioi1al ~esearch' ';as
first USGd in t e earl~' days oJ. t e . ;ar by Coastal
Co ~ ann, .{olal .,ir ..:'orce. Iil the Arny, the ten: ';as
'irst aJ~lied to the .~theDatical treat~ent 0-;: the
a..,;loYHent 01' raa.ar ane ot:.er neVi e,:ui~L:.ent in air
c:ie..:'€nce. It lias -;:ound n3cessary to incl\16.e in t!1e
sco)e of 'Operational .\6search: such associated Hatters
as the trainin... 0::' )ersonn61 ::m- the desi,;n of
e ui JLent. In other lielc1s the :;:,a',id c'evelo-Dent
of n6':; \ma Jons ancl . e ui ".ent created. ne\l 1):;:,oble:J.s
of •;.ani.,ula. tion al,~ 0: t rai nin~. 'l'he soliition to
t:.ese and other robl:::"ls called lor a cOLlbination 0::'
the researc··. ,'ethods of the .. hysice.l and biological
sciences to."ether;iit:l t ..e uJ.l::.catio::l 0: cO;lsic.erable
service e:;:)erience. . an: 0::' the :;>::001e....5 :ere beyond
the ac0ge of existi~c (evelo)cent ane rese&rch
esta'.Jlis lents, and a nUllber of variously-na•.leC'.
researci: boc~ies, inc luc,in the "_ r.~' O)erational
::tesearch Grou) , . 'le~'3 created fro.: tL_e to tine in
Great ::ritJ.in to ~eal ,i th tt.e.L. (78).

128. ,,;:;:)erience 0: the 3r_tish ....1"'".:1 sho'.;ed
the necessit: ol on 01'63.2 ized boey on investigators,
e _ui»)ed and a ')le to furnis:. the General :;taL' \/i th
an open-:l_ndee aSSEl'_I.lent o:i.' the value of eg,ui..JI.ients,

roc ea ures an-- training nethoQs, in so :i.'a1' as such 2.n
asses a ent cOlld be based on sC_entific investigation.
3ritis:' o)erational research s",c'~ions .;ere fori.ed in
1943 for _•.y Grou...-s L. t:.e Ii31':. Jo~bt el~ist-c. as
to t~e .~t ntial val,e 0: these sections ~nd as to
t~elr orcan_zatio~ anc1 .unc~ion. owe considered that
t e u, it s:.ould o)era te as a l~eti:1chilent lro., the .-I.r;,iY
O)erational • esearc! Gi'OU), (.•. C.~~.G.), returning \/!10n
its stud: \:as co.l}leted. :i'he sJstCi:.: actl:ally ado}ted
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y th It1_ .r. iY 'I S to .lac the olJera tonal
researc section co:pletel' at th3 dis)osal 0; ~he

oruatlon co;_ nder as art 0:" his staJ.; 'Io~l:in::; ;or
hi. on. robleLls arLin... ,;i thin his co _ ant: ana
ro)ortinz to hiu onl'. 1:1is section \/3.3 a_lo'.led to
exchange liaison la ..ters .!rect 'i th the Supervisor
O. er tio 1. eseJ.rch Gl'OU) (.=:. ••• G.) on )urel'
3c ..entL'ic watters. n er the "'ritish syste" several

_r c~or t ~ lere r s onsible J.or a~y o)erational
researc,.. prac tic .. the 3ri tish dre', no clear lLles
bet\! n "to nctions 0: relJ.te l "i ectoratzs but,
in e _ 1, there ',/e.e tl:ree rou)incs o~' o)erational
research activity:

Jer;or.lB.nce 0:: ,"ea)ons and e;ui.IDent
In o)eration,

(b) oehJ.viour of ..en usine e~ui.)Qent,

(c) ta_tical e. ~loj~ent in con unction
i til D...... ::. :mo, :J .t~. 0 •

rhese tasl,!:: '.10 ... e su}eJ.'vis;;d rcs.,ec tively b:' the De.JUty
Directol' ot ,cience rs)ortin3 to the Scientific ..dviser
to the Ar." Jouncil, (S.A ••..• C.); t~e Jirec'~or of
.esearch re~~ItinG to the ~e.uty Chief ot General
3ta... : (~.0.~.~.), ar- t.6 Director 0; ~iolosical

~esear::h r JOJ. t ... n J i; 0 the )irecto~ Gener~l of ..r-wy
•.edic 13",r'"ices, (:J.G.... S.) (379).

