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A survey of _ r1}) 35searca and 
pey__~l_oJ?!'_e.iit l.J. -4 

14 Feb 55 

1 . The declaration of war in 1939 fotm.d 
the Canadian Arny Without the establish:. .ents or organi 
zation necessar-1 to carr~· out scientific research or 
technical develo_111ent . This is readily understa.:1dable 
s i nce up to this tiLe , ·iith a few e:=~ce)tions* , Canadian 
cor:Lli t . ..lenl:is had not wa1~ranted any independent uork 
along such lines , and the policy ha.d been to de)end on 
Britain, not only ... 'or the cle•1elo)Llent oi' \;arlll-:e stores, 
but lar3ely for their ~roduc ti on as well . :i'he \tar 
changed this and Canada beca..r.le a contributing ] artner 
to the Allied pool of 1010\#ledge in iiar t echnology . 

2 . Develo.:.ment req_uire .. i.ents r.18. terialized 
faster than did the organizations to cope <:i th thera. 
The Battle o:l Britain was large l y res) onsible for 
this , British scientists were too busily engagea. in 
dealing ·ti th L.hledia te ·i;achnical ;ro blews to devote 
rauch uan_)ower to studying the lone; er terz.: probl01 .s . 
Further.~ore , it was desirable to dee entralize some 
develo ) ... .:.ent ;ork fro~ Britain on account o.a. the vulnera
bility. to air attack. It nas natural , too , that an 
increase in develo:_ent activitias shoul~ Jarallel 
the increase in )reduction wllicl. \·;as ta~ing place . . 
As 6.evelO)l.!ent problel.ls ori ginated they ·.1ere allotted 
to uhatever organization ·.;as considered best equi:J)ed 
to deal · 'i th ther. , "..!het~1er industrial , universities 
or Governnent de~Jartfilents. In soQe fields coordinating 
co.IT'..rai. ttees ".Jere torLled to su2ervise research in their 
O\m :_Jart.:.cular S)heres . !here no orcanized bodies 
e:::isted to investi e;ate certain ty:_:>es of :;ro,ects these 
\:ere for~ed, as the need arose , \vherever _)Qssible 
about an e::isting nucleus of qualified personnel. A 
nU!'1ber of research organizations illldertoo~ probleDS 
incl e· ... end3ntl'r on their o·.m i:.ii tiative .. As a result 
of tf'liS so:13;:;ha t ha,.?hazara. gro ·th of research ai1d 
develop .. cnt .:;1·ouys a certain aLount of confusion 
develo Jed alone; \ii th it . 

The nur.1ber of technical grou)S and 
co:1r:i1 ttees ".'as increased ui th the inc reased 
)roc!.uction of ;;ea_JOns , and as a result there 
..,;as divided res)onsibilit~r , laclc of cohesion 
and )001' liaison between c;roups and COJ..i.l.L ttevS 
( 1)., 

*Tile e:r.:ce·)t!ons 1e1 e in the !ields of radio , 
ballistics and cherti.cal warfare . See . i. Eggleston, 
§.c).enti sts at '~..£., To.a.'onto, 1 9,50 ., 



• 

- 2 -

Once such con.rusion e::iste · it .a s so 1 ti. """ ~e.Lore i t 
could be eli-1:1.ated . . s late as ov~ be. , 1/42, no 
less than .1.our a ... ncies in Otta J. _lona \:ere in .. o_an!ent ly 
~;or::in0 l one specific i' iela o_' rese:.rch (2). 

3 . Ti thi 1 the .. .1. : , _ _ uch ol t he de relo_ 6nll 
a!ld l ezearch · tork b3ca: _e CO.t1C ""i--:;.L ated i n t h e b anc h o: 
the . aster General o: .;ha Orfu:,.ance , :hich, i n _..,eac e 
tL ... e , had k.eld a no~ .ina.::.. res~onsibili ty _·or resea rch 
(;, ). In t 'iis b:ranch l.J·.; variol.!s -,roe esse s tec:1nical 
d.1.rec~orates ~a~e ~isevto develo~ ent director a t 0s . 
The Jre- \lar Directora te of' i ec:!anizatio:i and rti ller·· 
S)lit into the Directorate o: f achni cal Research ana 
the Directorate or OrQnar-ce Jervices (: echani z a tio!l ) . 
The ~irectorate ot rechnical DaveloJ.:ent in t urn ~ave 
rise to the Di rec Gora t,.., of CheJ ical .iarfare and & .oke 
(D . C. 1. S . ), thz :>irectorate oi _J'tiller:r an<J. the 
Directorate oJ.' Develov. ent o ... : 7e~icles and Sr.:.all ilrl~s 
(D . V. S .A. ) , all of ,,hie"' \Jere develo~3~1t C:..irectorates . 

;'.. Directorate of Elect1ical and Comaunications Develop .... ent 
ori~inatea in the ~irector.ta of Signals of the General 
Staf::' ;}ranch, but evilntuall:r caz1e t'.nder :i • G. 0 . control . 
A ~irectorate of ~t;inear-. n: Devcloy.Aent (D. E. D. ) 
ca1e i.nto "ueing in the .... ... . G. ts . Brancli where it 
re.-1ained throughout the war. 'i .edical services beine; 
under control of t~1e A. G. 's. 3ranc:1 , : 1edical research 
li~~er·ise ca...!e under the sa:..r.e control. rater there \Jere 
.i'or. :ed. a Directorate of Q·)erational -~esearch in the 
Genaral Staff Branch a.~d a Directorate of Inter-Service 
:\esearc · and Develo x..:.ent in tl1e . • G. 0 . Branch. In 
aa.dition to clevelo)~'.ent orGaniza·Gions wit:iin i;he Ari'-Y• 
rese3.rch and develo)2ent on behali' of the .:>i..r...;y ·uas 
carried out , to • .lention a le'.: , in the De:._.:>art.. ent of 
.unitions and ~U])ly by the Ari::Y Engineerin3 Design 

Branch, 3isnals Production :aranc .. , and : ilitary 
rech~icul ~~vlsers ~tafr; ~y the I~s;ection Board o:: 
the -;ni ted _3.ngdo~ in Canada in its ... rtillery Provin::; 
:!:stablislwent ; and b·• thG Nation-.1 .aesearch Council 
in rao.ar and radio esJecially . It · ·111 be rzadily 
reco ~,nized that by the GLle all trese or5B.J.L.izations 
-~•ere i n O)eration the _)roble. o-.1 coordi.1atiil~ research 
and c.evelo).1ent · :as ... uite acute . 

4 . In certain s ·1eci:L'ic i'ields ::.eans of 
coordination were established i·elat_ velJ early dt"'..ring 
t:ie wai· . .b. notable lac 1~ .. , s i:.1 the field o'f ar_la.L:ent 
develo)::...ent . ro re_!ecJ.y t>is , e.t G- neral ! c:-au_:1ton•s 
instigation, the Arey .recL:iical Develo_.1i;tent Board 
(A . T. D. B. ) ~T3.S set u~"J in. arch 1942 to :_:>roi1ote research, 
desien , e::) eri. 1ent and devalo::1:ient in connectic n ui th 
all L'!a tters and things ·J 1ere\;i th the ~ aster General 
ot the Ordnan ce is nou char.:cei.·1 (4). Tioi.;ever , t :1ose 
lields in ·1hich stand ing BoJ.rC s and Cor:iili ttees already 
\;ere funct _oning (e . G· CheLical ,ar:.:'are and .. tadar) 
were e::cludecl fro .• its purvie · (.5) . In addition 
A .. D. B. ·.;as _ot nor.oally inte1·ested. in th3 o::?loratory 
J hase s o~ a n lnvesti : ation (6) . ~urthen .ore, although 
tl10 ~ .. care a s res_Jonsi ble ot:_er· ;is 'i:l :'.:'or coor'" i na ~ing 
§1_11 ar.1y develo).1. ent ,:)rojs cts a~1c1 ·;as r es:;ionsible i'or 
allot. ·ent o ..... ::'unds .?01' t '_i s pl!r _ os e ,, on occasion th:: 
Board Secretariat disclaL c. f inancial res:;oasi bility 
lor e:::_.enditu·G3S inc urred in branches other than the 



• 

- :; -

i • G. O. on the bas.i..s a-: t ... c · or .in or t e rri v:· 
Council aut~ority (4) . 

5. ..d esc various 1- _tat.ions circt-_scribec. 
t.e o)erations of the J oard a. so1etL-es ela rat er 
than e= Jedition resul~e~ . ~~~ its e=istence )redated 
chat o..:'-those org'"Ulizations ,::::iose ·orL it wc.s-to 
cor~elatc , its ~£-ecviveness i ht have been consider
ablj· greater. 

6. ·i'h-s <°'i.is t 1nc e i:>ot· :een 'des i' ner : a.:-·d 
:iuser · '1itL its coase uent ~"'ela/ in co • ~-cu.;;ion and 
l iaison i vosea di~iiculties , ~ich thou' ~ the 
graduall .. dec:.eas3d ra.a.:ned to so _e e . .:tent n:1til the 
end of :!:uro)ean hostilities . It au~ :entoc , too , those , 
un:'ortuna tely ra t~1er frequent , c.isunC..erc-; ..nd i:JSS ;:..ich 
are ~rone to ariso when e~ch iails to a~ recia~e the 
9robJ.G.J.S anC. lL . ..it:i.tions .1."'orcecl ·oy circu: .. stances on 
t he other. ~ any sta)s were ta~~en to 0·13rco e the 
resultin~ c"!.i;i'iculties . The aiL was t o reduce the 
channel o: co~!munication on technical tatters to ~ 
=~l.fil ,\J.!.: . s:.nc e t!1e clevolo·o.:..ents in tb.e t ..... c tical 
situation tended to e::tend-anc~ con:>licacs t._e cb.C4'1.nels 
of co _ .. unication the ea ... lier Leasures tal:en to insure 
adeq_ua·to ·technical liaison beca ·.e less eflectiv:. , J.nd 
so ,,·ere o_ n~cessi ty su".J ec ted to revisio ... 1 . ...he 
establisll:lent or a Directorate of Sta_: ~uties ( ;ea_ ons) , 
('J . J . D. (.)) , at Ca:iaG.ian :.ilitar~· ~ ... eaf1uarters , London, 
)rovi ded a clearin.:.; house in t: e Cnited ~~n:c!oLJ. for the 
trans. ission of technic 3.l i nfor . .:.3.tion bet~;3en the 
:.in1·t2Ci. :in f"o .• an:i i..ational .Js __ ::c-=. ._ead~ ... uarcers , 
Ot~a\1·a . Ga 4s st_ll occu:rrec1 ii1 r.echnic3.l i il.:or-.ia.-
-~io:! rec ei vec"'. ..Lro __ res'Jc re ·. a:1cl. f. evslo ;.:snt 
establisli:: lOil ts o; the :.,·ni tod .J.n;_;doi • - ~o el_. U.na te 
these ::.,a~)S a tec lmical l iaiSoi1 r vU) o: 57 tecJ.li·ical 
of:i'ic ers uas establis·.ecl ·1.2de.:i. D. J . D. ( . ) a~ Ca.t1.a&i ..... r. 
: ilitary ~ ead._uarters ln Januar1 , ~544 . (7) . : 3...bers 
ol tnis stai"'f ,·;e:re a ttac>e-l to :research o ... · ~anizations 
in the unitec1 .... ~~1[,0. 0 _ ·.il,ere t:1e,; we1 .. e enable( to 
secure essc:1t ..... al tecb..11.ic..tl irrLOj'.'~ation at firsc b.and . 
Z::_ erience in It;:ly '.e o.1stro.t :.1~ the exists:1ce oi an 
exc es si ve ci.elav in t: .... e t ... "'._:ins_-i s sion o:i' t'sar c::-i tic is.>. 
o~ c esi·n cetail bac~ to Gevelo_i.~ent a:-~cies . It 
·,;as iLl)ortant to o ve11 co.1.:e this be:Lore t i.e iavasion. 
Co.1se_ue.ntly , iil :.ay 1)44 , a Canadian ..... -ction ·ea_cns 
:i?echnical :>ta.ft ancl an .. J'~:OureG. J'ightinr; 7s:1icle 
Tec: ... :lical S ta.:f -,..;e-:ra authorizec ( 13) 1 to '.iOr c 
res)ec ti ve l .r at 21 Ar ~ '"'-rou) a:::J.d -:-~eadriuarte:. n ..:'i:'st 
Ca..'la<'lian . .r.i:r . Tl1e two technical s t a:Lrs alon~ ·it· an 
O]era tional 1esearch Tt. a... , for v1hich )revision had been 
i a <.? e L.1 __ arch 1944 ( 5') , 1dere c o. lbined to for_: : o . l 
Caiiadia n ...:'iel e .. esearch 3ec'~ion (10 ). This unit 
arrive~ on the continent j ust ~rior to V~ Day . 

7. In order to )er:Lor.1. the nee ss sary· 
e~::'1eri ental ·or:c certain research establis.il:. .3nts 
\:ere constituta~ under the a~ iuistr~tiv~ dirsc~ion 
of the var .. ous techn .cal d. irec torates _:>reviously 
-"'ent i oned . In aususj; 1;41 tha .J::::_:.)eri.u.£.l cal .:.>tation 
at __,u_"' .... i- ld i.ias ·Gst.:ii:>lishe~~ to car:i:'J out lo.rce scale 
i'ielcl. investigations in c heill.cal .:arfare ( 11); it · as 
jointly O.Jera ted '.:>j1 t ,;.,.e Dc_Jart.s. ~t of ra Giona l ")efence 
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aJ1d the 3r~tish :_inistry ot :.::>U __ l~· • . ~t the SaLG tiJ·e 
the .. :iesearch :2stablish ent (Che. D.c al lar.L'are) :as 
constitutad at Otua ;a to ca~r~ o~ researc~ _ri..a~ily 

into the defensive as)Ccts 0.1. c:.a.01-.ic :::.l i:e.rfo.-e (11) . 
The establis~ent (lo.tar des ... gnated Cb.e.a..ic_l iar ... are 
I..3.bo~atorles) asslli.ed res ons i bility _or the 
_:>ro .,;;;ra:,_ ·e of che~ic al ':ei.r- are resea rch ,!)reviously 
instituted b~· the :i.:ational ~1esearch Co ncil . Th ese 
t\iO organiza·~ions c a.;1e under the ad.1inistrative 
c irection of D. C • .r.s . as d i d also the 1ar Disease 
Control Stat.:.on establisi.1ed in Jece.1ber 1 5'42 (12) to 
carr ,,' on research in to C e_"'e;: si ve _ 1easures ar~ai:rn t 
bio lo3ical warfare . 

8. In ar_1a....ent research a :lU:.J.b-:r of se Jarate 
groups e~fisted which we1"e ulti.._e.t ... 1:· inco~:_Joratetl Into 
the Canauian .s:!ft.!':ent Res earch ancl. Devs lo _ .ent 
i:stablishnent (l ) . _,.ne :,rou::.)s i:1volvad \:ere a ballistics 
group of the Ins_)ec'i:.ion '3oarc.1 , ...:;J:plosives ?ilot Plant 
:inancecl. by the De·)art.. ·ent of rational ~etence and 
construe ted by the- ~:a tional :~esGarch 001.mc il , and a 
desicn groulJ of )erson..Ylel dra\·;-n ;ron several sources . 
fo carr.. out the n..:..csssar_r e:::~Jeri:1ental ;or': re ·uired 
b~r D.:.; .n. tl1e1·e y1as se.t U} in Otta,:a i.i.1 Oc 1Got r 1942 
an ~;?eri.I..ental 2!st~".Jlish.. ont , R . ~ . 3 . (1)) . 

9. ...,or co . .:riun2..c at.ions resee.rch the Canadian 
_,ignal s _1esearoh and Jevelop.- .ent .i:;stabl isb.!11ent (C . S . ::l . D • ..: . ) , 
originally JesienateC. the Ca.\adia.n S.l.~nals E::Jeri e~tal 
:!sta0lish:lent , ·::as aut: orized (14) . 

10 . ·.lith the l ar a volUL..'C o'i.' V3hic le 
produc tion in Canada a :. r ovin.:; Gr·ounC. Detac~L ant , 
.a.=i . c .o.c. (1.5 }, lat er r ena.l led the V'ehic l e ?roving 
Est ablish.uent , 17 , :J . H. :.• (1 6) , :as :Lor~ed )ri!1.!B.rily for 
the .JUr_pose ot car r ·ing out acce_Jt a.1ce tests oa ne·.; 
vehic les and a ccessories . ..... l_~...ited ar .ount of success -
ful develo}Lent Hor~~ las ca1ried out b~; t.a.1.is establisbnent. 

11. ·i""h.e .Lollo-.!ln,.-> sections dGsc ribe soue o:L 
the speoii'ic G.evel oJr.:ent .;ork carxied out b:' or for 
the ar11y di..U'ing the war . 

12 . ...:.,ro ... . the date o.? its ince )tion to the 
end ot the .:ar the _..,,,.r~ ~ec'l..::ii c .;Ll Develo,. -.oi1t Boa rd 
r ecorded u:_,·.:ards o:L 4.50 :;>ro ~ec ts , ex: .. b ... si va of research 
_:>robleJ.s rel1ting to raaar , che .ical ;arfare , operational 
research , wedi cal 'aud over seas 1 • .:or lc. :\or did it 
i nclude e=Jlorato ry research (see ref . 6) . Pi ojects 
investicatcd in these other :ields brouSht ths total t o 
so.1eHl "':.a in the nei~umoo e. o_ ~ooo , and above this 
t here ,,·ere those assessL .. ent _ ro ->ra .::es of' such 
estaolishBents as the Vehicle Proving ~stablish.. ent 
\lhich carricc.. out over .5 00 ser-;i~ili ty ~J. ials on 
various ite.~ or ve:1iclcs Cevelo ._en-t . \.f -vhe _ .. . r.") .3. 
projects _ ~"ltioned above , 126 \;ere c a~.celled .:or various 
reasons ; 20:J ·.vere co :)lated , of .,hich 3.5 \:ent on to 
the ~reduction stase an0 :ere produced ~or service use . 

13. It is obvious ly iu) ossible in the 
S)ucc available in an outline skstch such as t he 
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.,..,rcse .. t on.;i to ci o 0.1., thu.n barEl,; touch the ~11:)1 -
ll ,hts o t ... o ·evelo_,_ ent ce.J.r-3d o .t in the y6ars 
19.:>9 to 1945. 

_11.e __ .:._e_c_tg_n_ ~J_2J_ ..JY_S_.:J • __ t_i:.a..£:~a~l 

14. The Je::ton :as deslsned to satis.i.y a 
re _uire. ent =:'or a self - l)rO;_)elled artiller·r u:iit '\:hich 
\loulc:i. have sui' ioient .. obilit .. _,or use \;ith an ar. oured 
di vi sio.11 . Re _uire .• ent s)scifica tions ·;ere clra· m up 
in . arch 1942 under the direction o~ tho Director of 
rec· nical ttesearch (17} , and the .J:. : .. : l:."'nginee ... in::; 
Des .en Branch of the De9arLent oi ·.uni t.:.ons and 
3U~)l:· \/ere .--a.de .i.es_>onsible .i.'or the ::;Jro:ect (18) . 
h pilot i.ot.el under·.~ent trio.ls at Peta\:awa in .•une 
01 the saw.e yea~ (19 ). I.ater trials , carried out in 
.En land , resul ted in the ado:ttion o: tl::.e eC!_UiJ...lent 
by both British and Canadian ar.1ies (20) . Over 2000 
0.1. thess guns were _jroducet 1or servic e u.se (21) ( 22 ). 

1 5 . Tlle unit consists essentially of a 2.5 -
,:>r -'ield Gun •. oun"'i;ed on a taru~ chassis o.: til.s J.ru .. or 
Sher..an II type . ihe sun is ca)able o~ 15° elevat~on, 
9° de ression ; and 25° lefL , anL. 1 .5° righL traverse 
(21)(22) , an~ carries a ere\; ot 6 . It is ca:Jable of 
2.5 --· .? · h · a.r."1d has a radius of accion or 12.5 to 145 
!Jiles . 

16 . A.!_ong the users or 3e::tons Yrere the 3th 
and 23rd ~ield Re6i.ants (3 •• ) R.C.A., and the 19th 
rnv ~ield RegL..:ent (S . P . ) " . C •. a. •, in l.h.e atta.c\: on 

• n 
... I.Ille!~ on the 13th of .pri 1 , 1945 , the oth 7ie ld 
Reginent fired 1 9 , 1,.47 rounds fro.H these GU:."ls , or O\l'er 
810 rounds ,ller :;un during a t .en ty - :?our hour .:.1eriod 
(23) . ~ne guns of the 19th fired nearly a ~uarter 
of a • .J.llion round.a bet\:een l~ ~ep 44, anc~ V;.:,, clay , bei~.;, 

in action on one occasion : or 33 da··s (O~erations 

"V~RI2"".;;;iLl 1 and 11B~i~UST ....... ') .. ,:'!ich account..,d lol" over 
67 , 000 rounds (24) . The diarist of the 23rd Field 
Reci-ent \:rote on 2 Sep 44 : 

After a ~..onth or continuous novinc our 
Seztons a~ e beginni ,. to shO\ · s li,:h t signs 
of -:;ear aZ" d tear . They ha··e sho· m U...J 
splendidly in a ca.l!.>aign ve~y tough on ar~our 
and everyone had been deligh4full7 sur_rised 
(2.5 ). 

17. The 8th ..:'iGld ... ~~5L .ont had relt:ctiantly 
turned in their Priests (S . ? . 105 - lllJ. ) on leavin 
Italy in .• ?e'bruary of 1 945 (26 ) a.."'ld '.;e1e issued ".Ii th 
Se2:tons on arrival in ~·orth\:est tu.ro_-;e . .i.!..,irst :.:'iri:Jg 

ound "everyone is uell :. leased \Ii th the :,uns ·' (2 7). 
The 19th e::changed Priests for ,.,e::tons in · ugust 
1944 (28) , and ~ired the ne·.; ::;uns for the first tL'Ile 
on 9 Sep 29) ; 1the ir O. P . reporte~ th~t all guns 
·;ere shooting t0Gether·1 • The diary entry .or 20 Sep 



- 6 -

44, co:ita ns a note O- co .. Jlaint as '\lell as of ride : -

rhe 3attsr_es are e=Jeriencine quite 
a 'bit o.i.' troubl \,i.th the_r S. Fs . Idler 
\/heels' bearines are burning out. One or 
t\/o recu_)erator syste. s havo caused trouble. 
Ca_Jtain .L7'3lson, ri th the 22nd ArJ10ured 
Re3illent re)orted •'Peo_)le I a.;1 ·.;i th say 
"splendid shootin by you this a~t ... rnoon, 
one 88 I.li:l ,:."Wl moc ':eG. out 11 

=1 • 

Subsequent evidence indicates th t the di ~;iculties 
entioned \:ere rectified shortly a.Lter.·ards . 