129. .£'he e:,)e iance 0_ the 3ritish shOi:ed
the necessity :or oroani~G~ o)er~~io~J.l research.
Hence, in 1943, at the instJ.nce o~ the Director of
.3tafl' Duties (.Iea.,..ons) a~ l~.').r: . .,;,., Dr. D.C. nOse of
the I ational :'leseard Co',ncil an'l Lt- Sol C. Sandford
\Iere se:lt to .:::: 19lane. to e::8.2ine 'che O)el'a"l;ional
~esearch and siuilar sys~~.s in the Dritish Service,
and to reco~ ~nd \~at or3aniz~~ion ~houlQ be set u,
for 0)eratioml IlesearcL ill Canada (:580) •

130. In .u.:;ust 194), 'laving investigate~ ~he

British syste:., ]ose :tnd 3anfori'. conferred ':Iith Lt-Gen
.•. G.L. Lc..au.:;h~on concernip"s o.erational research, a
subject hich alre .. ,y hac:. been under J.ctive consiL1eration
~or so '" t.w..e b~T cile Canadien .•rj.y Overseas. It ,;as
agree l t~at an~ o)erational research section in the
::: .... \... should be a 3riti sh sec cion althou....h Canadian
)ersonnel should be included in the grou). G3neral
. c~~u'htan lelt that the organiza~ion of an o)erational
rese rch grou. i:l Ce.nada .Iould be ver:, valuable for
tIle an lysi3 o~ J: 'sical ~'unctions in res ec t of
e uiJ_ nt. Lt-~ol Sanforu stated that t~e chairuan
oJ. •. .l.C., Jean ..ac:~enzie, agreed ;i t:l t:':e establislli:lent
of an o.erai;iolldl r0search Grou) es)ecially sin:e it

t better survive pos'c-\Iar J.·ctrencr.......ent in the
.:illtalj· c.:;-" .lo.!..,;nt fbld. SLC; a,l organization
ioul be engaged in )~ycholo~ical as ~ell as )hysical
research. .oss and 3fuifo ~ oJ~osed any direct
connection bet\/GeJ'l '~he sec Gion \,1. eh the ..:~irst Calladian
. ,y and any ar,..y researc:l or.:;ai1iza'~io;1 in Canada.
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~;.e: su 'e.,to t1~" ';.9 L' ~ ion ol the ossarch
or 'an...zatio. in C n da shoul' be: 'to advisG tho
e.G.", . .:... ;. tter, SUSCG. tibIa 0: sc.c It lic

J' 0, ch hy re:es~s a vice. ...t ;~s note:
... t ac ..·.se e::is in;:; ·l':'~.':! r"ce ch astabL.s' ,e. ts

e ro~' :i:1- to tLlo ane''. concel', "cl , it a.c tual S' .' ly
d ~ 0,,: c "ion -' obly. .z ther.; ; s ne3d 1'0 an

o rl.Z d bo:.'· of investi - ,,,')rs e .t\i.~)od to unc:.ert ::a
scienti..:'ic stu'; 0: value OL e.ui ents, orocaJures,
train • ..aethoc's ar.d ... rn' 511 C. G. .>. lii.;h co..)le tely
o. n- :im'et assess_ynt an" (if re .uired) reco _~anda.cion.
In drafti,- t e te~ s of rale or-ce and details of
org ization for Can da th :~in facto.s considered
,:ere:

(a) The )rior eti.ste. co in Ca·la.la, as in
Great 3ri ta~ , 0,' a .1U••be:c o~' e,evelo.,;:lent
and research bodies not eoveron~ the
\":hole :ielC of n-,cessar;' research.