~0-. __ _.~_nt_~~ _l!:i:ll_t_e_11e_q_ _Bp_x_o_r:_s __ Gu!ll 

18. rhis develo !ent ·:as llnderta~\:en to 
reduce the wei~;ht of the li.S}lt anti -aircraft cun in 
order to ir _prove its cross country ::>erl.or.;.Jance , to 
enable it to be toued by a jee:J , to i:...a:~e it . :ore 
easil~r air ·1ortable and to )er. it its use in jungle 
uarfare (301 . ·:.ith this in ~ind Canadian .1. ili tary 
.·eadquarters su:;gested , v;ith ·\iar Off ·ce co::.1c ... •rrence, 
that Canada develo_l e. li~:ht ':eir;:.t _)lat!.'or . .: for t!:.e 
\tea_:)on (31) (32) . A ::_Jrel:ninary ,.., esign wa3 d~'awn U::_J 
in the rechnical Liaison Groa? (C .i .• H . 't. • ) and the develo?
r:.ent undertaken by the :Jir-ec Gorate of . . !'tiller~r \Ii th the 
assistance of a Desi:;n ..!.'11gine3r ::ro the ~:ational 
• esearch Council (53) .. B:r n.ugust 1944 yreli...:.:.nary 
studies an6. ueneral asse ... bly clrau:..::;s \iere co.:i]le ted 
(34), and the )reduction of :'otT 'ilot. oc:als t:as 
instituted . _t:i._ series o~' tris.ls 1;as carri. .. d out in 
Canada in October and i-ova ber o-: the sa.:e year , 
folloY;inG uhich the pilot Lodel \;as sent to :Ensland 
for furt_er trials (35) . s a resul~ o~ the ~ritish 
trials the ,far O..Lf ice a' ·::a ved the e0ui n._ent :ior 
introduction into service use (36) , and-the Li~istry 
01 up~ l:r ::_)laced an orde::i:- for 200 equi,r;:ea'Gs (37) 
\;hich \;as later increased to 720. Althou::;n the 
re:t~ re ent .t.'or jun;le use uas eliI.lina tecl by the 
cessation of hostili .. i;ies a..:;ain.st :a_..ian '1>he .30.atan: was 
ad~pted as the sta:idard ai~borce divisional ai.1ti 
airc raft \iea)on (;;8) . 

y_a_!'_i_~ b_l_e __ ~e _.,~;: 

19. ·1i'he [ J'a1 iable i'ir.!e] ·1r t::.?e of' :Luze 
reJresents at tha )resent ti:~ the greatest aavance 
in fuze design since the intro~uction o~ the mechanical 
ty)a in 1917·' (39) . .11he fuze auto.·aticall: e~:)loclc:.s 
he shell to ;hich it is attached ;hen the silell 

ar.J..ives \:ithin lethal distance o:L a target. It is 
esse tially the target i tseli' ·;hich ini tiatas the 
1c!eans of bringin3 ai.Jout its m.n dest:-uction. ]u.nda-

entally the .i'uze consists of boJi;h a 11.iniature radio 

*-~lso k.'lo·m as th$ Pro::L.:J. GY or adio P:ro::ir.i ty 
Fuze . 



• 
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~ ittar a receiver , · ..iich .; - ._..its a si)lal 
o b o ... bein0 re.&.1 ct { li )lt1-· chunn c..) :ro •. an 
a __ r achin~ tar~et; receives thG reflacte~ si~al , 

a.. li:Ll ... s the di:i. ere_ ce be ·een the t\:o sic;nals an 
utilizes this ar plL. ied oscillation to tri _er an 
elect onic s·:itch ··110! sets o ... : an electric detonator . 

20 . Such a ~uzo h c 0een suu estsd ince)en-
de:J.tl.: b,,r several sources bc.·ore the mr , but 110 
tto . )t had boen . .a e to solve the att .~aant ~rad;ic al 
robl8.. s . The Dritish too it tl.) earl· il" the \:ar , 

a _lyin their e~lort to the develoJi-.ent o~ fuzes for 
aircraJ."u roc':ets . ::;:n t.1e autu .n or 1940 a British 
sci on ti .:c ..n ssion, the l'iZ"'l ~..i::1si on, visi te: Canada 
brL L.l i:ti' r~~tion on the ,.jritish .'Or!:,. They 
cons~ ered that th~ fuze of.i..ere~ a )rofitable f i:ld 
0.1. e1"_ort :or CanaC..tan Hese.irc:_ (40) (41) . The 
ational ... 1esearch Coc.ncil acce_>ted. the probls. ! and 

un ~er t.i.le .... r SJonsol'shi..,) a tea;. \.;as organized in the 
Do_art 3nt o.i. ~hysics of tha University of To onto to 
wor~t on it (42 ). he Ca:-aC.ian :or :=: ;as dir•>cted to the 
develo .ent o ... a :Luze for tho 3. 7.r anti - aircra: i; 8:'1el l 
and the 4 · naval di ell , and incl uc.ed 'the )l'O ble i 01' 
levelo_p!.ent OL ru~red ~iniature r~dio tuoes ; or use 
in t' ce ruzen . 

21 . he attendant "i.L- ict.lties in the 
devel0_9l.ent ce.n ?erhaJS best be illustrated u .otinG 
t:l!lt all the _.arts o.: the l .... e had to be su_:ic!e:ntly 
s t1011~ to ii thstand the shoct o: discharge ::'ro ... _ the 
b'Ull 3.Ild the S)iil of the s:.. ell in '.i."'lif,ht . file for.1er 
re_uires that co.)onents b~ ca_able of su~)orting 
20, 000 i;L..es their o\m \TCi~t . S_;>i:: is at tho rate 
ol ~r75 revolutions )Gr second ;hich .:.L)os::s a stress 
in a directi n di..L_e ... ent to th<.1.t L-)osed on fi..L'ins the 
Gun ( 4,; ) . 

22 . e~"'l·.1i1ile in the United Statos t.he 
_,ational "Jel'cnce .r. esearoh vO ...... ~~vtee ~lad insti·cuted ~ 
research :proGx~e on _no::i.-.it., _ .. uzes directed 
Jl'i.Lla..i.. ily to·iards a fuze for the 5:1 !la val anti 
aircraft guJ1 (44) , but .:.1 cl '.d~ng also devclo)-ent o.i.' 
fuzes for roc!=ets and bo_ be (u·U'otateC. :pro ··ec ciles) 
(4.5) . Discussions ii th t'_e 1'izaru. i_:.ssion a ~ded 
sti .ulus to the Un_ted 5tatGs :>ro.:;ra. .... e and Javed the 
:e.y for __ utual cooperation and interchange o., ideas • 

. ,t an earl- sta:; ... industr:al resources 1ere i:itegrated 
into tho 'Gnited States _rogra .e . Such · o.S ~lo"G the 
case in Canada . * fnen the n_teti. 3tates dev lo.:r..ont 

~i'~G reason l.Or this is not clear . D .• G. O. (0 ) 
stat s ''in C.i:!ada no atte._'Qt had been ma.de to inte rate 
develop: ent ·ork i th r~u~ac turi113 .L'acili ties" ( 4t) , 
: il~t a ._ei.ber of the aesearch cee~. (47) says ·1;_)ro:i;ress 

\,as ini tiall .. r slo· i because 0.1. lack of ind us trial 
_aclli ties :or the evelo l. en t o: che s >ecial radio 
tubes and batteries' . Yet , Ba~ter (48)-re_)Qrts , in 
refere ce to ational ~efence {esearch Council 
contract ... ne ""Otiate in : ov .ber 1940, ·1.:'urthar assist ce 
\:as cleri ve.., lr tb.e ... o..,crs- a jes\-:.ic Cow_.>any or 
~oionto .nich had :~veloJed a larger ru ed our-
ele ent tube ~or British use' . 



• 
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o t Jes ou~stri __ d the C nu i n efiort the latt r 
as a.ban onad , "';he re uired tubas bain .• a· av.J.ih.."ule 

b tho nite· ~tates to the Canadian te'1.t: J.Or use in 
t cir .uze develo ~nt . J]i: lalx>ratoxy as ectc of 
the) oble ;eJ.'e co .... _letec b:;r -~· 1)42 (4~1 . !'he 
sUJ._ er of 1942 sa\; .Lirin trials o~ .... o ·els carricu out 
at C~) Bo- en , follo 1n" · ·h-c.:.. the SJ nsorcl1iJ of the 

evelo .ant )asseC: :ro .. ationa.l _esearc. Col!!lcil to 
t.e ~e-ar ..:l.G-t o; .~tional De- ~co (50) . Er s~ri~3 
1943 satis-acto.y iuzes had bew~ )reduced on a ilot 
scale . ...?urther develo .. e t ·: r • .: in CanaC.c. s 
disconti.u.ued since b: no:,· ~ni ted States .orl: ho.d 
aG.vano d to a sta ~ .here their larger naval :.:'uze h~d 
seen s ccessJ.ul o)sr~tion.:il service , G~e their atten
tio. ;as no · focussed o:i s ller :'uzes ·.:lllc~ re )resented 
oonsiderabl adva1ca in lesi~:i ove~ the Canadian odel 
(51) . 

23 . Production or V. 1. fuzes lox service use 
until the cesss.tion ot hostilities was enti::scly in 
the vnited 3tates ·here t·:o t:r_.:s ··ere )rod.:ced tor 
British account . The ef'i'ect ol int1'oc1.u.cin~ G0

"'J i"L!=e 
into anti aircra:t use is stri~i11ely c1e~~or.str .... iie'". by 
the in~rease , daring the last :{'our ·,;es!:s or cone entra t ed 
buzz bonb a ~to.cl:s against~ J:n_-- land , in the e:.:~ ec ti venes s 
ol :,un- .:'ire in the des true tlon of the 1T -1 ' s . Tal:cn 
b~r .eekl iJ"'riods , o:: the tar:ets en3aged there '!,;ere 
destroyed in the :Lirst .. ree.:: , 24 : ; in the second , 46,~ ; 
in the t .. i c, 67:,. ; and .n the final ;.;eek 77:~ . .;On 
the las .. day in uhich a la1';e qu2.n~ity ot V- l's . '.:ere 
launched a39.inst British shores , 104 -.;ere detected 
by early '1arnin_: radar but onl.r four re3.che0. London. 
So e 16 failed .o reached the coast , 14 fell to the 
.a. oyal . ir _ ... oroe , 2 c ras.hecl. tha.t!!:s to ba!'ra:;e ·)alloon:. , 
and anti-aircra.!'t accounte(l :?or 68•' (.52) • 

. ~5_-_ _r _ _c_a_.i._~i_a~ e_::<?£_JJ u J.,F _ _ le.E,.i_s_~~--=::ri:ir; 

24 . It b~c~.e incraasin~ly a~~ar~nt du~ing 
the Italian ca_ )ai ... n t1l8.t so_e _ odii'icatio:i to the 
25-.Jr cun uas desira'b. 6 to e~aole the cun to b: _ lred 
at elevations t;raat61· the.:1 t:.ose :. o:. !l'!.ich it uas 
orir·inalJ·· ~esigned . 'tfJJer Re-:.;ister 11 L!)lies an~les 
o.L eleva't' _on .;;reater than 4.5° . The __ ethod o.l acl1ie-ving 
these hi,. - 1.evations iu the .?i 0ld with e::isting 
e _ui_1.. .ent \ias to 1clit:, in · the tra~l , that is to say 
diz a _>it behind the c:;un so that by lo;:eri~1: ~~he trail 
belo; cround leve: t"1e elevat.:.oil of the barrel ··ias 
corres~onclingly raised . Obviousl- ti:is d:czins in 
consuued t i.r e and delayed the de:_->l o·T ~ent o:l .:;uns ·.;hen 

1U..:.))er re13is ter ·' \Jas rs _uired . 

2.5 . To . eet the re _aire .. cn-t on of:: .. c c.r o..., 
the iecb!ic Ll.aiSO..l Grou_) at c . ~ . H. {, • desi--:n-:d . 
hill ed trail for the. sua ·:llich , it was a:1tici1ated 
'.:ould allo\; an e::tra 15 of elevation. A yrototy::_'.>c 
ot the c esi n ·.ias da.t e 'b • ::o . 2 Canadian Base 
or~sho_ , En land, in . .a·./ 1944 (.53) . i'rials were 

carried ot:.t dur inB the su:. ill.or . ;'hile these trials on 
tie \:hole \lere satisf~ctor: , it ~lJ:peared that trouble 
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.. 1 :.t ba - ectod in service dt1 to the C.i.:'_icdty 
in evcl ... in . · irt :ro th ... ' in ,e . Conseq_uently , uhe 
Ohie Dn->ineer .h.r..:a._ant 'Jesisn (C • .i:; . _ ... . D, inistry of 
Sui>_>ly , U. 1 • • ) was asked to redesi -;n this ;..iodification, 
incor;oratins L~?rove ents to e~clude dirt (54 ) . 
?ae Ordnance 3oara expressed the OJinion that ·the 
use of U) er registe1 firin is L1suf.liciant to 
ustif tJ..e .:.JO 1fic(4tion o.1 th .... e •ui_i: ..... nts·' , but 

considered 1th.:i. t this ioca_ ic .... .;ion shoul d be bor ne in 
nind l or possible inclusL>n in ne\, &esigns or' eq_ui; ..ient .: 
( 55 ). 

26 . The ~edesi.:;nvd Jrototy;e {CarriaGe, 
25-Jr , J~ ;5 ) \las ready ior tri~ls in Januo.r-f 1945 . 

s a result oi the tri~ls tile Ordnance Board 
reco _ ended the a_J ,roval o_ tll.e desiei ( 56) , and it 
·:as ado~:itod shortl y ther ..... a.1.""ter _"'or use on all future 
.;reduction of short axle 25 - _"r carria3es (57} . The 
finalization o2 the c1Gsic,a c UL.e t oo late for _:>ror~uc t i or. 
e .ui_ll3nts to see service . 

2? . The Sabot _ o~ectile revresei1ts one of 
the nu_.erous -.. ays of ac1::ievi:iw '1i sh nuz3 l e v:loci ty 
\Ji th a .::;i.m to attain ti e advJ..n.ca ..... Gs of long3r r:.nL;e , 
increased -::>enetratio:1 of ar .our a·1e. short er tL_1e of 
i'liGht . T:_e i,:ea is ... ot !;)8.rt.:.cul a r lr ne. · a.rid has 
oocu 'ieC. so __ e attentio_1 i'or tne )3.s'i; 70 years al·~hou:.h 
develo_ment -,as so...:e.;r..e.; _)sr:u!lctory until .;~e ...... eriod 
o: the )ast ·ie.r. Ic. :1rovi.C..as :i. .1ae.ilS oi' .Liring a 
a..:aller cdlibrs shot in ~ GU!l of hi~her caliJre . The 
advanta e of this 'i;y::;>e of a: .:m ... l'lition is that; an 
05JSCially desi311ed ~·.::i is not re:uircd . rh~ Sabot 
is a sup Jo rt Zor t:_e s . ..aller ca.lib re s:1ot \ihich is 
aiscarded a_'ter the Toti_ .:1. leaves tne nuzzle . On 
discharge ttle c ofil}l ete silot receives vhe s~_e a_~unt 
of enertSY as a :ull calibre s~1ct -ioul ~ rec'·iv::: but 
beinc li_: tar in i:ei ·)l t the e u.i v::..lenc ener ...::,· trans
_J. tted results in cm aue-_e:1ted ·relocity . ..:'he Sabot 
• .ay be ei thsr se&._entetl so 2.s w discard r .iC.iall y , 
or it n.a 1 be~ Jot ty e :hioh i~ left b~hintl o~ 
discarded a::ially c:.urin~ t:...e :a:'li ·;ri t o_ t:_G roun ~ . 

2 s. rhe cu.r .I. ent in teJ.'eS ~ i:1 Sabot :i .1."0 vC t -
il._ .as re-;i ved l:>y Lt - Gen ... _. c. L . · ')~ . .;;.u-.;h to:1 , · ·r o in 
l~ 4- • _ac_e a s:cetch o1 a ty)e 01 3.:i..:>ot on ·.;: ic~..i. sm:::.e 
trials Here carried OUii b,!1 tLc vr -1."lailCO BO.:!'..J (58) 
C5~ ) . His su._.gestion called :.. o:~ a synthetic l'esin 
or li:;h.t -et1.l Sabot 1it:1....,, s_;all e~:_>losive chc:.rce t o 
detach the Sabot L1 =.:11 h v. 

29. ·.rhe earl!' re~u.i.re_1ent .:;::__:>re ssecl by 
General __ c_ au:;hton \;d.a J..'or o. _?rojectile ::'or the 2.5 - 1r 
vun in order to il)rove its afZectiv~ness aea inst 
ar ... our . ,.,everal c...esi(;l!S \:ere !):i.'Oduced o ... ' the sta·'::' 
of the " ili t:..ry Tcci n_ c.::.l --'lviser of the Dej_)aj_ t ... rnnt 
of. unitions and 3UJ_ly anQ by the staff of the :ro~: 
a.,_d Jov ;lo .l .. ont ~stablish.. ent o: the Ins·)ection Board • 
.t.:h.is ;articular investi_,ation \:as c.'lisco.utinued or. a 
basis of 'no re .. _uire __ ent 1 b • .1.·ore ;i. co .... :)letoly se. vis 
factory solutio~ to the _:lro0l3:: h.aci. been reacheci (60 ) . 

; 
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In tne neanti.i.....e attention hac1 be n turned to the 
d velo lent o; a 6- Jr abot ~ro ectilc ior th€ ~nti -
t n - un "dth a considerably cre~ter uebree o: success 
(61) • • o ~ver , by this ti-6 inte est had hi:ted 
sain iro .. the 6- _ r to the 17-_ r 1 so that the 6-_ r 

·evclo .i..ent \1=.s not carried on to co~.ercidl >reduction . 
re Gevelo.-~nt dia , ho\:evei 1 ;rove the ;rati~aJ_lit; 
o~ , and revived interest in ths )Ot c;_e o_ Sabot . 
1.s a result O.L the \ ·o~k can .... ( c.:. .:.s as!:ed vo ... evelo."'I a 
17 - ;r 5.lbot .'.>' t.he Orc nance ·"'o i"d (62 ) (63) , since 
t! ... ~ diall "iscar·in ->abo'\i .t tl .. .lt ti c L. s~rvice 
id iot rill the :re _ui1 nt .i'or acc urac .. r . r.h.e 

develo;..-nt oi the 11- Jr Sabot b~~~ too late ;01 the 
results to be a. lied ~eiol~ ~he ter ~natio~ or 
hostili vies . - -

;.>O . i'hi s no :ct illt.stratss · c·r · 1 .ile 
c'1an !..1 re ... l!..1.ro .ants .. .l-ht v.:.tiate t:1c ::)eci:ic 
a .... lie at ion of a ;articl1.l .... r i "sa , yet. the- :Lurrda .en t al 
pri.uciJles :nvol va in invcsti 1tin:, the ice ..... .ia·· 
be a_) lieC:: to subsQ _L'6Ilu r.3 u ... r:: .6nts . 

20- _ · C-uns ·------
31. The ooursc o_ th .... C.evelo ;;.1ent o::' 20 -... i. 
..,uns Jrovides an outst .. ln'1int, e:~a;: _Jlc o_ - th.., cor:.:' 1sion 
which can ar:se ai"ll. thG e:tJcnse · :h:ch c u.:1 be inc .~r1·3d 
throu:): a lac~- of uni_ .. or .... - olicy ant:. tu:::o1i. :-;t ::'re ._ue.11.t 
revisions ol' rG _uire .. e:its . In 1942 :} neral : c :·2u.:.,h "A)n 
e::1ressad an ur::;ant neacl :lor 20 - . "Uns alo:u-, the li~1es 
or t:"e Oerllkon bui:i Laviu' a s_or ter inbourc: 1~_1 ::.; c:_ so 
that it coul~ be .ounted in aI'! oured l:Jhti~~ vs. i~les . 

It \:as re _u.i red t hat tile gt:....11 be c a_..a ble o:' a ~11 ;1 
rate o~ fire a~d th_t i t b ~elt red (64 } (65) l66 ). 
:rhe develo_:>._Gnt; .vas ta.:en U) !111 ".e:r t :_s aa::,is O- ths 
• r .. y ..?echnic..ll ~evelo_;>iJent :Joar-. , t:ne _ i li t~ry 
rocimical Desi t:;."1 .l.dvisers St ai. :.i."' , anc i;b.e ...:111 ~ i r. _ e_ L1{;i 

esi,,11 1orl~ ·:as carried ouv b, the Joil.1 In ~lis 

~01_?a1y , i'oronto . t the su....c ti_.e the :Li.1 · .. lis 
Co .. _.>any unclertool~ the (;.esi..)1 oi several t..,·_; s o.f' 
raount n~s ~or the 20-.-1 •..u1 6? ) (68) . Pilot .o 3ls 
lere shi_ .i:>ed to ~'"'n.:,lc.n • in lS ~L_; :2or ie or.st:cc.. ti on 
{ 65 }. 0:-. the basis o; t:.e c.e .ens trc. v:on t~.e Ii1.:,li s 
gun ·ias acce)ted. as :.lllin-; c;1e ::L'eq"i..ir3.u.-=.:1.ts of t he 
Canadian 1..r ..... y ovei..•seas ( 69) . Certain _oC.ifica tions 
wee su~~a sted (70) . ..s ~" stooCi. t i1a sun .az f.esi~n.3d 
to ..1. ire liis_Jano a....i.rur_i ti oi. . _ eilc':.inf, ~he _'iuali.jation 
o~ the Invlis -;un dssi91 au order ~or 2600 L~::J.s and 
sin:.le ,.- untin~s c all eu ..: or · is_ a..--:o 2 0 - .....:!}1 ULS \ihich 
1oul suose_.i..entl y be lc_ .. laccd by t he In_,lis £,1-~:1 (71) . 

HO\;ever , s~1ortly b~fore cO.-)lstJ.on of the.se co;,1tracts 
hr 0£lice policy unde~rcnc a revi£ion. Ti.is _olicy 

called : or e::clusi7.: use of Polstea guns on unive:rsal 
• ountinr:,s i.Lthin t .e ~1st nr.zy Grou9 (72) . Ste_ s 
\lere then ta::en to rs esi _ Glle In,jlis t;un to ace ~ .... ;c 
~olstv a u.1~ion (73) . 

~2 . Consec ... uent UJOn t.he neu _.olicJ- 0 •. - . H . '~ . 

a .. v.i.se · that the:' no hac no :rs .. uire_.ent ...,'or c:. s.i:.i.:;le 
. oW1tin._. ~0-.. - . gun and it . ·as ·.)ro )OS ~t 0ha t th0 
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contract ve ca::icellad (74} . u"l order -or 1000 quaCa.u_;le 
,, ount e 1i ~nts e ain-C: in orce ·. ·i tl t 1e '0ro osul 
tilat t~. :.0u."1t ... n· · .3 re·esic;ne .. to accept _oisten ..,uns 
(7.5). .fhe ...... in!.c (see belo·;, ~re. 67) , _revious l y 
equi )Cd ·ith ~·1s .. a1!0 , ~s ... e{eSi"";"l.ed to acco._06.~te 
?olstens (76) . h~ contract .L'or _u:id1·~_--1e .. ount1n5s 
ane accessories irvolved c;;.!" c.: ""l1t.i ture o: rat.:.ic.1· . ore 
than t .elva and one -half :.J.llion clo llar~ - uhich had 
";)roceecled too ar .. :or cuncellJ.vion to .:nv0lve any 
Stlvln-> {7? ). 

3.3 . .n.s a r"Jsult o.a. the unJ.o 1·tu:1a ttS 
e_ Jeriences 111 the 20--..1. dGVClO .e.nt ~he C.i.lief Of 
t~1e C-or-eral Sta.1.f re...1.t•sc~ c. rov 1 .:or in.:tiation 
OJ . .' anj~ other 20-Llli develo_~ ent 1'0 ects in AJ!'il 
1944 (70) . 

S: .ALL •. S 

.2:~- ;orta1:. ?ro ec ts 

,?;4 . In Doce .. be~ 1$'4.) the fr:.r O:lf'ice stated 
an ur(;ent; re_:ura. ent ::or .J. li.:;ht ueight bas.: :Jl.:.to 
:or the .:P .ortar , to -.:eigh :1oc ·.ore thc.n 40 lbs 
and to Gnabla a rw~~6 oI 2750 yards to be obtainac 
(?9) . In order to obtain a cm:l)ar~ble r,:i:i:;e '.'ith t_e 
sta.."ld&rd base _ .. late it had. been necescary to St.l'3n~th.en 
it , resultine in o. '\:eit1it of .52 lbs (80) . ·- Qesi,:n 
·as C.ra· ;n u_) in the -Ji rec to rat.:::. 01' r·tills:..'_r ::or· a 

b ..... se late _...acle o.t stair:le.:.s steel \:.'..:ich -; 2~ e:.: 1<JcteL~ 
to '\:el:;h 25 lbs (81). At about this tL.;; consi-=.3racion 
hac" been ci vea -~o the :.:se of .. ..:i _,nesiun alloys :Lor 
fabricating certain ser·,Tic e equip lent~ of ";21,ich ·th 2 
base Jla te or the 3 ·1 , .ort.'.!r ,;an one ( o~ ). As a. result 
the Chief oi the G3~eral 3taif as!~,~ . • G. O. to undertake 
the C.eve lo·)Eent o::' sue:: a base ')l ate . T' s re ues t 
had been antici9atGG. c.n:.: 13. uesi~ll ar.i'ivec'i. .lG b~-; the 
~ii'ec tora te of Dcv'3lo) ·ent v; fe.i.1icl ... s e.r-d 3 ... all \.r: :.s 
( 83) ( 84} . .-i.u-.hor i ty-1i:as given to ?roe eed .ii th both 
desizns. -~ nUEber of .odels of bott. \;ere ,::>roC::.uced 
and .Lirins tests carrit:d out. cl.urin: the earl: ,;a1"t 
of 1944. B.,-r . )!'i_ it had b3sn c.ecidecl. that the staal 
base _.late sat islied the re _uirs .:;:nt l:.i6. co :n '.Jy the 
/ar o.i:~_ 1c e ii-11~ the desi~ \;as :inalized ( u;) ( 86 ) • 

.3a. _ les o: this basa :1lat.c \:e.1.'6 sent to . L~stralia , 

Unit ed ~Cin~do- ailQ the Un_ted States ror trial (87) 
( <18) • 

3 .5 . 01 the i .c. ..lnesi tU..: al 1..ojr 'base _11.;.i. ce , 
ollo :in.:, tests at Ca:iae ia.n 3::..all .: .. r,,_s ..1chool {_,3.stern ), 

t~e follm:in~ o_.>inion ' a.s e :)re ssed : -

110:l several base l.la"tes 
subj.)ctecl to t1l ..... ls at-this 
a )Gars tonbe u.11~uestionably 
f "c tory ·1 ( 0$' ) • 

·.;ldch had been 
cilool this 
the ~·ost sa.:.is -

In ~ul.,· 1944 tes~s ··ere carrie<l out in :!!n:-,J.an~ o..nd 
surprisin~l"· e.~ou.O: t;~e .:.a.._:nesini.· ·Jase .:;>latas l'r.:?.c-'vu::L'ed 
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t rouzb. ~ter _our or ;1 v rot:.nd3 had bGen - ired ( ~ 0) . 
It later develo~ed that lailu~e :as due to the cests 
hav !l{, been carried out USi]lG a k 4 barrel ; ih~reas 
tt e )late had been avsi0.,).1ed to t~ . .:e a ~ .. 2 barJ.el, no 

.l .l~ " ba rel oeinc available in Canada at the ti1ie . 
l'i. ... redesi n OJ. the base .}late to acco odate all ty )es 
o; bar ... els .as therefore under ta::en (S'l) . I!l the sa.. e 
tests the steal base ~lat : sho.;ed a ce:i.•tai:1 lac .. \: o"i 
stability an(.. _ urther - re.~ e ... i ;i1 , s un~~.:rta':en ( $'2). 
In ~u:Crust 1544 the \i wle _uestion of uor·~ar desi~n 
\tas revieHed by the or·nance ..voard and neu .esi ;1s 
were "ivided into i.. ....... ed.iate , L1ter ..... ediate a.:1c1. i c'! eal 
co.tegories (93) . It \,as consiLerecJ. in vie\1 o; the 
urJencies of the i.i.We ':ia te nd inter_..ediate raquire_!ents 
that Canada \iould be unable to contribute ·;;o these 
c tee:;ori es before tho end of the year and she sl1oulC1. 
therefore confine researc~ to the loncer tGr_: )olicy 
( 94) . 

36 . :_ean· 'hile in ... _:?ril of 1944 t/ie DirGctorate 
of 'rtiller· Jro)osed inv'3stigations into the an-tire 
field o_" ._ortar desi~ ( 95) . One )hase · ·l.s the 
innrov.3nant to the barrsl i:i order to increase c".ura 0i -
li t,; , to decrease the Hei3l1t a~d to i alee it :_Jossi'Jlc 
to obtJ.i:n increased ranges ( 96). Pr-oto·ty _)eS of a 
desien o? ta)erecl barrel wer-3 _ roduc ed ::'or t1'i.1ls . 
It uo.s lnd!cat&c!. that consic1. · rJ.ble reduction of -;e.:..~1t 

could be ob~ained .;i thout loss 0£ ballistic qualities 
( 97) . ~ollo\iin~ tha _>roduc i;ion of several e::)eri .e.1tal 
barrels it Has conclude~~ tha i; the ao.vanta--~e: o.:' 'chis 
desian over t'1e : ...: .5 li,:Jlt wei :,h t ba:..1"01 uere a __ :co~:i
uately 2.5 ~ reduction in ;rni""ht , lo,: iLJrova ent in 
accuracy end 15 .~ increase in stren5th ( 93) . ·:trials 
carried out on the barrel in _ ustralia inci.icate:1 that 
the barrel uas Ii!ore accurate in l 1 a:ngs and li::.1e than 
the norwal barrsl (~ 9 ) . 

Li_::t.- tened .rtii'le 

37 . Sr:.a.11 A~ s Li.._i~ec had been carrJin~ on 
so_G e~~_erL_antal 0 Io!'k on th:. C.csi511 o:.:' a li ... l~te1 .. 
ri:le than t~e current is~uc , i.e ., :o . 4 . ~he 

]roject :as ta;.:en u.i-idei· the si..!I'veill;:.:1ce o:..' tl~e 

Directo;.;ato o-· ,)e~elo J •• ent o: Ve~1iclas c.af. 0.iall '..r .. s 
i n :,e_1 .. e.1ber 1943 (100) . c ._, ... • :D . o.:.' ti1e ! iniscry 
of SUJ_ly lad also d6Si.'.:;L~ed a li.:_hte~ed ~or~ of 
tl!e : o . 4 ri 'le, the ado)tiou o:..· ··rhich i,;as bain3 
consi~er3d ir t~.e ·a:' Cl'ficc (101) . 3 .. :.1ce the 
Canadian f..esi~~n r L: le a;_ e"'reCi. to .. eet th.:. far 
Q_fico re.cire. ent t 10 Su. .;les ·:;ere se~t to t!1e 
'L.1i ted ::.in:;doi: tor e::a_una ti 011 (102) . It ,;a.s found 
that the sn.r.:.J l ... s req11iI'ed reatoc!:l:'lg and de-nic!:eling 
(103) fol:o·,ing ;hich tLe: g3.v.:, satis::'actor:· ~)Cl"i'ann.!:!nce . 
There Here , houevar, certain :i:'eatures of criticis11 
\.;hich ·eT., brou"~t o '!.t (104). Em;ever , as a result 
of trials at Bisls· the 2ritish li3b.te::.ed :-o . 4 rifle 
subseiuently called Ho . .5 \;as ado)liCc b - the i~r O:l:."'ice . 
In the .. ,ieanti:"e Inclia had re :..u:.st c. 25, 000 J. i;."'lss 
ai U.lar to the Canadian . ot .. al ( l~.5) . S. .all liI' .s 
LL.it c1 proc3eded ·.:ith the ds2i no ... a : i :l'le i1cor -
1)0ratin.., tha best ~·eJ.tur~rn o:' i:>oth the !:o . 5 aau tne 
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re· i us Cane.t4 ... ru1 . .oJ. el . Si lC e , ho ,;evar , tho :-o . 5 
had :.-one into :>reduction in the United .:.ingdo. :i. urther 
develo ll.ent of the seco:td Cana· ian .. o.:i.el \las i ot 
COOv.!.:lUOd , :ind since no COiL . .:.r .. ell rer_t.t. r e1° ... ent i:as 
:'orthco i.1.~r .1.ro. C .. -.. . ... (106) the Jro~ec t ·:as 
cancollcd in c J 1°1>,..r 1544. T' - .. stralians in the 
.eantD..te ·~d carried ouu tri3.l~ 0:1 ths ;1rs·~ Ca::iaclian 
li~t ....o"el an<.:. re)oi.ted a::tre ely :'a.vourably in its 
accuracy , h~ndling and servicea~ilit:• Jut de ed it 
unaoce)tablc c:ue to e::cassiva J.lJ.sh (10?) {10&) . 

;8 . 8u'bsequont to ... ener ..... l eurve . .: o: the 
ci tuation o .• sni:;>ers e _ui).uer~t ( 109) , a .. es~in.:; · as 
held in June 1543 to detaL _ne ho; bes:; to ... eet both 
L edia te and lo;: ter .... re cl ::.."e .-Jn ts ( _10) . . nu.....ber 
ot co i>9.rative .L'i.ln i:i.Li:tis ha. beer! car~:it:d out on 
v r.lous co. __ erci-1 a .G. s.:rvicl;# si;hts ·::1ich a_,._)earecl. 
to indic.:i te there , ·:ls cor.si <~.._ra ble roofil ..&.Ol' ii..1 J.i.'OiTe: .ent 
(111 ) (112 ) (11)) . 3'or th:.; lon.)el' ter_ . .._,olic:,r-
s eci.i.."ications v1ere dram u·) :L'or a .5I telesco )e sig.': t 
( il4) ( 115 ) tll1d a 3 $:- si.;:1 t - ( 116 ) w.1Cl the JrOcluc cion 
of _>roto'iiY!JUS ; ,·as institi.. ted (11.5 ) (117 ) . .Lile (ecisi on 
to desi ,n t;1e lm.·sr _Jower . ot.el c a:..e as ~ result ol: 
a su.J_.estion orii,;.:.uat:;inu .t!l the United _J.n--;C.o .. (118 ) . 
£ne .ar o::ice evinced consider~ble inte~est in the 
develo ... k£nt ol the two s i:jlts ( l:!.9 ) , ru:d by ;;he end 
oA :ova be.t. , 1943 , ·,.ere so actively cOJ!ce:r·:.ied a·mut t he 
sniper situatio3 tiat it see~et do~bG; .l i~ the 
Canadian ::_Jrototy:_Jes 11ould. Je co.l)let ed in tL1e :i'or 
full consic1.e atio~1 to be ·_,i ven to tha.1 by the /ar 
O:':i."'ice (120) . In )ec3 .. 1be1' an u.dded re uire- .elYG Y:as 
introduced into the o lerat;ioi:1:.l s 'eci::'ica..tion (121) . 
T'nis calle _·or si ')1 ts to 'ue 9roo:Z'. .. t asai~s.:. f'u.n:;us 
arovth Under tropical cond_ .;ions . rl 0 Got:r )c Sa ._)le S 
of ti1e. telesco)e sights ·:ere so::. c to the T;n2 ted 
:anr; ·o. · in : arch 1944 (122) , an<i at t.b.e s~ e ti:_e 
s te _:>S .1ere ta:: en to !'JoCi.i :i.""· · the - esi _;i: in O.i d er to ! • ake 
it funcus:_Jroo.t ( 12.:J ) (124) . ..! . 3 a res w". l t o.l :i. e:1orts 
fro the unite::! :i:i:13<::0 , ·.:i1ich all i :1'ic2.-:;ecl. )rGl'erence 
:i.or the ).tC over the ;:;:,;~ ... ot.~el , an ec1uca0i onal- order 
.tor lOOi 51.: telescoJO sl5:1ts '..:as _.,1-:.c ..;cl ( 125 ) (126 ) 
(127) ( 28 ) (1 29 ) (130 ) . ... _Jsa::i~ O- c;he Canadi a n 
sic;hts the Assist.:....1t Chief of t''le I :qe1·i a l C}enaral 
5tal'f stated 'tl1at the CJ.nadia: 5A anc 3~X telescopes 
\ ,'ere inco .. _:>arabl.. beJ0te1' in eve. · · -ey- tl1c.......""' anytrin..., 
that ·;e or the Ger . .ans had so ~ar groduced , t:1e 5:X: 
beln:; better than th~ 3_-~ 11 (128) . It caus3d no s .... all 
surpr ise to lea""n in ~ J.ly 1944 Gha·t the _;rov:.si onal 
ado;tio:1 or thf-' ;; ,.: rati1c r ti1an "~' e 5.l si...,ht had been 
reco~ended (1;1 ). fhis necessitated c· ~~ inG the 
educational order )reviously )laced (1)2 ) (1)3 ). 
Co~curr ntly , at 'a- o; ice re~uest , th~ i.ist~~ of 
Supply init:ated inquir ivs for ro~uction in?o~ation 

based on a rectuire. ent -'or 4000 3~·X ii~strti.r ... en!js (134 ) , 
but ·.·ere disappoint-eel to learn v.i..at no deliveries 
could be .... iade be_ ore :_)ril 15~ .5 { 1.) .5 } , v:hereas t hey 
had understood , on a basis 0: uno.1.:f icL.l i21'oriJ...&.tion 
{ 136 ) zi ven Hi thouG reference to the )ro2er aut11ori ti es 
(137) . tiwt "elivarics coulC be co .• _)J.eted ·J~r A)ri l 
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194.5 (13.5} . On account o~ the lenath of t.1. e re L red 
to st rt "1roduction tho : ..... r O ice order \·~s not 
fort c. ~J (138) . _evert.il less , interest J the 
s1Ghts re .ained (139) , an' tound e~pression in a 
rens\;ed in_ iry tor ~elivery estinates i n arch 1$4.5 
(140) , alti1ou-h a 21 .~r y Grou) Re·cort to t~~e Tar 
01f'ice (141) ho.d stated: 1ther is no particular 
a va .ta...,e to be obtained .1.ro:.. tile ado_,tion o:i. the 
Cana ian 5n1~~r's ri.le 1 • J our telesco)es , t .o of 
each _ o,.er , had be.::m sent to the ~iest ... rn Theatre of 
o,eratlons or user trial (142) ; t \/o o t h.;se \:ere 
'destroyed b .. enei :y action : anC. e. third ca_"tured 

c )late .ith s iper (143) . 

39. It should be stressed t hat a telescope 
si ht is not a co il lete unit in itseli' , but ..Lor • .:s an 
i nteGral .>art or the ri1le on "hich it; is s~bsey_uently 
~ounted , and ~articul.G.r ca~e is t ~en to .atch the 
t.:o to each other . :ihe co _bina tion is :.:no\1!1 as 
·' ..... q'-i:.x.ents , .i:U ... le (T) . ·' Once ass~blecl the asse. _bly 
nor.....:ally re Jains int ct . 

40 . In 1943 SJ all ... :i.· .. 1s Li..!i ta~ carried out 
e::oeri ..ental '\:Orl~ 0:1 wodi:.:'ications of ·i:;he 1\o , 4 Rifle 
(the standard is::me ) , anc.. dev elo_)ed t \/o t"' cs , re.Lerred 
to res_ ecti vely as 'Scout·• ai-d ,;Section 1 3 .i....;>er .d.i.Ll e 
{144 ) (14,5 ) . .rhese rifles \;ere provided 1 ·.it·1 telesco_Je 
ounts and s 1Gcial butts . £o~r ol' the Sections Sni·)er' 
ifles \Jere sent to .... . .u. . in : arch 1 ?44 (14-6) J and one to 

Australi a in June o.i.' the sane j•ear (117 ). 1hese were 
resu.....:abl y the rii'les used in the t est under \'i~ ich the 

telasco)3 sic;hts \ie.i.:e re_lOrted abo-:re . The rifles 
the sel'f;es were ·;e_l received , the butt es:'._)ec iall y 
co inG in for favourao e co :JSnts . 

41 . Tto neet:. ... ·or coo Je rative e::i..'.lort by a 
m.t. .. 'ber of di.1..Lersnt ~rOU.1>S in ordar to achieve success
ful ulti.!u.ate a~,lica~ion is _01e ~):arent , )erha]s , 
i n the f ield oi exJlos!ve resea rch than i n DSt oti ers , 
Several research _roj""'cts ·.;e:ce instituted o~' tJJ.e h . 1 . C. 
relativ l y early in the i;;ar . Sol.le of these proc;ressed 
_ ite ra~idly beyond the l a boratoz r stage of develo~1ent , 

and , to further the ·:or a , a coordinat;in.:; co:..llittee 
was set u·J \lhich later beca_e the ssocia"te Co--~ttee 
on .c.'xplosives of the :'T . .. LC. Thr ee sub-co-~ttees 
:unotioned under the .:are~t co"-<J:ittee ; these cont.olled , 
res_;ectively, research , o.avelo) ent and test_n: (148 ). 

42 . ·rhe I u:tjori ti of research \'iorl: · :as 
car i~d out in ~nlve.rsities under il . R. C. Grants . 
Develo...,... ent as]ects bec a~e inc1easingly i •}ort ant 
as resea ch e~fo t ...... e-.-; .:.:.th success . In o:i.de1' to 
br-d 0 e the ga_ bet\1een 1osearch and :.1roductlon , :_-;. l ans 
\l0J. .. e instituted early in 1942 -.Lor the construction of 
an e::Jlosives ·.Ji lot Jle.nt to be blilt b·r the K.:a.c . 
and o~erated under tho ae.:;is or t he Ex~losives 
Co::....iltt:e (149) . D~~ore instituting ~reduction it 
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i .:.11 ~s)ects o~ the service~bilit~ 
oe .investi ated. It 1as here that 
to .a~e its contribution to c~e 

: ... o t in eA losivos ·or~:: . In ad~ition 
• aS , Ade Ol the Ste..:" • .' allcl ::'aci lit ies 

e "' oo~ :ui' evelo :.Jl1t .... stablish1..e::.:t oi: the 
I.s ctlon ~oard o: the-Jnited .:in ~o. in Cana(a for 
testinc the ex)locives . 

43 . s J. result o: the Cc.o.nauian etfo_ t t·;o 
outstan ing contributions \ erv And~ to ~~)lOSiV3S 
technology . The 'better kno· m of thi.: se was connected 
:itil the ex>losive .till-· . This ..ateriu.l har.. an eJ-::.)losive 

.90 1er about- .50j0 greater than r .. r , \,hich .i.or long· had 
bs n the staneard ex~losi ve in use . RD-~ he.d been :~nown 
since 189~ , but never ado)ted ior use on account of the 
hlvi cost o nanufacturs a.nd its Greav sensitivity . 
Both t~e ~ cisadvantagcs hac been ~ra recently over-
c ... e to so....i.e e: ... tent D} the ·' lool\lich i)rocess . In 1940 
another _ rocess ·.1~s discovered in •. cGill Lni versi ty 
under the s )Onsor;:ihi l of the i~ • . d .. C. Shortl y therea.J.'ter 
.. _ ericru scientists discovereU. that a co .. 1bination o.L 
tlic " o Jrocesses resulted in .1"!.ll'ther considerable 
reduction in cost . J'ror_ . . Jril 1941 devclo). en ts ".:ere 
car1lsd on under the su·)ervision of a . oi11t Li •·"'· • -
1J . ... L -- C u adi an .m-- co -t11i tt ee . 17 this ti1 .e i:.he 
e~:_los.i-1e .uad besn adc)ted by the .aritisI'- o..nd :as 
ado)ted b T the U. S . :iavy later in 1)41. In one )lant 
alone )roduct.:.on eventuall,r cli. .. bed to 340 cons )er 
da-r (1.50) . 