(b) .i'he o)er.. tional ~ osearcll eys ts....,us t
lit in and. coope c.te ith these e::istinZ
ostablish.lents ane ..ust fill the :leed
t~at t eJ clo not fill.

(c) J:'he, an·' c"L'ferences bet','lee:'. conc1i tions
in Cililad~ and t~ose in Great ~ritain

'~ich tenclad. to create in CdDada a set
of proble s vei:Y eli..:'f,,:.. ent fro•. those
)resented in ~reat 3ritaiil. (381)

131. The :tose-S~"1.:o.d re'Jort reco .nended
that the Can...dian o~eratio~l rese&rch systQ' should
'.Je co Jrised 00' the' folIo', Ll':;:

(a) The Sc~entific Adviser to the CLie: of
Gen-~-raY-:Sta-:T-.. - ••._ .• -_ ....• -.-- ---._ .. _-------

..:'he f:::, ,bo. /0. J. 3., )reL erabl:, a
civilian, had to be in good stan1ing as
a rese3rch sci::mtis·~ .ith an entroo to
the heads 0: civilian research boQies.
A soldi.3r .•ould :;e;ld at t LieS to allO':i
ser,ice t~aQitio.lli and seniority to
ar:ect the a·vice ~e .~.ht ~ive to
senior arr4Y orlicers. rhis-aoLntee
\Ias req,uired to direct the research
\'ork of the Canadian _ ~'rlY upcrational
.{esearch Grou) (C .._.v.;].G.). Dr. !tose,
the ;irs~ holder of tL.S o:~ice,

vacated the )ost in ~)lil 1945 and it
re.:.ained va.cant until alter t:16 end 0
the ,·rar.

leLlber 0; tva C. ,.0. ~. G. \Ias
re.uired to be a ,'ell-ol:aL.;ied research
.l8Il wi:;h 13 onsid.e.able ser lic e e:;::;>erienc e.
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ecause 0_ tLe 1~ ...·iculty in :in~in~

sllch .~en it \las €ci~e' to insist only
on the researc: ~uali:1cation - research
e ')erience i.1 a articuL..r :iel' ',' s
not re ...uirecl. /here s )ecialist
.:no\/ledge a" re ulreel' one .. ..:11 had ~o
.el:> ot: er.

Oriei-nall.' overlool:ec, a technio­
ians' )001 ns se i; U) in tile s Jrini.. oi'
1945. -.erso~n;l oi ~;is rouJ'served
dainly in con ec t10;]..:i th :L'ecord i;:'
am rocs:;sin.., oJ: dat~ on ..eteorolo :t
\;or: .

(c) .~'lle_2tre_c_t.o.I...a_t_~_oJ....Q2e.F_a_tJ_ojla),.:~s.?~_rch

This (irectorate ias, iirstly, to
)rovi 'e t e liaiso. ai:d the serviee
.~o ile<'.~e a:1( e;:)er ... enC3 •.€csssary to
di ec tin' the research' ;ol'l;: alon.:, the
lines .ost )ro.:'i table to the ar. .y; and
secondly, to relieve tl.e 3 •.•• jC.G • • and
C"•. O.•• G. 0;: as "lUch detail as )ossible.
,iithin Le Jirectorate the :l'unctional
or~~~:zation )rovided sections lor:

(i) routine ~~e. aQ ~l1istration, and

(ii) technical liaison

~he tas~s in the latter section ~~cluQed

l!aison iith the C~neral Sta;:f tec .ical
directorates, trainins centres, units,
o~erational research in other services~

library, ~. collection and control 0;:
::>rocress re.)orts. (]82).

132, ilie ]ro)osed 1 essarch org3- .iza·i;ion was
desi~ne(l. to assist existiIl(; establish.snts by LBang
available the results ot scientiiic investigation on
the a_,~lication oJ: their ior::GO actu_l .,.,roble..:s of
o)erations anc training•. 05e an~ 3an;:0:<'. believed
that there ,ias a use:ul ~'u~lction to be .Jer:C0r...ied. in
advisin~ t'e General _tait on coord.ination ol all
research 'ior];: in the .r.;Y ane'. in orgai1izil1':' inter­
C.dl13~ of in;:o~.ation. Incluce<'. in operational
research ias o)erational analysis; tr~~ is nQ,erical
studies uade on the battlefield 0;: such sub;ects as
tl1e :illing )OHer auell; e e~fec t 0;: various '6a)OnS,
the recordinS 0 ... d~ve done by barrages and bOLbinss,
~.d the 2rotection arlorded to i~n by their e.ui)~ent

and t'.eir shelters U8,).

133. In i;he earlior stazes 0: develo)...;nt
of the syste.. , investigators 'ient to ';or;;: in Sll.i tably
constituted sections at Oi;i;a\'la, usiIlG the resources
ot the .ational .esearcL ':ouncil, and at traininG
establish....ent ..here there \;ere sui table f~.cilities.
It was reco~...:le:r..decl tho t ~'or tile tL.e being the )rovision
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o~ resea.ch sections or 0 _ration~l :oruations
(ot er t. n the .i s~ CanJ.d an •..r.y) be dei.'er.e r1 , .s

r s 0 era iona 1 search \ 'i th the Ca~ladian J':;{
in the io::'c. \IaS concer. ed it 13,S sU'Eestecl that the
researc section lor 'irst Canac1ie.n .r.y be orGanized
on rltish lines, bearins the S&.€ relation to tJe
arny co del' n(\ to the head of ;;he C.•to G, as cUd
the sec tions 'i th other i.'or.i8. tions in t:le 21st .ur,:y
Group. r is sec tio 1 ,las to be .18.nlGd by ei ther
.ti.itis. or Ca! dian miliua y •• Grsonnel. .1so, it liaS
consid rod inadvisable to ~staolish an] cirect c>Lannsl
OL inter-co ~n~c tion 0 con;;rol bet/een t e section

nd the organizaGion in Canada (;84).

1)4. ..fter Lurther conSl '~ration the
. 0)0 als lere a)~rove~ by the hisL of GenGral Staff
anc. the; inister of a~iollal ..Jefence. Ir.1 tially the

esearch Grou) las to oe orb~nized iJ sections stationed
as re uired in Canada. It \laS dIltici')atecl that
roseo.r"l1 sectiom Lor li::lc, o)eratioils', li:.;ht be :l'ormed
as re uired £01' attac~lent to forr18.tion head;uarters
in t;e field. :i:n October 1943 t,e C.G.5. wrote: "It
is not )racticabl to orsanize the several .~rts of
the oerational research systs:. irJi.lediatelu at their
ull eve~tual stren~tp. r.e systei _~st be.,. allowed

to ;::'1'0...1 as research )roble. 'S arise and as.~. )ersonnel
becoue available, .• it is ..;>ro)osed that the SC.:.entific
,l:1~iser and the Jirsc tor oi.' O,Jera tional aesearch be
a )o';'ntecl as earl" 3.S l)ossible an0. ,roceed \:i tl1 the
orGanization oi' the systs.;' , ., interL_ establish.:::ents
sh"'ll not be filled L,:l..lediatel. out only as the systell
.ro~ressively undertakes its res~onsibilities. ; (385).