44 . A second Canadian discovery .Lound 
a J · lication in i'lashl ess Jro:>ellar:ts . The one 
ciiie:l .. in use by ;Ji .. itish-services , Cor-dit3 -~ , s 
not loo!~ed u;oi; ".:1.th .i.cvour b\l' th3 ·u- .s . ... o..v\1 since 
as Jlasticiser it contai;J.ed nl t1 .. oglyc e!'i~e , · ·. hlch 
conler:. e.:;. certain disadva.J. ta,..~s 1.1.Ilder .r.:rnri can 
conditions 0.1., stora_.e and use. In 1)42 the U. ·3 , i~avy 
e · )ressed an ur .::>e.!t. require ..... 'i.; ::'or a i"'lashless 
:,Jro ,:?allant , :hich con"'.;ainecl no !:i troclycerine . The 
u:iite~ Sta tos . a tional De:lenc e .. 1ese.::.rch Co~~ ..: t tee 
atvacLed the )robleru by tas~in.; various co,.: oun:s as 
replace_ ents fo!" the nit_o:;lyc rine in Cora_te :- . i'he 
.ost pro :..:.sing of these coL)ounds turned out to be one 

·.hi ch had been discovered a year or so ~n·eviousl:· by 
the explosives :.research teac o:' the University o:l 
l'oro_ to ana e;iven the na._e DI: •. ·rhe ne\/ )rc)ellant 
in :ilich Diic \:as useCI. as ilast.:..c izer \ .. 3.S called 
Albc;..ni te ( 151) . In Larch 19~.4 the )roduc ti on of 10 
tons o:a.' DI.1.:A \las w1d.3rtal:en in Canad.a :Lor U . .. ~ . , U. S . , 
and Cana· ian e:.:_)eri. .:::;nts ( 152) . i1he success ol t 1e 
e::"Jerl 1ent .... l ·.·ork led c:L l. • ..:> . to construcc a ·)ilot 
_lint lihich at .~)ril l,A5 •.\-=' ..l :i'l(; :::ui':L'lcicnt DJ::_l\. 
or t~3 Jroduction o: one ton )er d~· oi' AlbaniGe 
15~) . ;ust ~erore the end o: the ~ar the U. S . 

serv~ccs alardeQ a concract ;or the .reduction of 
2000 tons _er .1. onth (154) . -

45 . E1: )eri~ ~ntal v:ork rela ti::1:., to service 
a __ llcation of e~plosive .:.ay b-; necessary :Lor various 
rec? qnnc;; to deter .. .ina the value of , ancl. to adapt , nev: 
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to ol s s ; uO 1 )rove u"Jon . t ods of 
SS.l'ViC 0 •• ;)lOSives; to d 0. ~ servic e: ,)lOSiV..,S 
' o es , or to ~ clo_ n~1 e~~losives ior 
)0 .. 65 . 

46 .. It .lS reco _ ~nded at tte first · eeting 
o t!.e .. . c . -. User ~o. i ttee , fl :"leb 43 , that develo)-.ents 
to L pro1w .111ta1y de ol-tion stores be underta~en 
in Ci.lw.·a . ~idlt s)ecllic re_uire.ents Yere outlined. 
The ·.or!~ 1as unde:.. ta::e.i1 under •he irector of ~n~L..aer 
:.>evelo ..... ..snt in co. ·met ion i th the ?.esee.rch :.: 

ev lo- .. 1ent 1ub -Cc ~tt e o_ the .ssociate Co._.:ittee 
on .....,:_>losiv s , anr- a .or in0 Co ilttee -- .t:ne Ca._1ittee 
on Iu)rove_1ent to _ ill tary ::>e. ·Oli tion stores - - ·:as set 
up (155) . ~1. series of _ield trials \:ere carried out 
in • usu st .'.:!..!'"ld 1~ovc ber 1943 (156) {157) ; and ! arch and 
Jul.,. 15'44 (155) (15 8 }. rhe s ... ri~s o~ -·ield e.:_:>£ri ~Gnts 
inclu ed trials o ne\l adl:esi V3S C.eve lo:)ecl fol' attaching 
Ci.a _cl_ tion charses , ne\, Ca!ladian- ~evalo:..:ieCi. e:;..:)losi ves 
to deter ine their s .itability .:or de .oliti n taslc , 
a Ce.nc;;.dian- c" esic,necl. uela:r action c1.euoli ti on fuze ·,:hi ch 
later :orwed the basis for a B~itish des i ~n (159 ), as 
well as com Jara ti ve trials on .wodi::ica tions ancl variants 
or e.:ist.Lng- de. oli tion stores . 

47 . .n i~terestin~ exJlosivas Jro~le~ arose 
in CC'.,"'lection wit; the clear.nee ... of a11ti-t2.1~-;: __ i~e 
lields . One 1:ethod of clearance 1.1nder invest-eation 
\:as t, e use ol. a 11.::>naL:e 1 H.hich is really an e::tre_ .el:· 
lon (several hunC:.red feet ) and :Lle:~ible Ban.;alol"e 
tor_ 1do , the id~a be_n ..... to )l'O: ec t the ~ !)ty sr1al.:e 
across the w:ne1ieln , an~ jl.U:~~ it full o~ liquid 
e::.~)losive ,11lich is th~n detonated -.;it.:l the intention 
o"" a~~_>lodiD.G i ine s along the :.;mt:.. 01' the sn:.~:e . 

Ull.l.ortunately , liquid e~}losives are notoriously 
"ancerous to handle and trans~~ort . I:1 order to over
co a t:iis da.i1ge~ the ia.r OJ.'°'i'ice re:u3st:c ~n Iuly 1 ~44 
that Canada underta·:e to develo.) ur3e11tly ~"1 e::3losive 
\ hich could b.:: .i..i::ed. on the s_mt .2'ro_ sa::.Le .;.n.:;~edients 

( 160) , So...!e investi :;ations on e::_1losi ves 01 this 
sort had 'been carrie.d o .t alreal-- (161) (162 ) , ancl. it 
\;af; soon )OSsible to su,:-es-c; a satis:..:'e..c ljor~ r:.i~:ture 

(163) . Certain tec:L1ical Ci..:'..:'icul~.;ics dela,;ed the 
_)r.Js.:;cution of the _jl'O ject to its conclusion (16t!-} , 
and the reoui re. :ent subsic.ed bei'ol" e these were 
cleared (lb5) . 

48 . lt:plo si ve • ethods ''.;ere not tC.e 0:1ly 
e ne .:.nvastisa""Ged o.i' cleari~: ine.1.'l.:;.lc s . Incl.eat'. tlie 

clearance ol Line;ields "ias ons ol the , ost uersist~nt 
and a i.::.r~ratin~ proble . ....s ol the ;a~ and no sln3le 
solution .h1ch i,;a::; l001o effecti-.;. ·as ever found . 
ThG L. ")Ortanca of the ~robl~. 11.rid been e_.vh ... sized in 
discussions betHeen . . C. I . G. S., Chief En~lneer , 
British .i."i-Y \ Directo ... General , A. I1 . C. B., :~ . :J . ii . ~.; 
and D. 3 . . ( ; J, C . . H. .. . in ..;:ngland in the lu.to SU!..hler 
or 1943 (166) (16?) . On account ot its ur~ency and 
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co. 'lle::... t.t.. a. uni l.ue ethod o_· a _roach ·;as ado )tad 
(16b) (16~) . In e..r..:. ec t , the _ lun 1as to co dul ~ so ·o 
20 , 000 Canadian en:ineers .:m~ scientists ; tho , o~berG 
or :'he ..... Bi eerinc I;ist.:.tute of Canada , The Do.union 
Council OJ. Professional ~ncine~rs , the c~~adian 
Institute of Che .dst y , The oy<..l .. rchitectural 
In~titute o: Cana.ca , and the c ~01s iu Can.:da o~ the 

erican Soc:ety o .... echru ical .ui\_,ineers £.J."1c: The 
. orican In-titute of ~lectric.d .£nri1De rs . This 1::.s 
to be done bv the )re"Xlration and circulation of a 
:par ... _?hlet out iining- the ro blc . ant1 )OSsi ble lines of 
attac . , and by the llol -nc. 0.1. lcctu ·es at various 
centres across the country . -~esul'tin~ sum~estions · ier e 
to funnel throu311 the "'n:;ine3rin,.. Institute to .~ . l1 . D . B . 

for screenin.,:, bn a SJ'3 .... iall:f a _iointoc1 co i tt;ee , 
reviei· by a .or~in:; Conittee , and , L:' warranted , 
in~estigation by D. : .D. 

49. .ks .Lt a.evelo]ed the sc!.a .. e )roved 
soue\/ha t e.1barrassinc;. On the one hand it was 
considered that too Luch inlor .. a ti on ha cl bean di V'...~l~>
ed to be in the best interests of sscurity (16, ), aDd 
on the other a ce~·tain ari ount o_' rese::~uel'1c 1 ... s 
en~er:dered on the _art o: the ci vilia:1 0n~L1eers 
consult~~ b:cause ttley felt : 

•1that i1:ade~u:;.tc i:i~or11..:i..:;ion t.1s.s given 
to t:1e en;;1n.eer1n(; J8l'Sonnel to e:1aol 3 thc:.1 
to a't"Gac: che )1'oblcr. _Jro)er·l "; 

Other thru.1 a ere ;i.c~::nm;lGcl s e_:t , t hey 
havG received no ·~rd on th~ir ~roJosal 
after it had been snb. itted , a:..1r1 C.L.· :.1o'G 
1:.J.m,· whether it '<i::lS :L'eJ.si ble 01" ii. )rac tic a 'Jle =• 
(169 (a)) . -

50. .~overtheless , so .e 2L!.OO su3~esti~11s ·.·are 
received ( 170) . i et~lloe'!.o sni:.,_·es ce ... ·. covered every 
Coilcel·va ...... le ,._ ..... , o-"" ~eai.i·,,r: , . .: .... ;, 11·n--s -n.:! .... l,r ,..,.,,.,r U ~-~ .J. \.. -.. -.-Ci "-Vil -· _, J ~.1 ~ l,, -"" _ ............ _ .. _"" 

of )resent a tio::i ran:ed :.:'ro .. : be..i·a outlinss to cara;ully 
\;orked out e.r:.~ blue)rinteG. ·ovices .!.!1clu 1 inz __ ec'12.Pical, 
elec tricel , .. :.agnetic , e::)losi ve , o_ tica.l , h~rdraulic , 

aero , heatln:; , _:>hotoGra:) ic aL ~~lS .. ical _isans . 
~.echan.:.ca_ C.e•1ices co11:._Jris:;d rolle:.s , hur.ro'Is , .:;lou.::_,J:is , 
,_;raynels , iJeit;:lts thro·m or ero ;_,ed , ;>rodders , t1_:1ers , 
di~ers , dozel"'s , S\ie::?_?ers , ra~.;:eC! , :_a.. .ers , sc~"'a:Jers , 

scarii'iers and bricl5es ; Jo_12 a( o, ~ed. _'ro.:.. staJ..c1.ard · 
co ....... ercia.l _:.ach nery ; so.~e neH L1 conce _:ti on ( l 71 - 1G3 ) • 
By l'ar the larges"G nu11ber o:i:' t:r:ese su;.,)c os-l;ions 1~U)l.i.cated 

:>rinci,?les alrea~r investiGate-. or uncc..1 L vesti~8.tion ; 

a i~e\: ,...e..ve rise to nei; projects . 

51 . :1.Al ~o ~e i:;her , seve:-al thousand :1ro:1osals 
v~·ere receivec , anc althoue:,..'1 it ca ... mot be said 
that an~· entir3l:' ne\1 or sta.r·i;l.L13l~r success
ful uethoc1. O~ • ...iria c1.Gtection a:1d .}3st..:-·uct:on 
has yet been d:scovered, a larse nn .... ber of' 
.)ro~osals arc still be .. ng inves'c:.3ateo. , and 
very i aterial .:}ro.,,;ress h.::.s b .... en ~.ad.e i11 the 
)erl'ection and ada)tu.don of various i"evices 
uh ... ch are at _,resent in t~se·1 (184 ) . 
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52 . One pro)osal, of inc~rest _n the li· v 
of subsequent \1ar ~ evelo) .ents , su63ested .ising the 
... >Ioducts OJ." nuclear l'issio:n, s_ Geil' ic.J.lJ.,,· entionint, 
Uraniw, 2;5 ; the idea \las is ... nter_>reted 0 · t' e 
Co. ~11 ttee (18.5). 

5.3 . J. eculiarly enout!)i.1 ·'the J .os·~ Bucc ess::'ul 
mine destroyer yet ut J. or 1.:'..rd • { 186 ) dated ba.cl~ ir its 
conce..,Jtion to 1941 ·1hen tihtJ icle_, \1...,.s re 'ected, to be 
resurrected in the s~rint.; OJ. 1943 ror develo~~ent . 

Tl e device beca. e ·:no\m as the acanaO.ian __ ssat1.lt ,, oller . 1 

It consisted of a heo.v- ar ot!r lat roller _ .ounted 
on a swin;;,Jin; ar so thJ. t the shock of e::.::Jlosion 
instead OJ. destroyin~ the roller \:oulli. tose it over , 
about the ar.1 as radius , r .uch 11ke an inverted _)endulU! 
( lfi7) . In .t7ebrno.ry 1$'44 the i .inis try ·-:i: 3U_.)_)l' orr"'.ered 
100 sets for each of Shera n , Churchill uill.. Croi .. ·ell 
te.nks (188) , 

BrtIDGI:.G 

54 . One o:L the r.ost ir )Ortan t du tie ... o.L 
engineers o;,,i t:1 an advanci ·1s lr ... y ls t::'"' construe cj o_: 
of bridges , existing 0:1es being aL_ost inv2.ria0ly 
destroyed by a \ii thdra .. i'inr; ai'.·7 . Canadic.n develo; ~C"nt 
effort ·Has devoted no less 'to ths const1'uctio·_ than 
to the de .oli tion as:.;ect of en~ineering activity~ 

5.5 . In October 154-2 a.n idea ·.1as conceivec 
in the Directorate o~ Eng:n3er Develo_i.ent for an 
adjustable universal bridge trestle to )rovida an 
inter,1ediate su"'1_jor .. t; for various brid_;a s_)a!ls in 
military use , •,dth the two:i:'olC. _JUrJOS~ oi' increasil)[. 
the f1!J.~Llt1-. \:lidth o.L g.:;t.._, across i.'hich u. .:;ivo3n ty2e C'f 
s:pan could be used and of :::-ec.ucing -the ;•:ei211·c of the.. 
!:lain carrying .u..embers . i\~e ori3in . dssi ·;...ll allo'1ed 
for class 40 loads anc ~rovi~ed for inde)en~er.t 
O)era.tion of legs so that t;l1e slope across the bride:; 
could be l~ept to a winit~u.. i1 res)ec ti ve or le:; 
settle .. ~ent (190 ). 'l'he :i'irst .>roto°t'J _>e ·.aas co. letec: 
in i'ebruary 1943 (191) , and .Lollo ·ing a aaHonsi:ira~io·1 

in OttaY1a (192 ) sane modii'ica.tions v:ere nade (1~3} 

and tests were carried out at the U. 3. ~ngineers 
E::9eri 1ental Bridgin:; site in 1 ~.y 1 943 . 'l1he t ests 
)roved tl!e equi:yrJ.ent to be satia:Lac to1·y for operaticnal 
use (194) . A req_uixe~ent haviill" no\'/ been l.:iid 0.o \n 
by tho Tar Office for a heavier trestle (Class 70) 
ca_>able o.: use to de9ths of 35 feet , fev elo..:' "'nt t o 
satisJ.y this spec ification was inst.i. tu tel. (1 9,5} (1)6 }. 
In trials the new trestle ! . .;t \fith a favouratlc 
rec e_Jtion (19?) ( 198) and as a result the :..;: QI' _'i ce 
and 21 rIUy Group e:~_)ressed a require .ent for 50 
trestles ( 199) , \1hich i,·1as l ater followed b:r a • ~ J1, s ~ry 
of SU)~ly order for an additional 100 sets (200 ). 

.56 . ~arly in 194~- Canada , ·1·.1ith it3 
develop:.ent facilities and its advanced ·.i10 1leo.ge o l. 
the :ua.J;nesium alloy art •1 , \;as asked to ti..nC.dt'ta.::e t ·1r 
design and construction J.:'ro~ ... '-'3..,3D.esiu.~ , of a lic;ht 
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lloy iniantry ass lt i e* (202) . PrelL ... nar 1 

investicat_ons involvin the construction o: a brl ~e 
sect_on to a ;ro_o~et d si:;i in ~cate tt t ~he 

_ ro_ osi ti on .as easi ble (203), a.I- ste.ls ·ere ta :en 
to have 250 feet o this brid iP...g co~str ct~ , usin, 
Ca a i n ~terlal an facilities (204) . aeen int rest 
in tie dev~lo .ent ~as is~lt:iY d by U. 3 . authorit:es 
(205) (206) (207) . I j uas c0nsidere · that · t J. ... illed 
a need \,hich had long been unsatisfied . Conl ern ·as 
ex. ressed , 10uever , th t the cost .:.ight be too ~r\:;at 

to justify its )rocure.:ant J.Or ~aci:ic rheatre 
OJer tion (208) (209) (210) . 10 JroC.uctio:1 re1 ire. -:-nt 
e.ctuall_. _ _.aterialized , l .... clliefl:r to the ces::; .... tion 
of hostilities , tho e?,h t. e ite satisiie· the ~eneral 
Sta re ui re_ents oi both Canada a:id tile nited 
Stutes (211) . T'ne outstdll in_1- in_o.t~nt _eature of 
the tivelo ent Has that it served to 'rove ·that 

snesiu. .. , - as \;ell as alw inu ., has Jossi i:>ili ties and 
shoulr be considered in futt-re ei.evelo"'l. ent o: li ht 
bric: ine·' (212). That tile )oten12al .:. ties o: the 
bride had been recoa.nizer. in other .~arters is 
.J.allifest by an in_uiry as to its possible use as a 
peuestrian crossing for rivers in St ate ?arks {213 }r 

57. nother van ture into t~1e dev l o.) ent 
of river crossin~ e _uipment le to considerc.ble 
cont .. oversy, It resulted .1.ro1 a sug estion orizinating 
in the u . ~. t hat Canada develO) a close SU)~ort Class 
12 ra.1.t (214) u~on \hich D . ~ . n: su3~ested the 
investigation of a detachable L..B.cnesilL. alloy true!.. 
body usable as a ral't (215), an if es. 1hich found 
red; su_~ort by other intereste~ ~irsctorates {216i 
(217) . It ·ms pro)osed to _Jro·uce ~our _)!'ototy_ .. es 
( 218) . C. · . • H. ~ . did not consiCLer t~1e u :;.:.li ty increased 
by ... :.at_nu a true:.: body usable as a _ ontoon (219), aid 
.iar Office , \lhile feeling it desirable to )roc.uce a 
_)rototy e (220) recoa .. endeu that 6.evelo_1- ent be clelayed 
until a fi:L ,Jolley had been C: ecidec (221). m11e 
United States took a..i int .i.est in ti.e idea , and aJ.·ter 
a de...Jonstr~tion , conclude~ it -~eht have a defi.ite 
)lace in se~vice re uire .e~ts ( 22~) . filerea~ter , 

develo_L!ent ·1-as ai.c1ed at satis.tying U • ..:> . re':lu.:.re entJ 
(223). li . .u. . )olicy turi_ed out to be contrary to the 
dual role idea (224), vi"hile on the cessation of 
Paoiiic hostilities the U.S. re~uirerJOnt ceased (225) . 
The project \;as therefore cane el led ( 22 6) . 

ITrlICIZ3 

58. The ef~o1t involved in ada)tins Canadian 
facilities to initiatiug production and to building up 

-- -----------
*l1or a detailed account of this cevelo 1. ent se3 

''Develop.:: ent of the Canadian • ...agnesiur.: _ lloy- .h.Ssault 
Brid e · by Col E . C. norne , ~ . .2 . I . C., .;ngineer1ns 
Journal, Vol 29 , Ja~es 712-716, 1946 . 
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to t~le ulti,!ate )roC.uc · i ve ca11aci ty of a)_ roved ty _Jes 
o i.tl.lit .. ry ve. icles durinc the earl:· y ears of the \;ar 
._Jrecluded an:y great atte. ) t t c.esig.nin~ nev; ty9es of 
vehicles during that _~er"'"od . .ro reach un out_Jut of 
200, 000 vehicles _.>er year of over 100 various new types 
\dthin a 1eriod of 3 years :s no s:all actlieve .ent 
(227) . J.7eve ... the less , so.ie iil_;orte.nt develo]>r .. en t \iorlc 
dif ta!~e place during those early days . The :rtar: tarIB: 
is the best !:no.m e:.rn ... ":Jle . i'his ts.n~ ·,ias f:.rst 
:produced in 1941, the ~esicn bein based on t~1e u . .::i . 
General Lee ta~i: , but ,;it i .J.aC:.ical chan .;e s in the 
turret' un rount and arl.:ai .ent ( 22 n) . 'l'he -~arr! provided 
a !JXO tot:·pe for the 1.4 (Sher.1an ) ·tan:: , ,.hich ·ms 
develo;ed shortly a!ter•1ards by the U. S . (22~) . 

59 . ftJ _Jical o... develo· ent ~:ork ,Jarticnlarl y 
s ui tee:. to Canadian ondi tions anc~ re souJ.~c es is the 
..... now .... obile series O".l lO\i grou.nc'l p1·essur3 vehicles . 
The dev.., lop.1ent ot these vehicles ··as su:_Jervis:.d by 
the J .. r y ;:ngineerint;; DesiGn Br<..ncl". {_.~ . E . D . i3 .) o.L tha 
De_)ar tnent o~ l u . .,i tions ancl. :JUp_Jljr . _-\. surve' o; 
co. ::uorcial ty _:>es oi' sno11 vehicles i:J.. _ .i.::.ade in the l'all 
anC. winter o" 1941 on the insti ation of ti:.e iJ • •. • (230 ) • 
.Follouinf.., the stucy c Or.!) let " t es ts ,;era car1·ied out 
on the Lost pro.tisine one o_' these t y_)os , anc1. a 
Hili tary vehicle was C!evelo.'.:')ed t: ere.l.'ro.i..... b·· introdu
cing a nu: be of -~o.:.ii'i cations i...o 1.:1_.,rove t110 :;~rfor-

_ ance under servics conditions . (2.31) • .3or .... e 129 01' 
t. ese iBo;_"barcliJr·; snmLobiles ·;ere built , starting 
in the sprinc or 1542 • • ost of che ve~~ cles ~ere 
shi~Jed to the u.A. At the sa.e ti~ a Jroject -~s 
insti tuteid to dsvalo ... .- , 'ro.,! ·the €:rOL~ncl. u_.., , a ve: ... icle 
or a siuilar CJ!>5 (hal.L trac_: ·.ri t:1 skis at ;·ront ), 
but greater ca:acicy . I~terest in t~is ve, icle ceased 
in ~uly 1943 (2j2) . ro•:eve:- , a pilot had been bui l t 
and dtu ing tP. ~-cs it becai.!e a_~]e.rent that such a vehicle 
cou l d. be t.t er be i.:.anoeuvred '.:Jy l ,eans of tl1e trac .. :s 
than b7 s!d steering. It i:as c.~.ecif.ed , the1·efore, to 
build a.n e::jeri..ental fu.ll·r t1 .. ::i.c~:et~ s_10 veJ.:icle . 
Tests 0~1 tl:e ne1 ~ veh cle · . .;ere c :-4rri ed out in the 
·.rinter of 1942- 43 , G..!"1d their s ·ccess lee". to a docision 
to ado~t the lull track ~rinciJle for service sno:; 
traversing vehic les (2331 . -

60. In the sprin~ o: 1543 the ~ritish 
!J.aistry o.i wt!~)_Jly e::)rescc'"d ~.n L_,ediate rel:l!.ire.:..ent 
for an ar .. oured tvw- r.:an r co:ui.ais s.:.nc e s~10 1._o bile . 
Tt.e !'esults o: ) revious e::)erience 1iere C.evoted there
fore to 3a tisi'y iDt; this re .uire_ .ent , rat: ar than to a 
:,i la.n ·.;h i ch hu.d bee11 conte.i:..Jla tea. o.i.' b '-..ile in:; an 
unar._ourecl _;iersonne l and car . .:;o carr 1 .nc, vehicl'3 , ana. 
a i1rotot~· _Je ·:as built o" t_.::. vcLicle wr.icl, becai~e 

kno ·.n as tlle ·'SnO\r.u:ouile , Ar-'oured Canad _an , _ arl~ 1 . 0 

(234) . Production started in earl.; SJrint; 1944 and 
\las cor pletecl C.urin~ the follov.·in.3 winter , 410 
vehicles havinc been )roduced . 

61 . I.rean'.;hile , in .Tanuary 1944, the 
Linistr' o: vU:_J_ ly had re;iuestecl .1. . ~ . D . ..... . to develol'.) 
a version of the :.>no\,r~ bi le for .t.ot c lir.la te and 
ai :)hibious o,Jerations . _\.S an interiw :1a1.SJl~ the 14ark 1 
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s ovrr_obile · s .o .i.ti d O.L hot cl~ ,;ate o~ ..,ration, 
; 11 co curl...,,, tl v e:: e.i.1. nt3 l_ .1or'· · .... s ir:sti tuto -
.nicl lee to t!le com/e.1. sion of the sno ._ ob_l' i to ~he 
r oure" hibian . u cat , o. ,.hich _ilot . ..o els · Jre 

__ ·c in t e s;rinw of 1945 (2~5) . Jesisn 01 a 
11 h ..,oned lo.le -carry 1113 version of the 1 uci.c t , 
subsec...u.en .. ly callee" r: us.:rat" bega:: ... n Octobsr 1944 
(236) . :?!.lot codE::l'"" o;il•r ere _roduced c2;;7) . 

62 . !'he i _.t1al e ber of the sno · obi le 
f-..il_r , ,; .. e ?enguin , reverted .;;o t:1.a orisinal oversnO\; 
functio- . itu o)er.i~ion ~ uslrnJ:·= i.i ... _:>enc.in,s , :or:r 
1as started by D. il . '-> .. '- · in CJctober 1945 on builG.in: , 
fro. the i ark l ..>no.· obile , a 11ock u_ of a sadan ty._)e 
vehicle in ,_,nich ui ·ent and ":)ersonnel co-lc1 be 
trans )Ort _,d in reasonable C 0. .u.'ort in e::tre .. e col d 
condiiions , a re~uiraent ·~ich h~tl ba~n estdblished 
tro .... ~h.: e::-.ieriences o..L Jrevious \·inter e~:ercises . 

ollo·.1in brie.L tests i;·. ""n ... uL s uel"e __ aa.e :&.or the 
o;ier tion (2)8) . 

63 . O)erational user tr..'..als \:e1·e c'"'"rri ec, out 
on several . ar!~ 1 5nm .• ;obiles in Ital ; in ~·anuar!' ~ i.d 
iebrua ;: 1,4.5 . ?er.Lor_1J.nce over all ·~y)eS o::i." sort 
ground \las e:::cellent . rhey not o:.1ly tra·relled , ·ith 
ease , roads oLe and a half ..?eet de~~ in , .ud but uere 
able to assist bo~ed t;heeled vehicles to .L.i.r •. :looting. 
rhe _ echa.nical rel_ a bi li :..: O.i. -c:.s vei::!cles ··:as Good . 
(2;19) . 

64 . In o"Joration r; t"..s~o::·j (.lebrua:r· - to ! ay 
1946) 1:hich covered- 3 , 100 iles lE1:0er the .ost tr_y _11; 
concli\li.Jns of' weatl:e an·. terrain., it ;as lust ·h.ich 
ultL.18.~el # n·ovecl the ·ors .. ~ ene ... y ; G.uring the last 
200 nil cs ( ;6 hours) ol n1;inin.:, s .:.:: 6!J.Gi11e s ,,·ere 
:noc!:ed out fro. t".is cc-u e (2!0) . 

6.5 . --~su.alizin· the e:.:;ans.!.on o.l .... irbo.Lne 
l'orc""s and. •;ith a vie\' to "'ossi~le ve;:.:..cle re:iu_reLG.nts 
_n ths "outh :est _aci..:'ic , · o . l ..i?rovin-.J Grow1:: 02.::,an 
·1ort" in 1542 on tl"'s c!evelo-:i nt o: co:1ryonents .i'or a 
t"'ac:.: la. _n..:. ve .icl~ o1 t:1"' s.ia.llest _:>~acticabl3 size 
(241) . .4

1he outco e OJ. t~·is ·.as t!le j'i'r.3.cl~ed :-'3e~~ · • 
. lollo 1in construe tion O- a i ocl~ u_:> 'lJ · the :?roving 
G o·~"l'" a tenta~i vo G~nsra.l 3te .. C.:' ~ y::.cifice.tion ~iaS 
drcoun U:_) and a __ ""'ovc:.l · ven i'o r tD. - construe ti. on of a 
::>rotot., :_:>e by 't e lillys - Overlc.nd Co ., s.:..nce a larse 
nll! ber o_· t· .. e C C'! ;.onents ue.1.. e lillys' Ia~_ )arts ( 2'1-2) . 
The v:l1icle \i.J.s cls .. onstrateti to 220 iilit3.r~' .ission 
in. ueust 1,,4, and ajor G~neral J . S . Lac!1br1c".•e , 
co -!Wlding the l ission, r~co;ni..:1!1; the _::ossihil.1.ties 
oi' tns ve~_icle l'or :n:le or air".)orne ts3 , re.nest ... <:": 

t .t S ~rototy~es b_ consc uc~ed ior trials ( 24~ }. 

:Ln 1.>~cei..:.ber the :..inistry of Su_~JlY ordered _o .....L vel.icles 
.,>lus ;:o··r ru1_hibious i odels (244 ). i1his or·der a_._ earecl 
to C.u_...l.:.cc:ta in ]art the )l evicus r.::-;.t1.::s ~ . ~ : c..rc.i1 
1S44 the _osition ;as clar1tied (245) . rhe J.i~ancial 
1 ,lications O.L t'1e uriti5h orG.er raise~ di"_ icultios . 
LenC:-I£ase :roviaed onl,,· .1.0 the SU.? ly of stan.Qard 
ti • • L.11.:tar:; e_tti_ ... ..ent , ·.;~"'er ... as this was en e:.)el'i ental 
ty_.>e , ;hile on the ot er hw.c1. : utu 1 . . id , t:ia CanaC:ian 
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ver ion of LGnd-113ase , .i.10. no autho.i. it:· to cover 
~urc:as sin ~ . s . tunes . rhe ~roble as resolved 
b Gee 1 ·on to urchase the v ·.1c les for Canae _:i.n 
.r.r. acco· nt a;irs tranE.i.Cr t .hCll to tha - . .. ~ . as a 1ii"'t 
(24b) , .i.1he 'irst _~ilot o ~el , b ilt as a t·m- 18.Il 
li htl;: ar ... oured reconnc..lSSJ.:ic e vehicle , .~.s cor _ loted 
in lril 1944, ai!c follo·d~~ tests a.ntl ·i~or c~anzes 

in osi?l it \3.S shi ... _er" to ~n,..land , \lllere it arrived 
in H • ist . ..s a result of British tests their ol"'C.er 
• ,o.s chan .... o ~ to ;rovic'Le unar .ot:1•ed e. '.:?hi oious load 
carriers instead O- th~ a~·oured tr~c~ed jee;s 
~reviously requeste~ (24?) (24e) , bu; , cue a)_ere~tly 
to so. e disa3re~.._ent ( 219} t'_is ordar ;1as again c~1a.n"~od 
to u loaci c.:.L-·ier , not neccssaril~ U-l_>h.:.bious an.:. \:ith 
i>ell' ar.1our i.L practicable (2.50) . .rhe ori...,inal 
contractor .ms unable. to UJl ert.1.lce uor.c on this 
.o .. ification (251) , but \;as ~;illing to coo_ .. el'ate and 

fUl.'ni sh i)arts to ~ny ot:1er con trac ~or under·i;a::_ns; tl1e 
i.'10r1: {2.52) . ,.. ns\r contrac to:r ,/"=1 s .1.'ounC. . s: or i;ly 
tharea t:r the :.inistr·· o.... >U_._ l,; -"c1·ans ...... i tved instructions 
to discontinue efforts to )l"Ocure the voLic 1-as ( ~5)) , 
a re_uest :h .. ch 11·as :?ollo·.ea. a ·.;e"'l: 01" so lacer o:r 
a;vice that the cancell~tion ~ho~l: b~ c;.ncallea , 
hav ... n.:; beeL sent as a result o: a 1 isu.n&erst~-:c1:.r...f:. 

(2.54) . ThereuJon tl;.e co:.~trac~ ·.;as ":Jle.cec.l as )lanued 
(255; . It :as·a __ are.:t that tLe trac!~ac1 ~ea_ -:ac. nou 
uot into the ·'.Jost ·.;ar develo;>.:...ei:t i class . 

66 . In order i; o iH·;1'ove the ·Jsr:Z-01· .. atlc e 
0..L Hheeled V3liicl s i:l so:.t rou11c1.. Lt-Gal B.D. I:i..vin 
01" D -T "" desi ,-cP. a :- n-1-e '""'ac··; i·"' J.he ·0 ..311 o·<> • i • ..> . ..... - _,J. ... ...,\,I. ·- _, l,,,J.. ...... !..I. \I .t1-.1. - ~ 

1943 . ? .e t:i.."ac:~ coull.. b& nsed sL:.:.larl:· to tire cl1ains , 
or as a ·;ra around .:;rac'~ _or the rea'.!.' bo.cie o:: a 
si~-"'heeL ... :r- (2.56) . l1he _"iI"st _-ilot 1 od.el, tssted i:.1 
the 5U..!...::l' of 1944 , evol·.;~cl .• ucb. :i.."'avou:. .. able coi:_ .3nt 
an· a~cracted the intere9t o~ ~ovil ~hJ u.: . ~n~ ~ . s . 

(2.57) . It i.:as cons id ... r(ld ·~iiere · :oul-.!. b-: '1 (:_.;_ 1~::_...·ce 
:re .uira: ent :or the ~crz.c:: i:1 ·c.he :?c..ci:i'ic as .:L.! ace asso:.:y 
.1. .. or si::-""heelecl ve'!ic le s . __ d .:.:. cio.,...al ·· i_oJc .:01.. ... \;>ls 
'rere 1~ce incor?0.1. ::;;.:.!1[~ i.:._ l'ove .c:: ... cs i?: c.~zr::ic.:.1 ( 2 .5:) 
anC. several re uests ·.:e:i:'B rac..3i v~c~ :."or S3ts o:l tracl~s 

iOr t1ials (259 ). 

he ~ . .• . 3 . as~1i~_,~or:, havE: i:i:or.:..J.ed ne 
t~t the ~lU-:,le _1rac:= d~velO).· .• :,t is O:.." '"'reat 
in-erest t.o t.he ~1...T . S . 'orces . - .r.ere is a 
~efi~ite ouera~ional re ~ire ent lor over
cll trac:rn- _.Jr the :-aci:ic .u.raa a:·~ L'l 
t1!'3 U . .::> . t:..is ;,ro j ec;:, is o:n c:1e ~.:.~Ji est 
_Jossi bls re __ ..... e ...:.nt and , con.se _u'3r!··; ly , the 
U . S . ara cles_)era.tel:· a~.:ious :;o ~t t::i.'ials 
una er Ha~· i.;:;:. edia ~e 1 v . .i'JG st~:. .. .L c...l ...,o s av 
t;1a t if trials are Jst~cc essf\~l th ... :z. ~ ·.:i 11" be 
tre enC::.oua :Jroe?.uc ;;ion j,"' e .!.a.:re .an c. In 
a c'i1 ~ion, it ~:ill _ :iovicl~ C.in.:dd . i ~!1 a 
s_::l ... ndid co11t_ii)'l:tion to this _ .. ~:.sc o.: the 
uar acainst ;a_.an ( 2o0) • 

.1Ubse'iuent to r..., da L1terest in ~unsle tJ'acl;:s 
in tens if ied ; ac cl.1 tiori..a.l re _ue s~~s ca...:e :Lroi.: the 
Linistry or ..1u;>;ly (261) , "ihile the _Jatent ristits 
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se to U . .) . :or r.ili t _ry 
_ s ( 262 }. __ 1c re _uire. e·1 ., 
close~ 1th the s rJ.311 e_ i_ , but interest i~ 
the d vice con ti. ..!.... into vh '3 os t · · ar :>eriod . I ... 
test~ c rried out in the . ..;) . 1~ .u..., .. s t- 194.5 it c.._ eared 
to be uh ... b st OJ. 11 suc1 t:r _ o_· e .ui ent t .. steel 
( 263 ) • 

6? . eet n 11 l a.; C. ... n 
1943 re i r - n;; s_JccL.ic- ~io __ s \.eie clr::-· ·;i U":> 

.lv- --ircra...:·~ tan:, {t'1e _,..ctn.:: ), thz urct_ou o" 
1 c· o 1 be to cco a oux~d -0..1." • ..:i. .. _ons _'oI 
~ ir )rotec t.io:1 a irrn t lo :1 i~ aircrd. t ( 264 ) • 
.r_e Jrobl~- 1 ·a.s C.3 ... a. to 0 • " · . D. J.Or inv3 i;i a .. ion 
(265) . Due to the c. i.i."" J.CUltv· e:1countered .1.n .1.'.:..~1din3 
a contractor to undert.lke t~~ ens;ineerin:j 01~ ~ ~ocl: -

.. i ' · · · ..,.... (?b' / ) 11 eo '·r u) was c... _, , _, , • ~ . 1.,or .... s •• 01.,is - .:> • .L 1a convv uc -
tlon OJ. a :>ilo v o .;l · s la t .... J. - un.:ert..J. :e~ b,. the 

terloo · j,nu_acturin Co _an:· (267 }. 11:-i .... =iesi_;1 
consisted oI' an : 4 tan!: c e.si s __ oun·l:ii n.., a tur J. e-c 
ca ..... ryint.;.. _our 20- _1 Eis_ .....:-o • a.china ...i-uns . I..1 .:-a~1uary 

1 944 a re .t.irc_ent .L'or 26.5 3 _Uli.J :nts H...i.s es'0.:-- 'ulishad 
( a..68} . ;;:,hortl .. · t" 'Jie ... :Lt r it boc.:.._e :1scessarJ , -ue 
to far 0.L!ice )olic , i.io reC:..:isi.)1 ~he e ui]. .ont to .Lir e 
0 1 .. . . i t:" ( ?6() ,h er 1 rnn l.!' s 1.10.:. • o_ s J.l!.O a_ u ..... "10.1 _ / . ___ e 
redesi .e6. iloG. o~ 1 -:is co _letec. in --:J-11 ~ ~70 ) , 
a:.10 _ .. IOCUCtion ;as in.3vi1.1Ut6 t:.e r"ollOHill[:; - O.I:th 

271) . .:te.l thre co_._,lc .. a v u.c les artl ei ::;ht 
turrets hat be .... 11 _ roc:1.:.c eC: the s Gl"'ata:,,ic ra _i.!ire .ent 
lor r1. • • • .ra l.~S la_ sed ('..?/ 2 ) , and t.he _:>roduc ti on 
_.1roe;ra..1..i.e ·.;a.s caicellad (21.)) . In o_era-cio.1al i:;rials 
ca:t.l. i d ot: t y .." .:..rst CcLaC._ -. .:.1 . ~r .. :· 02 a. Ji lo·::; ... oc·al 
in .. ."'e~ru ... y - _ 9.rch 194.5 t:1c S!.:in.'. ras J.·oun~ ~se:.'.'ul 

in the en:;a.::;e"-.ent 0.1.' _ro'..!n·. tai'ze·.:;s (274 ... ~ ::.7; ). 
The a> reciation or the · .:ir o:-_ ice was st::.:...:z . u J b-· 
the n:c . I . G . ~ . as _ollo; s : - -

68 . 

I ,;ish , the_e 'ore , to e~~_):"3SS , a:i 
behal l' o; t~1~ ar Ji ... .?ic-: au.r a·) .reci:. -::;io~ or 
the s Jeed and e_' i J.:.e.:ic ·i .. :::. .-.~ ic,;,: -;::e 
::,·:i:ik-turret '\".J.S .:'.io'uce·". to :.e:;t ·:hat ·;cis , 
at that tL..e , al_ L )orti.--:t r..;r:yire .. e!l ;; . 

It is fully re .liz3d Gha i; the Cl.evblo~

..._ent o.? this Jo•rer..2u.l .A..!:,. '\:eaJo:;. , as f ar as· 
the pro uc tion sta~3 in the ti:.e avai l~ble , -
ust have re _uir ... d a v.::;r .. co:1s i ( .. ro.02.e :-:si r_;n 

aud production e;J."or~ , ..?or which :?ull credit 
is due (276} . 

Canada ca..!e into t:_e _cture . To tLe 
_Jrescie-.c-3 o. t!::.~ Cc:l.:iacia.::.- Co_!...,nd.er - in- 0ciei' , 
Ge.1eral .. c .. auzh Gon , t!1e en i;._usias .. o-: Colo:1el 
arold Ly::in , ~o .. ral Cana.di..::u .... 11~i:te~rs and 

ld. ter o: Lt . Colone ls Sa· .y3r an ... i. _ rnuso:1 , a.."1.d 
t~e i11S_>- ... _ .,; l~ee_mes J o: Ca:1e.G. i~.n OJ. .. !. ic e:cs 
and .sn OJ."' all ranlcc , 1ch o: che _,ractical 
- • 0 ·ress ... ·ro ... "~ is vi ... on· :a - s in sec urine; 
.:; e o_ e ... ational ·o tio __ o- c,,rrivr _' l a._e -
t j.O ;er u s :t ..... . 
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Thus d ~ i Donal B-"" .:s (277) ~ay t.ribute to the 
Can di an con tri but on i:i t 3 evelo .J- .ent oz the fla..3 
thr~ror , t~e success o: bich , ~n a~tiotl , en~endered 
ir th" users n en~husias. 1i t .. 1out Jarallel in any 
ot er ne·i e on . ...he can ... dian :orli: 1as co closely 
inte..,ra.ted into the e:f'."ort of :Z.e Petrole·-- ·:arfaro 

3 ">art .ent , (_ . ·.n., (ti . .. ~ . )) that it ic il~::>ossible to 
divorce the t ·o in tellin~ their story . P. :.D. had 
co e into bein in July 1940 .1..or the e:-.:::iress pur,:::iose 
0.1.. ensurinw, in the teet~ o a threa~eneQ Ger..;:..n 
inv ion , not onl .,.r that the large stoc.:..: o~ :.,Jetrol eu ....... 
products held in the belJa'ruer d islanC. s·:ioul cl not 
fall into e~e.y ha~ds , b 1t that its ~ossibilities should 
be 9:..ploited to th ... lullest er1;ent to e~,:te ... d to the 
invader liter~lly the hotGest r~ce~tion i .. .aclnabl e . 
Alon:; ,;ith such U!l leasantries as ·'barrel flar..o traps , ·' 

beac:i ... la.::o barra~es , .: ··Hite es cauldrons , 1 .,_.,ougasses·' 
and ·da!igasses' the ingenuity of the :..,J.D . sto.:i.."f 
l~C! t .e _ into investit;aliions o .. -o~ile _)et1ol s2r aysrs , 
thou.:.h ·.itbout an:1 intention of t ... es)assin.::; on the ..?lal ds 
01 the l i.dstry or .>U_)_,ly ' 5 _'l::i.. ~e ThrOH.JI" ~'::)e!'L!en tal 
f:St.lbl~sh...ent . The Bren carrier see:.ad to 'oc a suitable 
vo:licle on ··hich to ._cunt such a c~evic e . On 21..1 ~.ay 41 
a de.._onstra ti on \·:as L.lade o:: an e::·)eri:.1erl~al __ of el which 
so ir1,;>ressed. Lt - G€!1 . • G. L. _ cl:audi !:;on that he no ..... ina ted 
1st Bn ~ . c . ~ . to assist P .. ~ . in develo]ing a~ 
h!,;>roved \lea)on by car~" i:-ig out ,, ·hatev~r l 1se:r tr·ials 
,,·ere nee esse.ry ( 27 ~ ) . .rhe .iar Oi'f'ic e ;a7e its a)_)roval 
to t.ihe C.evalo,:)i.!Gll'G t· ;o .. onth.s later . 12.sonda • oto:cs 
too:: in ha_1d the "Gsi~u of a .Lla:1e thro.;in...; e_ui)!1ent , 
subse _uentl:' ce.lleC::. the itonso::, \ihile .;'1e C'3.nac ifu"l 
-nit carried on e::~.:.nsi ve tests co d.eter,i.u.e the 
prac .. icablc load li :it a:::id loaC.. di s·;;ribution oJ...~ 'che 
carrier (2 79) . T\1elve ,,:-otot -1as oi th:. Ronson \,ere 
con..Jleted by the e~:d o.:- Le tober 1941. .l"?.ere ::'oll o.·3d 
a series o:: tesiis a.u.C. de_·onst~ra.;ioils "uy ·1C ·Co: 
1 Bn. 3 . c . ~ ., i~ orler to develo) u e tactics of the 
uea·~on l3.nd to ;sell: t.he idea '.;o s3:1.ior or~icsrs . 