135. fhe organization of Canad~an o~erationo.l

rese<lrch ',las authorized in :.ove"ber 194-3. _ n inter:L..l
'10.1' establish.,ent :01' the .Jirectorate of C')erational
.tesearch reilained in :..'orce until 16 j a] 44~ 'Ihen a
revis;:;d :::. :.":. •...as a nroved. Col;;. r. 'ilson ',/as
a._pointed direc tor in- 'Jece...:ber 1543. ::'he )ositions
of 3 •.'i../C.G •.3, and of le)ut/ 3 ..'1.. also \/el'e established
by order-in-council in Jece~ber. rhe war establis~ent

_or v •.. 0 ... G. ias a))rove('l in. arch 1544 e:l'fective
1 'ov 43. £he stalts ot the virectora~e and ot
C..L O. . G. './ere gradually inc reased and on 15 "'-)1' 44
consisted of 16 scientists. r:O\/ever the uestion of
a Canadian 0.:.Jerat:..onal nesearch )ield Section \ldS still
not set~led, for on 17 ..:'eb 45 S.. /e.G.s. ;/rote to
J.c.G.a. (C) )ro)osin6 the for~ation of such a Section
(386).

136. ..n LJ)ortant fea~ure of Canadian
O:r;>erational :tesearch was the necessity of carr'ying
out liaison. It las essential that there be an
e::chan(',6 of inforwation llith related civil and

litar] researc bo~ies in the ~nited ~nGdou, the
United Jtates, ustralia, India, and, of course llith
clouestic Canad~ ,1: grou:;s. Initial liaison 'lith the
U.K. ~as established by S.• /C.G.S. (D:... ~ose) and
Lt 01 anford. Liaison ~Ias i'urther develo')ed in
. ay 1944 when _roressor £:l1is, S..A.C. Erica'aer
.:enned J.D. Sc., and Dr .:abalro of .-,.O:.:t.G. visited
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Canada and the u.. ?rojects l'Ie"'e discussed Ihich
could be best investigated in Canada because of
eli ~t~c cond.tions, 3oj~ of the )rojects undertaken
as a result 'Ie e lar e scale S· ol:e trials, cold 'eather
troo!, tri Is an v.:.sibility Qevelo).\ent. Liaison ';as
,eveloped, too, "lith O:Jerational Jesearch -,sctions in
:ustralia, ndia and various establis~Jents in the

, • . In Cauada close contact;as d3.intained \'lith
. ..any roups, both civilian al'lQ overn."ental in nature
- I .J,C., i",D.H •.• ~irectorates, universities, training
cen~res, etc (387).

137. rhe relationshi) of o)erational research
to various ".ortions of the ar. ..\Y is of intere st,
S, . /C, G, 3. .las a lthorized to re)o:.:'t direct to the
C.G, >, if necessary and had the power to decide upon
the sUitability of ~rojects fo~ investigation. ~,isting

c.:eveloT).•"nt and research 0Qc:ieslere at. tirst critical
of tte"o)erational research ~ro)osals, es)ecially
since t ..e a : ..light have ".Jean handled by other
~irectorates. any )ro:ects tell to O)erational
.esearch because Operatiol~l .esearch had suitable
i vestigators Iho \"cre ready '~o tmderta:ce tl1e llain
res)onsibi li ties :.. or the ,lOrk in collabora )~ion iii th
other directorates. Once the need for thi5 )articular
t/.Je or research \las establis ed coo:;>eration laS
i'ort:1cor.ing (388).

138. i"ne C.A.O •.i.G. for;:a.ed detachnents at the
rooured and nignal Cor)s training centres, These

detachJents were fO~led to co)e \'lith certain training
)roble's and in this res)ect the systew proved its
,/orth. t first the uetl.ods used were cet wi th sar,e
sus)icions h'J instrt.ctors, reluctant to try a new
a:;»roach to their ;:>robleus. uch \l3.S the contribution
ot the oJerational research detachllents that the staffs
of both centres .l8.nteQ detachJ~ents lJer..18.nen tly
attached to their establishwents (3B9) •

139. Canadian O)eration~l Research began
late in orld ~r II 'ence an account of CW1adian
\;artiDe achieve•.ents in this field covers only a
relatively brief :::>eriod of tL,e. By Au€,'Ust 1945
o;.:>erational research was \lell under way and the wain
job remaining ':Ias to enSU1'e that research was
ade uately .~ovided for in the ar@y in the future
(390).

140. . couplete investigation of the
develo') ent of Canadian O"Jerational .1esearch is no'v
)racticable in t:iis narrative. F.owever a brlef account
will in'l~cate the ty)e of research i'ihich 'ias involved.