T"ne- Chi<L~ of Co11lv ned 09e:.'.? .. .:;io:,s , t~e C- in- C Eo ~e 
.. :,ore es and the fJ. . O. C. Llrth Cc'".n _.;,: :d Div 1.iere ~een 
SU.)_1ortars o..:' the ct:..rrie.r : l:_ ..:; t~ro- ·er . ':'he War 
O:' ice re:ec":. ... d thr: Jonso_ , thou .. ll a~r2-ein~ that it 
et the r~ .uire .. ents :;>reviously lail' .. do·m, and set 

out ne: s_ eci..:'ications callin.::, .1."or a 10:1~::.r ra.nc;e , 
at tile &a.._e ti.:e sc~ting a nunber of ob~accio:!s to the 
use o~ .:1a.-1e th:>ouers in i!ll'an".:;ry ca:i. .. rier ...:'lat oons 
(280) , anr· e.;:_Jressin.:, pre.J."'e1~ence ...?or a ta:··~ ::ol'.nted 
ueanon. .rhe Ca!l? .. dian G. 0 .c . rs uest2d 1000 .. 1.on.so:1s 
be pro :uced in CJ.nacl.a ( 281 ) . .L!.!e c~eci.sion \P s _ ade 
fully con ... c.:. _,us o-; ~che shortco . .in .... s o.l the .. lonson and 
\iith the l'ir . .L conyictim1 tilat a :· .. uch .. o r e satis.lactorj' 
weapon coul.:. be .:isiguecl ul;;i:.e:0al/ , but 0 1. t'le basis 
that the rtu:nson ·.vas the o.1ly eq_ui_ .. ;:i3n t o_ its ty JS in 
eJ:istence at the ti_:e . ... iJird in 'iand is eve1 o:i:th 
tuo in a bush . The Ca::..acian. a?1P.:...actu.rers .l'irst 
:_)i lot ·-.ias c o.l_.,le t eG. lil ;u.ly . ( 2 02 ) • :By .:-.. ::>r i 1 lS ·::; , 
142 ~onsons had be:n received in the u.::., and 
addi tiona.l ,5G8 lier~ at sea n route , ~:hi le a ..:'urther 
52 had bG3n lost at sea bJ ene. action {2rJ ). 

'~ . In -u"1e O.L 1942 "':,he Canadian .::;rou) ·\:as 
established as t~1e Ca...--iadian .... etroleu:1 ~iaj_"'fara 
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?l . ....arly in the .,ur-o.Jean caupaizn the; 
Canadian . r"IJY elt the desirability of having a 
heavily ar~oured flame thrower in adQition to the 
.asp but \:ithout the disadvantages o a fuel trailer 
ouch as the Crocodile had , and in .u5ust 1944 drew 
u plans :l.Il~ s;ecifications for ounting iasp fla:Je 
guns 1.1. i::U... rank chassis as converteC:. in110 . r. cured 
.t-exsonncl Carr iers (::angaroos) . rhe · ·o ... !~ of installa tio:l 
\:as carried out in the Canadian Base !orkshoi)S in the 

. ~:. By •• ove .• ber a fev: oi the e_ui_)..icnts , later called 
Badger , arrived on t. e continent , and, follo\:ing a 

eriod of traini and ninor ~odif ications to the 
• ui_ ent , \1ere used in action . rhe heavier arc:.our of 
t!e Badger af~orded additional Jrotection to both 
ere,,· and equipttent over the ias:_-> . . lthou:..i.1 c sua1::;.:.es 
to iasp creHs ,,.ere li._:ht , t.lJ.ere Herc no casnalties 
.;ha tever to Badger ere· ;s in a.'1.y operations in 1'hich 
they were used . HO\:ever , on account of their uuch 
SLlaller nu:.ibers and later dates of ado::_:>tion the~r \:ere 
not used to anywhere near the S9..L!e e~;:tent as the 
fasps ( 29.5}. 

72 . So "'er little l.ention has been l::all.G o.t 
the develo:l. ent of i'laue thrO\:er i'Uels , thou~;h , in 
fact , this uas t;he g:ceatest factor ij1 en.a'olin-; the 
range OJ. carrier borne flane t::roy;ers to l:>e increased 
"''ron 2.5 to 100 yards , and \:i th a pros.oec·i; of attain..:.ng 
still u..i.eater ranges . . .. ·r: i::tures Co ill i:itee" hacl. b!"len 
establisLed early in the career o~ P . ,i. D, Under thqir 
di rec ti on ..!.. uel ril::es \;ere ?rerared ~n the :Cuel 
.. esearch Station, Greenwich and. ;ield tested by 
C •• • l . I! . TT . {296). ~Ul early sur;gestion that rubber 
or soa-:> be added to stocks a.: Je trol in coLL1.ercial 
filling stations to frustrate any atte::yt 8.t their 
conversion to eneny use in the event Oi a GarQan la_din~ 
ms turned to ~ooC: adva11ta :;e \ihen it \las r€cog.nizsd 
that the gels resulting rro~ such acts of sabotage 
light 0£ er an iL1 rove._ent ovs.r the oil ~Ji::·iiure 

currently in use ln fla!:J.e th.L"'o,;ers. .. ttentlon ~::as 
first centred about the use o.: rubber . s:.ortl~· alter 
success was ac~.ievecl the rubber su.:1~ ly failed , than:~s 

to the Ja_.>a 1056 ( 297) • rherea.L'ter eli'orts Y13re 
con:.: inad to the use or soa .>s . I1: the u::i ted 3tates 
investiuation of thic~~e1 ed- .::;asol_nc for use in 
incendiary boubs h~d been undertaken even be~ore 
Pearl !larbour (293) , ·r::..e researches of bot;h the U. ~: . 
e.nd U. 3 . grouj?t> He e success.:'ul , resultinc in t·.10 
tli ·_clam na agents , dependent on differen~:; ra\; ...... aterials 
for their r.anufacttlre . The British co:1you.:i.~d , calle<.l 
F.~ 3, \;a ... essentially an alu:Jinw1 stearate soa]. The 
U. S . r.i.aterial , called :Ta)al.n ·was a mixture or a1u...i·1ur1 
conpounds or naphthenic and coconut oil ac:ds (298). 
Investigations on alur:inw1 soaps \;ere mdert;al~en later 
in Canada at the re.uest Oi' C. ,. .:t . v • (299) . :J'X!..3 ,. s 
ado""Jtie · as ;ia e throv;er .i.uel b·1 the Cu.radian J~ v .:.n 
i-overber 1942 and by the ·1ar Offic .... in June l~~.3 (300) .• 

73 . Alter t•·;o false starts the .1onson clid 
achieve liui.ted operational use in the Pacific by U. S . 
~orces . In .. :ovei bcr 1942 the ·.'iar O.Lfice had asked 
C •• • H . .. . it i'i..:'t., .Ron.sons could be ser-t to the . icld "'..e 
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.... ast a re uest \;hich · 1as cane el led a. Llonth la te:i.· 
{301). Ti..o onths before the Jicily landirr~ General 
EisenhO\.·er asl.:ed or ·116 J.{onsons or la.test i..y~e flfu.e 
thro ;er• {302) , to hich che .. al OJ. 'ic ~ re,;ilied : -

~egret unable to c o._ply ~ri th you1-
re .uest in vie\/ G. S . decision tal(Gn on 
security &rounds e ... ploy f lar~e thro\:ers 
in larga (rpt large) nw:1bers only . 

Unll.:cely . as.> (latest t~·)e carrier 
borne} llru.1e thro :ers available ... "or alloca
tion in quanti t:r until June (30)) . 

· n1ereu_ on the requ.irer:~ent v:as cane ell Gd ·1sinc e no 
flar.e thro·,;ers available until Jt:.ne · (304) . In .:'2..ct , 
as early as January 1943, Lt - Gen . c: au..;hton and other 
au .. horities had ac;reed thac the fla.~e thro.:er shoul "'. 
not be used ;re.nturely and unnecessarily (304a) . 

74. A uur1ber o: Ronsons , es tina ted at 170, 
\/ere acquirecl. i'roi:.. Canaca by the U. S . i7avy and :.arine 
Cor _ps . SorJe of th es .... ·.;ere mounteo on tan~~s and sor_e 
on ElLlphibious era.rt, and sa\; service in the I.:arianaB 
cau_?ai~ in 1944 (305) (.306) , 

7 5. ·:asps 2c beca11e available to the 
Canadian Arny in ;ranee in Au~ust 1944 (307 ). rhey 
soon gained the com ~denc e o:L those uni ts · ;~ich us eel 
the_., By the end o:i.' the hostilities in tb.3 case of 
e.;:J?erienced users _ .. la.BS was used in a)_,..~:o:~L1i tely 
.50,o of the !i.ain battalion attac:;.s, anc :L'roz the start 
of onerations to clear the .Th.ine va:ley until the end 
or the ·.·ar it was used in 75/o to loo,: of the ;..18.i n 
battalion attaclrn . _ 11 units r~Jort th __ t their :i."'l~.:3 

thrmrnrs uere over 90i,, success_ul in car..1._;:.n.; out 
their .i'la.L!e a ttac1-cs , a:r_C't it is esti hlB. te6. th .,_ t a)_jro:;:i::a 
tely 200 , 000 gallons of l'usl ·:as usaa. o~rration'.llly . 

i'he follo ;in~ t\;o co~~Jents ol users are of L-..terest :-

I consider '.!.""lai..1e to be a uost efficient 
su 1 .... ort \:ea··Jon and would u.s::; it on every 
Jossible occasion. 

;nhis unit is of the o:;inion ·chat t;he 
:as) fla!.!e thro1sar is ona c>... the best close 
su::.1~)ort \'/ea11ons the infantry ever have had 
\;lien within ef.i."'ective ranee of the targat . 
To achieYe this , s 01ons su_ )ort (fire) \;as 
given to ~hel.. . ( 308) • 

The _particular value o:. the ias) in the t~'~>e of 
countr. encounterea. in t: e 1~etherlands is en)hasized 
.in the follo·.ring: -

In rece1:t o·)erations over tt .. e )Older 
councr .. , ~:here a- carrier \;as o?ten the only 
vehicle tho. t could be :.iovsd , with the eneny 
occupying JOSitions on one side or a dyke 
:md our o m troo JS on the other , t~1e only 



• 

- 28 -

.ea Jon · . ich e:f'J. ecti vely ·11~~lcd out the 
ene • y '*' s the ' 1as:,> 11

• :I"ne flame \,as fired 
over the dyl~e. and blobs 01 i.::;ni ted luel set 
fire to straw and wo~o. cover1ng slit trenches . 
In ali-A>S t every case , the e.1e.zy Has dr i ~ren 
out of . is .~osi tions and was i.!.:1ediately cut 
C:o.m br the ..L. ire o.: SU.i:))ortin£; infantry or 
i . Gs . ~ounted o the carriers t':e.IBelves 
(.309) . 

?6 . stri!<:in:. thoUGh not ty .. _cal , '.asp 
action , took ,l)lace at ~ouioc;ne , ,;hen an intre_1id flar::e 
C.1.'e\1 o_ the Hi~land Light Ini'antry of Canada neutralized 
an ene!JY fortification located at the end of the south 
i)ier . '11his :'ortification had -Jroved ir.lli.lune to .iachine 
gun and artillery ire • J.be on!;· a_')Jroach 1as by Leans 
of t~e pier itself , a structt:.re sone 300 or so yards 
long and ten feet uide , carryin:; a narro : gauga 
rail\;a.: and under repair at the sea•;a1~d end . ~·.lone; 

this the carrier ··as Ciri ven . fter rUi"1ning 100 :rards 
it ..:'ired a shot of i'lame ·l1ich .:.ell short . 1.rravelling 
another hundred yar · s a seconri. shot \!Jas l'ired , ·then 
a t!1ir~ , which hO\iever , fai l ed t o ie;·1i te . ·.rhe f l aue 
thro\1er uas ·1out of gas·: . The crew had JUSt talcen over 
the \;eapon , ..inaware that it had be&n use( _)reviously 
and not sine e rese- viced . .Jortunately the distant 
si,Ylt of ;1ane , and the !ere thre~t of its closer 
a_ preach hacl been suff io ien t to induce the e .. !er.·y 
carri son to su: render 1 and by tha tine they had 
s~Joned up enough courage to e! ... orge the SU.iJ~ortin: 
in..1. antr,; literally were sitting on the fort waiting 
for tl:e.t.. . !'he result : 1!10 casualties to o'..n troo,;s ·1 ; 

.i:'iftf _)risoners , a _uantity of a:.__unition , a 75 -DI:l 
GUn and a nuuber of nachi~e Ql~S {o~e of w~ich covered 
the pier UJ)I'oach) ca~tured (3lO) . rhat is the 
pie tu e ti.Le afte!' title . .."C tila I.eo::_Jolt Canal , ·.ii th 
the assistance of !la. e throwers the Canadian Scottish 
L.laa.e the assault crossin~ ,itilout casualties (311 ). 
Sinilarly in the crossin~ ol the Senio in Italy on 
9 ... pr 4.5 one o.1 the assaul~ing d.'.. vision , the 2nd 
l:e\1 Zealand , lost not a . an lcilled ; the total 
casualties anon.g assaulting troops were 43 killed and 
279 wounded (312) . Of this e:-"Jloi t ~lield ! :arshall 
Alexan<ier says : - -

This bat~le sav; che Greatest use of 
:la .e O..L. ar.y in t.hi s ,,i3.r ancl undoubtedly 
the Crocodiles and :as )C tads a nest vi tel 
contribution to the success gained . I can 
su~_leoent the accour-v .ith evidence ~roL 
t.he eneuy , obtainad since ca)itulation. 
un 14 pril General Von Vietinghof' , the 
GerL.ian r.iy Grau~ Co1Jria.1der , I'e orted to the 
Su1Jrene Cor..inand ol the 'Tehr :;acht ; •Since 
11 .tt.pril the eneny has been e. ()loy 11'.lf a 
ne·: t:rpc of -'laiJ.e - throwin:; tan:;: .hicl1 l1as 
a ra.'lce o"' j_~ron three to lour hundred netres . 
These \iearons are useJ. to burn out strong-
Jo .... nts and isolated \loclrnts oi" resistance . 
The rant;e of close co, bat anti - tank \;ea 'ons 
is insu_..t icient to co ... 1bat thzr . • ·1 In the 
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absurd exat,Ge a·ioJ O- the r~_c can be seen 
a Leasure ot the srcholo~ical effect these 
;ea pons cl On our e.L.Cl ,Y . ( 313) 

?? . The ef:ect o:i .orale is inficated by 
eneuy re. arl~s as .~l.l s b · user re_)o.1. ts . 1'hus , 
.1.ollcr. in_, his ca itulc.tio.1 General :!ber"in& , G. O. C . 
64 G r.s..n Division tol the G. O.C. 3rd Can~dian 
D ... vision that 111 s I en feared our fla . .ie th~o·:ar ore 
than an? other \IOS.Jons at om c .1.s_Josal 1 , uhile the 
sta.i'J. 0.1. 30 Ge11 ........ n :Jorl)S naued l lal e throHin.; tanks 
nd carri rs , and s..1ol:e as our .ost effecti ;e \:ee)ons 

(314 ). 

78 . rhis eAtI~ e ~hwcholo~cal ef ec t is 
a 1hase ·hich ace~ a~ies the success_ul laree s cale 
introduction of BJ'"lj" t.a.Ovel 1·ea...,on . . ·ith i nc1eas ed 
.. ·a. iliarity a uore stable _entc..l attitude accrues and 
the \"ea on asSurJes its :iro-:ier )Grs ec tive a.Jons 
•1conventional 1 Hea)ons . - It is-bo)sd that , .lor the 
.1.la.ue thr0\1er , this stateJ1en~ \Jill neve'l' have to be 
de. onstrated. ! ean '1ile flace thro\;ers 

..• had ~ulfille( the antici~acions 0 ..1. the 
visiona- ies . i1he:r had fou:sht in over .5 00 
ac 11ions , had sulf ared no .hi~ .... r castt3.lties 
th9.11 the nori..131 carrier cre\:s and had :.1rovea. 
theLsel v:;s invaluable infantry \:ea~Jons . 

i any a s~out in-an.tear oms his safe re~urn 
ho.Je co "t!:e fla_lins; ·· .as)S'1 that struck 
te..1.'ror into the hearts o.l t;ne ..1.;azl b.01-des 
(.)12) . 

79 . Snol:e ·\2·as cou'")led \iith L£chanized :'la::rn 
thro\lers in the tribute JaiG.- to the ef l' ec ti vcness o f: 
our \;ea9ons by 30 Ger_2n - .'.:;or)S sta.lf (see :_)8.ra 77 ) • 
. ~lthoe._,h s. oke .:_:>reducing de·\·ices 0.1."' Canadian develo)
~ent did not see service use ot~ co~tribution to the 
!mo: ·ledge o ,_' the )roduc ti Or' ancl use of sr.:oke 1:as in 
evicence at all sta:!>es i'roL the laborator:~ to the 
... ielc. and es_)EWially in the field . Fund~::ental 

research ·:as car ..1. ... i ed on at the U!.11 versi ties under 
e:;:tra ural ~ran ts l'ror: D. C . •: . S. ( .315 ) • 

80. .-.:one s1wke f evic es o-Z Canadian origin 
as the ·1Co:o:;: tor.>eco ·• rhis n.s a li~ht , seli' 

steerins !lydrofoil pm.·er craft carry:ne sno.ce s2ner ators 
(316) . 1~e SUGGestion that such ~ cru:t b~ developed 
origina te:J. in the i:av·r as an outco11e o.L a large scale 
s.. ol"'.e ,.,01.Lonstration at Cou1·tenay , B. C. in: ey 1~43 • 
.rhe idea \as put for\;a1·d e.s u.n alternative Ii.l.ea;is to 
aircra.i?t i'or J.a:·in.::; s_10:.:e screens close in to shore i n 
la. in operdtions {317 ) . Develoj_j._ent 1;orl-:: ·:as a 
coo ~rative ellort of sever 1 arsncies coordinated 
by .~ . r . D . B . rials or .)roGo~y_Jes \Jere held at .. }ort 
Pierce , _i'lorida, in .i.."'ebruary 1 944 . ..lthou::;h the 
sem1orthiness \:as satis "actory the self- ste"'ring was 
not reliable and consi "arable di.1:ficulty ·ias e::,,;>erienc ed 
in launchiD.3 (318) . ,,-.s tke ·er.-; on it beca.1e c l ear 
th~t the Jroble. s o; 3teerin~ ana le.unclu.ng \:ere not 
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lilt lv to be solve suff'icien tly earl,,r to be o any 
gre t" O:,t>erational value and tho • ..>roject Has abandon\;,.d . 

81 . I.ate in 1942 at the request o.L' C.l. . r: .... 
the . rl'.::f ~ginee1'in.:; Desien Br~1ch of the Department 
o... • uni tions and _ u_ )ly undertoo!~ to investigate r 1eans 
of producin& SIJ.ol:e screens J. ro . .L vehicle e::hausts tor 
the tactical screenin~ of: ._.v. formations (31 ). 
SUbse_uently D. C. u . S . and D .. .J •• took part i:1 the 
develo ent . Several 10dels of exhaust smol~e e:.:i t t ers 
for nlversal carriers were _reduced i:1de)endently 
by v ious agencies (320) . 11 o.r the. ;>roved 
l echan1cally unsuitable ior service ap;lication (321} • 
.... tank v~rsion \:as ~ore successful . De .onstrations 
o.L an e: .. perir.i.ental Liodel on 14 June 1943 indicated 
that the tentative General Staff re~uirewent could be 
satisried and it ,,·as uecic'icd to have six .:.)rototy)es 
constructed for trials (322) . fi:e :lirst J:!B.nu?acturer's 
nilot r.odel was sent to the U . ~C. in : arch 1944 
1323} and the renaining ~ilot ~odels 1ere compl eted 
and distributed the follo·'ling non th (324) . i'herea.i."'ter 
the developruent becaLle a victim of ~tisunderstanding> 
to whicl1 it ul t:i.rua. tely succumbed . ·rhe Llism1c1erstanding 
arose , ,Jerhaps , through lack o.l.· em!.Jhasi s on the intended 
i'unc tions of the emitter couoled \:i th t:1e fact that 
in tests and de.:.onstrati ons co ..... ~Jarison invariably had 
been iaci.e Hi th the lo , 25 Rear .S. iolrn fili tter lJ.hich _"'ired 
a ban.: 01' .1.0Ur No . 8 Generators either in )airs or 
altocether . .hether for this reason or not it c&_e 
to be assumed that eY.haust suokG -.:as -<mt foruard as 
an alternative to the Rear ..:l<'iloke ~'Pitter • . L... state:_ent 
to this ei'1'ect ·.1as .wade in ths re Jort of 1;0 .. 6 (C . i . } 
ling, Ca.11adisn J.rainin~ School (325 }, anc' the sane 

assu:J.ution ·ms re "lected in the re;:)Qrt of the Che_ic,.11 
Defence Z::ueriLental 3~ation (C .D. E. 3. } (326) and in 
the ,/ar Office decision rejectinc the. device (327} , thouch 
no such su_.:;estion had been ._.a.de 07 C .:• . HJ,, . (328) . 
C. I .1: . ,, • considered th3t these t•·o SDol-:e e1d.tters 
'{ere , in ~"'act , conpleuentary in function (329) . ...·he 
situation vas sur11ned up by the · _, G. O. as follor.·s (330 ): 

It \;as considered tha~ certain state
Llents Lade in ret;arcl to this C.evice both by 
[Director , Royal _ rr_ourec1 Cor,s] D •. a ... . c. 
and C.D . .&~peri .iental Stv:c_on shous lac:;: 
of kno.iledge of the use a:1 ,, potentiali ti as 
oi the e::haust e.IJi tt er •••• One e again ;.;e 
reiterate our state ent F~de in earlier 
correspondence that this device \'ill not 
eli.minate the tank ' s' individual ·0ro~ectivc 

s r. oke laying devices , ( 2 .; bo.eb th.ro· :er or 
snoke 13renades) .••• As \;e envisaged it the 
:proner use o: the snake froi an e:~haust 
s11oke emitter is the laying of a tactic~l or 
a collective protective screen . 