141. In Dec",nber 1)44 the e.G.:>. issued a
ueworandum in Ihich a rou:;b. clas sif ica ~ion or
operational research :;>ro~ects \las outlined. It \las
Jointed out that o~erational research included
o~erational analysis: ncw1ericul studies of the killing
pO\ler and effec t of various weapons, rec ordine d8.J.:age
done by balraBes and bOwbings, and the )rotection
afforded to .~n by their e~ui.Jmcnt and cheir shelters.
1he )roieots fall, rouShly, into tour ~rou)s.
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.!ar"e scale t ctical trials anf related Jrobler::s

142. rhese \lere trials designed to establish
:11 tary doctrine in regard to the use of L:]rove..ents
in tee no logy or °ighti under unusual concitions •
..:.x ples of these trials \lere the '.1inter exercises,
(...;:ercises Ia.".ing, Polar :Jear, etc.) .Lour oJ: \'/hich
had been con ucted by . ..a.y 1546. Such tests st&Jt1ed,
a t least in ;;>art, i'ro:.l the theoi y tea t Canac.ians '.iould
be del tin w the Ja)anese under concitio;:s siullar to
those obtaininG in Canad3.. l'he 'linter exercises
provided tests 0-; .:0... equi•.en t and techni'lues under
s.ecialized conditions - a ty.e 0: tra_ning not
pu sued a..:one; \lestGrn allies. l'he cOl'clusion of the
exercises ',las that it \las )ossible to conduct joint
ar. -airforce operations in any )art of Canada in any
season. It .:as .Lelt, too, that winter exercises should
be encouraged as they . i'ovic.ed a good test of Lien
lith attendant advantaGes in discipline and morale (391).

Zffect 01' ileapons and egui')~ent

143.1ua:ltitative stud.ies were ruade 0:( the
lethalit:' eUeots 0: \'/ea)ons and. analysis of battle
results in cOOlJera Gion \ii th Jritish A.O.~.G. ~ine

olearance by eJC)losives \'/as investigated as \las the
effectiveness of H....,;. a:ld C.,:. '.leapons under various
cond.i tions. i'rials \lere held to inva sti.:;ate the
teclll,ical and tactical Jroblens of producing a sBote
blanket and ~iBhtin::; in it. Results sho',led that the
preliLinary trainiDG 0-; troo)s needed iuprovement and
tan:s were found to be ver:' vulnerable to infantry in
slioke (392).

Training and. selection probleus

144. DetaclL;entsiere established at SOIile
training centres to investigate uethods of pre-seleotion,
scientific Leasure~_ents on _ethods of' applic.ation of
trai ing e uiJwent and o~ results obtained. The
results of research det3.ch...ents l \lorb: at l~.C ....C. and
.•. C.C.S. trainiIl[;, centres becalle incor)orated into
trainin:; ranuals (393).

145. A large pOition 01' the story oj'
Canadian Operational .esearch Goes beyond the period
here dealt \lith and does not pro)erly belong to an
account oJ: Canadian warti ~ technical develOl1Qent.
In fact Canadian Operational ~esearch, conceivec. of
in the .J.nds of a few •.en in 1943, really had begun
to function only towards the end of the war. However,
as at least one ,:Jerson clearly loresa"" there was
a need to establish operational research so that it
\:ould be car.ied on in the .,ost-war days of anticipated
• ilitary retrenohment. Any such period of retrenchment
which lJay have e~isted has now been j,'lassed and
operational research still continues, long after the
end or [orld .far II.
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146. The oajor part of this report was drafted
by Dr. E.E. r.assey d ring the period 1947-52. he final
paragraphs, 101.145, were prepared by Lt. C.A. Larson
in 1953. Lhe report ~as Qi.eographed in lebruary 1955.

---' -~-~.;,.. /t" _',? \

/ -
y~ ~ (C.P. StaceY) Colonel

Director Historical Section, (GB)
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