82 . 1 eamshile a more ur~ent S!Joke requj r~m.ent 
had arisen in Europe in connection Hlth the use of 
carrier flane throwe..1.s . hat was reo.uired \;as a 
devioe to provide ir.u::lediate self screening to Jrote-t 
flaa e thrower carriers during the final l t.) 200 yds . 
of t heir attack (331) . satisfactory e~Ui)Dent 
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consint n o1 an 8-b rrelled di charuer :or lo . 0 
or 81 c;re.1ades uas :evelo)ed at C. D . ..... . s . i?orton, 
.i.:.nGland (j31) . Trials at .irst Cana~ian .,ri:'.y (332) 
resulte in an iu ediate re.ulre.ent lor 200 of the 
e _uip. e::.ts . In order to .... ai.~e t ese s_.>eedily , Canad· an 
Base or~shops undertook their )roduc~ion . £hrough 
the .ar 01fica 21 ~ri y Grou_ requested A.11 addi tionel 
400 i,;hich \/ere also uade by C . B. . (333) . This device 
subse uently replaced the e:dstinu rear sr oke a.litter 
of tanks (334) . 

83 . Canadian v:or · in the ?roduction and 
control of large tactical s .:oko screens )redated their 
;artici;ation in hostilities by so~ rears . A 
tactical sr_olce screen Has la· d by personnel of the 
Su .i:'ield Station at Bed.lord Basin, i~ . s ., in __ ugust 
1942 , at the re uest of the l"'aval Boc:.rd ( • . C . • T. ) and 
';hich at th~t th!e added considerably to the knowleC.ge 
of area screening , in particular it sho\·ed that the 
harbour could be screened ~.·i thout interfering \Ii th sea 
traffic (335) . This .uarlced the beginninc o: Canadian 
vorlc \lhich culruina ted in .r;orthuest Euro:;:>e in 1944-
1945 on a far greater scale . 

84 . In o·Jerations on the continent consider able 
use ·;as r. ade of oil- for, generators as i,;ell as of th~ 
stand arc Po . 24 s11oke genera tors anc.''t s:?.oke flo1 ts , 
bo~il ol the cheltlcal burnin0 ty e (336) . Oil fou 
generators uere an -~ srican develOJi...ent , designed f:-:om 
fundaiuental physico - cbefuical da~a, ane embodying thP. 
princi;le , .Lor the first tL.le, o.L j_)roc:ucing a scree:4ing 
snake by the distillation of hi:;h. boilin~ ~etrolun 
fractions (337) . Several ty,es o; generator i~corpo-

ra ting this !)rinci_Jle \t'ere Y:.'oduc ed . 

85 . Dur in£ the period Sa:Jte:~ber 1944 to 
pril 1945 the S.loke uni ts of tl '3 .lirst Car.adian . _rLy 

S)ent over 70 days in actually :·ut·;;int; up tactical 
~ol:e screens , e::clusiv:; ot the ti.ue s::;>ent in )reparation 
and )lannin0 • Over 5, 000 tons of srio :e . roc>1Cing 
Laterial \Oere expended in t~ese operations . The largest 
s1101:e action, that in su0 J0.1.'t OJ., •1v ~TI !.:.:' .. BL..:. · e::tended 

~ .. 
frou o /eb to 12 i.~r 4 5, constL-aing .:> , 500 tons o.i' S!.1oke 
lilB.terial . Due to cha..~Jing situatious t~is consisted 
of a ser_es of screens {rather than a slncle screen) 
which had to be changecl al! ost da..:.ly . At the 
co.i)letion of 'VERIT_ ... BLE11 there ·ias a nearly coi1tinuous 
line of SJo.rn enission ,Joints 30,GOO yards long 
paralleling the ahine . 

86 . These operations ari!JlY demonstrated the 
value of controlled SLl01~e screens :put u9 by generators . 

The creat advantage of using snoke 
cenerators (oil and srnol~e) rather than sh'3ll 
for producing s .... oke 8creens is in the economy 
of er ~"'ort . It r.iust be rer ~embered that in 
order to _)lace one pound of s .o~e agent or. 
the ground about 10 pounds of bo::ed a.uu.u-
ni tion is requi::-ed . ....no th er com)arison 
of efrort is the relative tonnages required 
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to cl ntain a kilo.¥eter suo':c screen f or an 
hour in a follo 1in0 \,ind o average s ... >eed 
(10 .Jh) . 11th 2.5 pounder s.uo!·e 100 tons 
of bo~ed e.u ... un1 t1on are required against 
1 to 2 tons ;or Sl~ke generators . Another 
advanta c of use of generator sr .. o!::e is that 
1 t is seldo .... used at the e:::pense of HE 
as is usually the case ;i th snake shell . 
rhe use O.L shell is t .... erefore a very 
e::i:>ensi v e .ethod o:t. puttinr; u_ a sc.o::e 
screen but ru.ust be accepte1.. \:hen laid in 
ene.:.y territory . (336 ) 

CH:!!l .ICAL i. .RFA::IB 

87 . It li&"lt be ,ell at the outset o:t this 
section to e~plain the sib!li.Licance or t he terw ·1gas 11 

in the ilO "'ulo.r e::nression ·'G:is {arf'are •. .fuile to the 
ci vi lien iay l.8ll ·'gas 11 neans hardly anything .i·.ore than 
souething ~i th ·hich to cook, to the scientist it is 
a state o:.. natter in uhich the ·1molecules are prectical ly 
unrestricted by cohesive forces ·1 , an has neither 
deiinite shaJe nor vo l wle . Chlorine, the first of 
nodern che:aic i.l , ·ari'are d.gents coni_;>lied with the 
scientists C.e..1.inition . -:owever , since 191.5 , •:hich is 
generally acce9ted a s the year of birth o:l - odern 
cherJ.ical \;ar fare , o. nttr-!ber of totic agents of all 
three states or Ee.tter - solid , liqui d and ~aseous -
have been added to the list of che11ical \:arfaxe 
substances so that, to t he soldier , the ter ...... :igas·; 
has taken on a looser an~ different connotati on , and 
is a __ Jlied to ·'any substance , v:het1er solid , liquid , 
or va_:t>our , wh ich is used for its poisonous , irritant 
or blistering e_"' "ects : (333) . It is l1oped , therefore , 
that the Jresent ~rk will not occasion in the 
strictly scientific read.er any iJ.ental wri things ' · 1.hen 
a subs"Gance \iith a bo iling point of 217°0 . is rel'erred 
to as a :::as • 

88 . I'he establish;.:ent of the £j:"JerirJ.ental 
S t ation at 3uffiel d (see ;a;e 3) naue it ~ossible to 
elininate fro~ the conce~ts of the behaviour of cheJ.cal 
\mr.lare agents much of H~t was e ither s:1eculation, or , 
at best , e::trapolation froE small scale a~::periLlents . 
1I'he station had su.:'.licicnt terri toJ.y a t its diS)09al 
to ~er~:it observations to b~ ~i.ade of gas releases on 
a scale coI'2l'Censurate ''.ii th tha "G likely to be used in 
operations . .uch of i ts \;orl~ , especially in the earlier 
years , consisted in e~:anining by .. !Gans of large see.le 
e::periuentc those hy~ otheses \ihich had been cleve lo:1er. 
on gas behaviour on a basis of the dis)ersion of 
relat:vely sJ:a.11 a~ounts of agent . rhe Ll.OSt significant 
factorc in the release and travel of gas clouds are 
those severCA.1 natural _,,heao .. ena \Jh.ic' . are collectively 
called · ether . Terrain , \hich includes the texture 
and Jiofile or the earth 's surfac e , and the vegetation 
ancl builcings U,?on it , together .. ,ith the na ture of 
its subsurface , COi..OS a close s6cond . :_s a rest..lt of 
1uch .:.1eticulous · ·orl~ carried out over ua.ny year s by 
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t c Cl e ical !Je ... n e .... --: er ntal Station in the U . .1.\. . 

it s _o sible at the beginning of the ·ar to predict 
it ;rao tic ~le 0g ee oi Jrecision the behaviour 

o e. s cloud under those vari i:;ions OJ. Heather 
con itions ;revailing at that station. That is to say 
a s tisLactory degree o correlation had be~n attained 
betlleen .. uentity of gas ; tiJ e , distance ane concentration 
do mind ; at. os)heric turbulence ; \dnd s_eed ; and air 
an sur.iaco ta; _oratures , ··ithin certain liI.:.its . E;.ence 
t e soldier could be ta~ght that under certain 

athcr conditions he res ore likel· to be sub·ected 
to an attac:~ by non-_persist nt as than under others ~ 

avourable and unfavourable \ 1eather conditions had 
co e to be reco iz d as concepts in the tactical use 
of gas . .rhe Sui'field 1orl~ on behaviour of gas clouds 
as essentially an extension of the _~revious work 

to cover ex:)eri um ta.l conditions ,·ell beyond the 
lLilts of previous experi 1ents . ·1ithout, in any Haw·, 
discrediting ;irevious \''ork the results did indicate 
t'1 t certain factors insigi.ificant ui thin the 
narrov1er li its became increaslnc;ly siGnificant the 
nore cert.iin of those limits v:cre exceeded , and that 
!!Odification of existing theory 1;as nee essarr to allow 
for special conditions . '11·.e ult ~ate etfoct for 
.._Jractical _ ur_Joses reduced considerably the sic;nificance 
of favourability and unfavourability in ueather 
conditions (339) . 

89 . In the i"irst Great .:ar , ·~Len the use 
of cher...ical agents hdd beco.:ie a nornal feature of 
battle , and res~irators a standarQ iteu of )erso~al 
e ui_ ent , the uost ef_ective casualty proclucing ·1gas · 
\las nustard , a blistering , or vesican~ , raaterial 
resel bling an oil , and Hhich Jl'Oduc es s lo i healing 
che.. ical burns \1herever it comes into contact ·. ·i th 
the boy . Inhaled as a fln~ s)ray it usually proves 
fatal . In the eyes, if not quicl::ly attended to , it 
causes blindness . Obvi usly an extrefiely un.)leasant 
substance ·Ji th uhich to be s110\ ·ered . The cre .... endous 
develo 1ent in aircra.L.,t bet\'een the 1·ar s increased 
the i_:el:tlood of Just such a ccntinsency to a 
virtual certainty should gas \.·arfare ever be resorted 
to . s_eculation as to the Jossible results ranged 
all t .. e :~:· .?rou the lurid flights of i!Ja.gination 
of ,;ri ters in the sensational )ress , throu:;h the :.ore 
sober , but so~eti es erroneous , calculations of the 
initiated to ~he blinC:. pooh- .·oohings of the ultra
conservat i ve . In any event a. tre:.endous ef i'ort ,;as 
ex_ ended in ti1 e and r::atc:..rial in providing defensive 
r easures . . considerable number o.r full scale 
GX!Jel'i ents carried out at the ~~·:Je ri..::ental Station 
on the el'f'ectiveness of air sprayed mustard eas 
enabled conclusions to be drawn based on a ctual 
observation instead or co jecture , on fact instead 
of theory { 340 ) . 

90. . )rofilinent feature of su_"'field uork 
\~s the assess_ent , or evaluation o~ the effectiveness , 
o~ various cher ical weapons and wmunition under a 
\

0 ide variety of ,·eather conditions, thus eli inating 
uuch of t. e uncertainty as to \.'hat r.rl.._r1t be expected 
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at te .. ratures Hhere investl "'avion had hi tl erto been 
iLl)OSSible . 

91 . The techni _ues develo_ied an.a t:sed by, 
and the special facilities available to , the ~xJeri -

ental Station led the:i into investigotions only 
rel otely related to chetlical t:a~1ara . l otable a.long 
t se was \1orlc carri... .. d out on tht. e_.isgion o.1' D.D. T. 
sol tions fron aircra t ;or larav scale control 
o"' insect pests . Indeed , t:.e e.L.to .... 1ological uorl~ of 
the establishr-snt e:=panded so considerab~ that it 
as found necessary to set a.._) , in ... pril 1945 , a 

s_ -:ocial section to carry out the volune or \/Ork 
undertJJ=en . Perha..,JS ·•rer: otely·· hardly al,;)}.Jlies here . 
The era ication of predator· insects by cheraical 
neans is but a short stev 1'101.! the eradication of 
Jredatory hUillalls . (341) . -

92 . In 1942- 43 a series of e=periaents 
ware carried out in cooperation Hi ti1 t'.e : edical 
.ervice on the ef"'icacy of ;male?tic drugs in the 

.. revention of' fati~ue in trooJS . i'his extended the 
wor' ... in ...... n0 land o.1 Dr . D. Russel Davis , perfori.ied 
earlt in 1942 . .i. th the coopElration o:.:' the Of fie er · 
CoJ .1Jandine; , the iie3ina _-u1~1es (nou Gen . C. :t!'oul1ces , 
C.B., C. b . -'=' ., D. S . O. , C. D. , C.:iair1Jan Chief(" o:L' .... H .. aff ) 
and Col. H .:i •• Broi.m of ths Canad.ian 1 edical Se1 ·1icc 
overseas . The conclusions o.l one test in particular 
are \.·orth noting. In this test 150 r:en were involve<l , 
a proJortion of hem rece:ved benzedrine sul?hate , 
e::ercises lasted 3 days , durins \lhich tin.a they 
11arched 50~ hours \Uth a toral rest of oniJ 7~ hours 
or ;hich it as possible to slde~ only 4;A I'he raen 
uere una\;are oi' the period o.t.' du re. r.ion oi' the test 
unti 1 the actual mo!J.ent o.L ter. .. nna ti on . .;l'he 
bene..L. _cial ef.t. ects (of beuzedrine) •:ere no c .m'3.rkeu. , 
and the ca_fXlcity or the drug to ~llaviate fatigue i~ 
not co )arable to the !nflu~nce o: 800d of ~icers on 
troo JS •1 (342) . 

93 . ~ven i" space ) ........ L..itted it \:ould be 
iLl)ossible for security reason3 to ~i~e a detailed 
account of all the ~rk of the station. Its snare in 
the United ifotions \far e.L.Lort is best s1· __ 1..:ed u) in 
the \lords of General G. B:. uns:~iL , ...Ji:rec tor of- -;pecial 
·:ea)ons an. Vel.!.icles , the .• ~r Of"'ice ; 

2or various reascns , the contribution 
'·hi ch Canada has .i.ia.cle to Cht:?r.ical · iarfare 
in all its facets has been out ol all 
]ro,ortion to the contribution that could 
rigii.tl~r have been e:~pectec1 ·"rou the Jo.·jnion. 
1uffiald has played a large ]art in this •••. 
(343) . 

Durinc its \lartir...e operations about .. )00 .L:'ielcl ...... :p Jriments , 
ostly large scale, were carried o , t, '1nd in the 

vicinity of 400 ta~hnical anQ scientific re orts and 
r enoranda were is s ied . ... 

94 . Less SJectacular, but no less essential, 
was the .erk of the Che . ..ical /arfare I.aboratorie s, 
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Otta,.a . e primary respons·bility of these laboratories 
1as to ensure the adequacy , both in uality and 
uantity , 01 the various iteus o equi~.ent for 

)rotection against chewical agents ; respirators , 
e.brics )er:,,.eable and i ;ermeable , ointnents to 

reduce the effectiveness of blister gases . Keedless 
to sa this involvel not only considerable routine 
'~rk; but, in addition, every change in the SU?_ly 
situation of necessary strategic riB.terials , e . g . rubber 
for respirators ; every neu i tail , uhether che. tical 
\,arfare or not , of service e .ui_l!.!ent ado)t .... d :::'or 
o)erational use , even suc:i a)paren tly insigni1'icant 
ite!'Js as buttons , every new theatre of operations 
olened , frow sub-artic to tropical ; overy potentially 
new che.li.cal ac;ent re:;.orted ra.:.sed a d.efensi ve ~roblem 
\1, ich had to be investigated . Such investigations 
orovided the establishLent uith mos t of its uork. A 
second ;hase of c . I . L . \'/Orlc Has in t echnolo~ical 
advice ane consulting to those nanu;acturern producing 
che.1ical uarJ.are stores \ihether defensive or ofJ.'ensive . 
Cccasiorullly supJlY )roblens becane so urgent that the 
laboratories were theraselves co1uel led to enter the 
production field . On these occasions the pilot 9lant , 
uhich f orned part o; the establisb.11ent and 1.·rhich 
nor.Llally \ias used for the investigation of L.lanufacturing 
)roble11s , proved invaluable. ·rht!S , when the requirenent 
for D. D. T . by the services ''as !.oOSt urgent this lJilot 
:plant \:as the only available source of the mterial 
in Canada . Their D. D. r . !)reduction, \lhile SLlall by 
hlanuf'acturing standards*, was t.iuely and adequate for 
i ediate needs pending the developuent of larger 
production facilities (344) . 

95 . o:..~ considerable iL1 Jortance 1:ithin the 
sphere of Chemcal .iarfare laboratories activi tias i.;as 
the v;ork carried out on !.Jhysiological as_Jects of 
chemical warfare . This cove_ed invcstic;ations in 
p_ro phylac tic, ir.!. .• unolo1;ical &nd the1·apeutic 1~eans of 
:mitigating the nuriber and severit: of chenical casual
ties . · .uch ef i'ort was air:;.Gd at · tiproving the ointn:ents 
)rovided ior protection against vesicant agents , and 
with .r-ar1~ed success althoua-11 the objective of proC.u.cing 
a sin..;le oint.ient with satisfactory e:fectiveness 
against all vesicants , the chief of which are Iiustard 
and the nitrogen nustards , "ie..s not achieved. 

96 . Considerable extrarmral \/or:: in cher ical 
warfare \fas carriei on in the universities in both the 
cheuical and physiological aspects of the subject . 
The e:;~traLiural efforl; ·;1as Lore concerned \;i th the 
longGr teni ?robleDS , rhis \ark \ldS iJitet;rated 
into the overall Canadian · ork by being. coordinated 
in a section set UiJ .Lor the ~Juruose in :J . C • .. . .:> . 

rhe results of sore of these.investigations , as of 
other che.1.tlcal war:a~ e researches, are .JOW beginnin:::; 
to fine: their way into the scientific literature (3 '.5 ). 

*The pilot plant )reduced 7 tons of D.D. T. 
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97. The Jirectorate o; Che.deal :arrare 
and s o!rn as res ... onsible .for the ad. 1 ~nlstration, 

and in part, the direction o: the wor .. , o.L the ,far 
Disease Control ~tation , a oint U .• - ianadian 
organization. notable achieve~ent o~ the scientists 
of t. is station was the aevelo~1ent o. a vaccine 
acainst the dre d cattle _la ue ~inderpest (346) (3~7) . 

98. It is no secret that none of the 
belligerents resorted to chenical \:arf'are ; one or tHo 
incidents re_:x>rteC. ue. e ti.nor a.-r1: nay have been 
_urely accidental . .!hen th_s fact is e=fu.1.lned in 
the lic;ht of the alt ost universal e~Jectation of its 
use not only before the ar Jut throu ~out al.Jilost its 
ent_re course one naturally te11ds to ask : ·1hy? It 
is not d f- icult to ans rer on the _.art of the Allies ; 
the ~ eason \;as reiterated at fre ,,,uent intervals by 
ellied leaders . Gas \:ould be resorted to only if 
the ene.....:y used it first~. The reason is r.ore dif:icul t 
to seek on the iJart of tl1e a;: is Jowers . rl1e notorious 
.-azi disregard :o .,reaties .da~3s it t:nlilrnly that the 
Geneva Convention o"' 1925 was any deterrent . 
Besides , Italy had already violated the convention in 
the .i...thiopian ,/ar . Both Italy Bl!d Ei;hio:_...ia were party 
to the Convention. Ja_)an ras not a si£i1atory to this 
agree~ent and had made so e use of gas in the earlier 
yeas o the 1ar against Ch.~ra , vlho was . It is 
peri1a.>s \:or th · of note that on both these occFl.sions 
gas uas used against de:enceless s.ersonnel . .:i·1e t;n_ted 
i:>tates uas not bound by the Gene; "a Protocol so that 
this uestion does not enter into U. S . - Jauanese 
hostilities . It see_s logical , there~ore , to discoL:nt 
the Geneva Coc.vention as a .t.'ac tor in _)raven Ging the 
outbrea!: ol' chel!!.ic.:tl \:arfare . To sugGest. tllat 
hwn.aJ1i tarian consideration restrained the a::is Jm1ers 
from resort_ng to gas snac~~s of ·the :lacEitious . -
Rotterda.L.l , Coventry , Buchem.;ald and a host of' others 
testify other'liise . lac!~ of con:~idence in gas as a 
':ea_ on 01"' uar? Ger:_aTiy 's e.::tensi ve )re:_:>ara tiona as 
exeL)lified by Raubka:_.er belie this sur;gestion , 
thouGh the possibility of e dis'lgree._ent on this score 
bet\".'een Governnent ::i..nd Gener .... l Stuff e;::ists . The nore 
the ... uestion of' :t·;hy: is consic"'i.ered in conjunction 
·i th the razi :Ja ttern ::: or condt~c tir:.g i;ar the r.011 e it 

seeus a;> ... ,arent "Gh3.t they uould have resor"Get to eas 
had they been convincec1.. that t!le conseq_uences o: its 
use ·mul ... react in their fa·1or ancl nrovide soae 
advantage .hich they could not otherwise achieve . 
The ~uestion then r~solves itselr into deter~dning 
what factors could havei instilled into the r:azi ruind 
the C:oubts .;hich stayed their chc1~ic l hai:d. . The 
advantages of gas against ine..do~uatelf )rotecte~ 
personnel had been de .... 10nstrc:.tac.1 on nlll.i'lerous occas:.ons 
bet·;een 191.5 and 1935 . The e;;:tent OJ.' chef.lical C..ef:nsive 
r easu.res , of Britain it: :>artic ul_r , Here \:ell knmm 

----- --- -· 
*In the opinion of General . c1;aughton g s would 

have been usec against GerL.iail landing in tllc United 
.ungdom in 1940 , 
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to the Ger~ . h ete:'ensi ve t1 oroughness , 
s 'lCcially in compu.r1son .1th Gcr.uany 's 0.111, •• ust 

have r ised doubts as to \/hethe · the use of gas 
ioul be orth \mile . In t. e 1914- 18 iar n.s l..ad 

been so e.hat oi a boo~erang since the )revailing 
~ind direction in the theatre 0.1.. o~eratlons had been 
in . llied avour . In 1939- 4.5 t. e • llies HGre far 
better 1re:>ared to retaliate, a~· the ene y believed 
our retaliatory :;>otenti_li t:r e· n (;l'eater than it - ·as . 
This e.::..,)ec ta ti on oi recci v1n.::> s-:.veralfold uha t they 
were pre_.>ared to dis1,ense es )ec:.ally \,'i th the loss 
of air su,eriority, could h~ve influenced the 
decision . It seeus lo(;ical ~o su)_ose that our 
pre~rdness or ch :iical \1arf "' ... c, both defens ·. ve and 
0.1..feni;)ive , ii' not t e only reason or even the chief 
reason , .:i.s at least a contrib ttng factor to the 
failure of the lazis to i:iitiate sas warfare . If 
this is so then ou:r efforts .. e~e not futile , as may 
appear at .:'irst sight , but \·ere:., in fe.ct , first class 
insuranoe . This belief ,;as ex:.Jressed by the Com9t
roller Cheillcal Defence "Je_n1 .Jent (U . :;. ) : 

Though it raay no .. a)pear at :irst 
s!c;ht that since che.1..ti.cal V·iarfare has not 
been used in the \ ·ar against Gcr.·any ow.~ 

elforts have boen largely waste( , this is 
by no neans the cauv. I have just paid a 
visit to the Gertla.."11. :?orton anc1 ai1r-1U1:i tio:n 
dumps and I ar. certainly surJrised at the 
huge see.le on :ll1ich they hav.; cond.uc ted 
their investigations and th~ lar5e arount 
o.r .woney they have s9ent in equip:)i:ig tile 
place anQ. in p:roviding huge Sll_1..:>lios of f.,~.s 

0.l..l...unition of all k:. ds . ·re have vost 
certainly t:iade th ..... 0 :_Jend a tre .. 3Ldous 
er 01t . This they .&lUJt have d.o::!.e because 
they !...:new of our sta~e or preJaYedness but 
aJ.tarently they \':e:-e (eterred fron ini tia Ging 
che..llcal uarra. e b~- t ~e hi[;h st;a~e of our 
dei'ence and the r .:t , l'.l.tion \'lhicll \ie should 
l!ave brought to bear . ad they init.:.atec"'.. t::i s 
forr.: of -.:ar.faro. I ~:1erefore ::'eel that -v1e 
have \·on our cher...ical \'/3.r \;i ~hout havin6 to 
fight it . In other ~.ords , \ie ha·-e been a.:J. 
extremely chea; ins 1rance )olic~r 1 a _act 
11h ch I ho:pe rill not be :::'ort;o"tte- iv t:-.e 
years of peace ;hen tre money bags are a bit 
tight . (348} 

. ajor General .M.lden E . aitt (Ctlie:L l. .S . Che. ical 
~rLare Service} _o nts ot~ a lesson in preparedness 
in the non-use o ·gas by the enc~y :-

It lurther :proves thut ?reparedness 
pays ..•. Here is a Cf''>e \,'here prel:aredn~~s 
actually vreven tecl tJe .. :s e o: a \ ·aa;;on ( 3 ~ 9 } . 

There are those \:ho would be )':'"}_9a-ad to clis11ute th ls 
contention . "/i thout a tte.~:?tin:; to justify ftirther its 
validity the fact ren.:.ins that in this instance 
~re:paredness nay have •·m.:d~cd ; in th3 prevention of 
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r ln toto pre)aredness has never been tried ; other 
.• ethods have, and in vain . 1'h re seeJlS to be a good 
case in avour of gi.vinG ;redaredness a chance . The 
cost is little coapared to that of' \:ar . 

CO! l :uluCAT.fONS 

99. The production for service use of ar.zy-
oo unioations e _ui_Jment running into a value 01 
so: et ing 11.e three quarters of a billion dollars 
is itseli a testL.ony to the ef ... orts of those 
res ons:i.ble lor the design an. developr .. ent of ti1ls · 
equi~.ent . J ch o; it r~s of Canadia~ devslo)~ent . 

lar.:;e ~ro.Jortion of it \:as due to the ·ork of the 
Jirector~te of ~lectrical and Col.llmL~ications Develo~
ment and its subsid_ary , the Canadian J.:..snals .• esearch 
and 'Oevelo]! en t zstablishnen t . Originating a bout a 
nucleus ol technical personnel in the :re-\~r ~irectorate 
of 3igials oi the General 3ta£l Branch , the sroup 
under1ent var_ous transformations of iunction, organiza 
tion and supervising responsibility , according as the 
1ar econony ~assed through its va· ious earlier ~hases , 

until it settled do·:n _s a i . . G. O. directorate in 1543 • 
. t the s~e tine an an .y radar grou) \:hich had 
previously been integral ith the signals organi~ation 
beca~e a section of the ~irectorate of Artillery . 
I'he ne1.1 D. -'-' . C. D. had well de:.. .. ined ter •. 1s of refere1 ce 
incorporated into its rar .... stnblishlilent (3.50) . 

100. In addition to the norLA.l \'iork o-; 
desiQl of signals e~ui~nent , the ~irectorate had, 
li!:e ..... any other directorates , all thosa pro0lees to 
investigate uhich ster.i frora such things as the :u..i.lLre 
in sup)ly of a strategic raw . ...a terial , and the 
necessity of keeping eqLi_oL.ent 1.icrka ble Hhether in 
the arctic or the troJ..1.cs . 'i'he loss of rubber su~')'.)lies 

nece~sitated the introd~ction of synthetic -~teri;is 
as cable insulators, and a ;ride range o'f lnsula ted 
conductors were develo)ed by D . ~ . C . D . using these 
subst.:tutes . Perhaps no other single itet..Is or 
egui_ment are as susce~tible to dar1age due to tro)ical 
conditions as are coL1f.runications sets incor~ora~ing, 

as they ·o , so .:any different ::inds O.!.' ~terials .:n 
their ....al~e up. Even Ulider favourable conditions 
corrosion __ as to be guarC.ed a~ains t . ~- t __ i sh tei::_Je::-a
ture ant' hwJ.idi ties and \';i th the addition of sea 
salt , and nu.merous deleterious Gro ical rlora and 
fauna the dan.,ser is increasad r:ianifold. 

101. ~onG the wireless sets ". ·idely used 
early in the ;,1ar ·as the .Tireless Set 1 CanaC.iun, No . 9, 
(C . 9) ·.:hich went throueh several redesi~n _)hases to 
b~co1 e !mO\m , eventually, as the ·152 Set·' . Over 

21, 500, 000 \1as spent producing 11ore than 2300 C, 9 
and successor sets for both British and Cana~ian 
forces. Based on a IJre-war British design the c.9 
\,'as a Canadian redesign \,hich gav~ increased 
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e~~iciency and er itted the alternate se of available 
Cana ian tube . - I'h.s set 1~s llaced in use by the 
Canaian .r." Overseas (C . . . o.l inl942 . It\:as 
re.t><>rted as giving eAcellent service and uade a good 
irlpression on the ~ritish , Giving iu.etus ~or the 
esi n O.l Io . 9 J~ I ;: ich caue into use by C .... O. , 

and ri tish .. r ~ Overseas in 15'4> , and in 1944 uas 
used in beac - lan in J O,t>eratior.s in l or .. aricq on 
D-Day . :iho •• : I set was desi(;Iled to double the 
dleag ran e on t.1e sai_e _reque..~cy . .rhe _avourable 

.L.!.)ression crented by this set Jrovided ~rit·sh 
interest and the illpetus for the design of ~!/S Cdn 
52 still higher ~o ·er and greater frequenc y 
covel'a3e . In January 1944 it \:as agreed that C9 
1.k II set be chang .... d .:t.n name to .fireless Set , Canad.:_an, 
ro . 52 (3.51) . 

!iz:~l-~~-~~tJ_ Canadian, lio ~52 

102 . The C- 52 , develoyill[; :rom the ::o . 9 Set 
proved to be very :_Jo_-iular in all q_uarte:rs although it 
nas noted that \lhile perroraance on uediu.'lil ::;>o·.Jer Yias 
good there uas a tendencj' to overheat on high power . 
This set '1d.S .?articularly valuable in airborne roles 
and for conLJand vehicle ·;orl:..:.n~ . The u . ~~ . alone suent 
over 14 r.lillion dollars JUrche5in~ thess sets (352) . 

103 . .s · 1i th the J:;o . 9 set , the C- 19 ·;as a 
redesign of a ~ritish model (to accoLodata ~~~acian 
uanulacturin3 processes) . The i..k II ol t his wake 
replaced the \l/S o . 11 in the Valentine Tan:;:s and 
\las standard equipuon't in the .daJ.m , and sa\; service 
in the :·or'th .Srican canpaign . '..L'he C- 19 ld ~s were 
desiGJ1ed to b~ interc~angeable ith 3ri~ish designs 
lor g_neral overse~s use . ~n October 194] tLe 
. ustralian Ar zy , re_:iorting on the conditiors of 
service .lJa.terial under tro:_Jical conditions in Cew Gui'1ea , 
re.:iarl.:ed that : ••• Canadia:.1 lo . lS' Sets ilhich ·.iere 
ins)ected ap)eared ~o ui thste.nd dafl_:> -;roJical CJ!ld itions 
better t· a.'11 other sets . 1 2 Cdn .:.'Lld. 3d= re)orted , 
respecting i/S Cdn Fo . 19 . ~{ I.LL r . • • Sets .::;i ve e::c ellent 
service under seve:i.e o:;>a1"ating conditi ons . ·1 (353 ). 

_)_r_el~~-s_et , Cana_dJ~"!..z._.::_o_._..£2. 

104-. In desic;ning e. \:ireless set f or 
oneration in the tro Jics a :1u.iabcr of' factors which 
adversely a.L""fected radio COlllJ.Unication in the jUI!~le 
hac to be considered : heavy rainfall , hi';h htc.idity, 
hijl te _€.ature , tall and dense ve5e~ation , ru::ed 
to_o~ra).y and intens~ electrical stor.1s . _s a restlt 
a durable t.ireless set giving better all- round 
perfor~nce and .·hich · ·oulc1 also be s11aller i!l s ize 
had to~ e designed and raa .. ufactured (354 ), 

105 . !111e .ireless Set , Canadian, l~o . 29 
ca.de into baing as a re2lace~ent :or the .irele~~ Set 
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o . 19 . ~ or ur .1 or 10, 000 equi_ ien ts ,, s _lac eel in 
Canada on U . •. account ar. ."Oduction .. as to co.Renee 
in July 1945 . i'ho •'29 det•• , b si-es bein: si:upler to 
o;erate than the 1/3 i:o . lS' J \;as 1-Ghte , had t· :ice 
the range , and \lad esigned ror oparation in any 
theatre of war , fro the .retie to the l1ro ... #ic s . 
t.L ge.1. tly re _uirec. '·"'I the U. .... . .L'or general use in the 
:ar ~ast , JrOdUction COU..6 Ced _n ue?teober 1945 (355 ). 

106 . l1he "ritish re_uvsted a des:-;n ten tir.1es 
t: e _ o 1or 0.1.. 1/S l; but to the sa1e S_:')ace linitations . 
This called J.0 0".t uinia tu ... e techni _ue hence there was 
0. lon eriod (32 .onths) OJ. c1evelo :l!lent . rhe 29 
Set \,as- c.do:;>ted, by the :ar OfJ.ice ln October 1944 
as the staneard set :or ta.nks and •. : .vs . in the 
\~ar ac;ainst Japan . .there .ere !1any L,provei.ents in t he 
.l/ S 29 , _nclt.f ing inc raased ro.n ~·e , ado.i tion.J.l rrequency 
charu: els , eli .ination o_ nettin"" )l'ocedure .:.nd wea·0her 
,f)roo.:' construction - to nention but a fe\'I . ~he.: , i n 
.UQ.lSt 194.5 , iL1ediately u_on cessation 0:2 l1osti l iti e s , 
the re!uire Qnt no lon~er e~isted . The British order 
:or 10, 000 sets ·as cancelled and a ne·; ordeI' 
subse~uently )laced ior 200 (356 ). 

!)ther _{_ireles~ 3e_t_!:! 

107 . A nU1lber o.l other · ;ireless sets '\:ere 
developed for s~eci~lized work such as t he ·158: and 

188' Sets :.:'or infa~tr· use . .Che .l/ S i-o . ~8SJ Has 
designed ior r~ei o -tels)hone co1!Llunication ~J to one
s.nd- a -half tllcs betwesn i11 ... antry co!apan!.as' )latoons 
and for troops sup_orting _.r.. cured ~i~~tins Vehicles , 
etc . In soii1e instmc es the need :for a Jal"ticula r 
wireless set isa~Jeared _sfore it coul~ be oroue.ht 
into Jroduc tion and often a:tter the e:: Je!1di tur e. of 
uany thousands of dollars i11 )relinin:il-y iio:.·}~ (357) . 

JYn~ etic Insulant - ---------
108. _:.nother il'J"::>OZ'tant~ ..L'e3.ture of cevelo·:>-
nental ork in co.t...i.!_unicati.o .. s concerned a 5ynthetic 
substitute lor the rubber insulation 0:1 c ables . Luch 
desisn ~s involved in the sea~ch ror rubber icsulant 
by lnclustrr , r . _L c . , '3.na. at all test estaolishnents 
in coordina ci on with t:ie :Je)art~ent or I~a tional 
Defence (358 ). 

109 . .hen the sources of natural rubber ,··ere 
ct•t ofl nu.r.:.erous investigations were carried on by 
the .. -ational Research I.a.bar--.. ·or:' iI! S"'lect:..ng and 
t~sting 3 "nthetic Coi1pounCl.s to re..JL ce ~he natural 
:;>roducts used in insulatin.g anc sheat~ ng ca~les . 

!1j1e J.ir t investigacion \''3.S in conn~ct.Lon \ii th the 
;irin.::; o: ta.111,:s anf. vehicles for the .. r y and this was 
carried out .Lor ch . ..r 1y .. ~n .i..l"'eeri:ie DGSi6'1 Braner. 
(.'1. , ...; , J , a . ) , !>ePJ.r'tr ent of: u11i.:ions and ...:U))ly . The.re 
follo\ied e:~tensi ve .Lield tests. The nost ideJy 
tested synthetic co.o)ound at the tLne \!as a pl asticized 
,?Ol ·vinyl chloride (_ . l . C . ) 1:no m various l y as ::oroseal, 
i'lauinol an~. Vinyl i. ce (3 59) . 
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110 . .ro , ost Cana .ian c blr: ,-10.nui"ac turers 
t.is pro uct s n · _ d .uch o~ the test~ns in the 
.1."irst .1.9 i.onths s to satis.1.y .1.r.., authoriti.. ... s that 
the finis d • roC:uc t • / s sound both :i;>hysic..illy and 
alee t~ ic 11: . ...D.ny heat shock tes vs wel'e I.!ade to 
ascert .... in that no streS9dS \;ere • resent .1hlch night 
result in subse.uent s_littinz ~n~ ailure in servic e . 

_ ecial t sts \:ere later carri d out ii t~ _articular 
at~ention devoted to lo\· te-10erature uer-or .. ance 
lea in to t.10 devwlo .ent of neu and· better ':Jl 1.stics . 
Under lo\/ te. _;>eraturo- ( - 40°) it ·;as £ound that the 
co er strand in a cabl ·.ould fail b3fore the Jlastio 
insulants ('60) . -

111 . Co .tin\· ea tests cle .. .onstrated th~t if 
GOO )hysical Jroperties at lo: te1.:peratures were 
re uired they could be obtained using s;_Jecial 
plasticizers but b.,· so Jo ... ng sacrificing the tesirable 
electric 1 >i"'O:>erties . It ·.:as necessar to co:..._)ro1t.ise 
(361) . ... -

112 . L3.ter when Bune. -8 ty]e syn th:: tic rubber 
beca e avail..ible the e;_11hasis v;as shiftec:~ from P.-;- .c . 
co JOWl 's to this G:.1- S ~18. ter ial and in g<::nera l the 
\iork in the Laboratory ·J.s shifted frora . l"'!d;f to : aVj 
sponsorship (362) . 

113 . · ihen G.a-s was fins.lly given pr el' er enc e 
over the P . V. C. Co .. 1;>ounds it was necessary to deterr.line 
\;he th er the GR- S produced in Canada (?oly.u.er Jor )G , 
Sarnia) ,,as sui ta le and \:hich Fan !Sac turer could 
produce th2 bes~ cou]ound in the l'or~ o: ~inished 
cable (36') . 

114 . 3y conparison t~!.e: Ss.rnia )rol'u.ct \;.::. s 
found to be unsatis.ractory sine e it :1s 1 general 
_mr)ose ;>reduct bu:.lt arounu the needs o.L the Gire 
i?.dustry . .lurther investigatic:i o: -G~1a .Jroiact was 
not carried on after the cessab.on or ~10stiiities (364 ) • 

115 . Radar* \las one o.: the 1nir:-.cles·1 of 
iorld 1ar II :or i G uncJ.oubtedl~- contributed i.uch 
toward bea tine the ene1 y , _articularly Ger . .:an~r . By 
1939 British radiolocatlon devices haC. been develo·)ed 
to a CL'eater e~:tent than those of che other Great -
Pm;ers and Britain Has thus ready "to ~eet the invaC.er 
i·ith a ne,; device (365) . 

*!'he Bri t5 sh nar_e given to this r_cthod of 
detection ras ·1radiolocation 1 and ".tL D . .J' . r (radio 
direction-1inding) . The U .s . :-avy coin~d the ;ord 
•radar 1 as an abbreviation of •' radio detection and 

ranc;ing ·1 • This terw. ·.;as ta!rnn over b·r the U. S . Ar!Jy 
and subse_uently ado)ted ~Y the JXitish S:rvices . 
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116 . ....Lp, · stated , Jadar co.J.sist o; a 
tr s itte1· and rec iver loct1ted at the sai e ;>lace 
o t , · :i th a co. non antenna . rhe tra s_1i tter sends 
out energy in !)Ulses . Between ...,.ulses the receiver 

s o .J.nc and the si.:,nals t receives are echoes of 
the .o .erl'ul trans ... itted _J\'lse _roi .. ne.:.rby ob ·ects . 
.1. e ela s ..... tLJo bet\;een the tr.ms ..ission of the "1Ulse 
nd t.e rece 1.iion of its echo neasures the istance 

0.1 .. t.1e ob ect ,ivin the ec.i o fror.l. the _)lace !lere 
the radar set is locato . rhe Cirection ol the object 
is ound by _>rovi ·in tLe radar set ;it a · irec tional 
antenna \Jhich se 1ds Ol t the ulses .:..n a na.rro\i bea.1. , 
11 .. e a searc .. light (366) . 

11? . ~arly n the .ar it Has dis~overed 
that .1ore tr_inec o :Jer:t.tors ana e ... ui ry.1ent wonlCi. be 
necessarr than could be 1roC:.uced oy \;artil:.:e Britain. 
The ar 0;_1ce the~efore re.uested that Canaeian 

ersonnel be loa~a- as ~ire Control Ouerators and that 
tue _.1ro uction of -:un lay.:.ng e_ui::ment (G. J ... .3ets) 
be underta~cn in C::u ada (36?) . 

G.).._._J··';__I_I_I __ c_ Set 

ll8 . In t!le autu..:r. of 1940 the : inistry of 
..1U_J_ l·· re :Luested the 1~ational ... -?esearch Council in 
Ct ta a to de·relop G. L . ::ciui)l .. ent . :orlc was be.:,•~ and 
good _ zoeress _..a .e . In about ten :_ont~1s ti .... e Canada 
,~·as about read}' to ...,o into ):'oduction , ·co the a_aze11ent 
o boch the Li ...... . and the U. ::i . In October 1~41 a 
Canadicm G. L . ..... ~ III 3et \/as s~ Oi tly to be available 
.l.Or st.i l ent to the 'G . 1:. J'. ter Jlore e::.JeriL .. ental 
. orl: , ..tour rurtuer sets ,;e_e _rodnced, o~e o.' '.:hich 
·.as soltl to the -c . s . ~ . (368} . 

ll~ . rrhe G. L . . J: III Set con:isted o:L an 
. . ccurate _osition ~ .. _nder (.!Lr • . l .} ancl a Zone ?osition 
Inaicator (~ . P . I) . Trials ot the~ . ? . ~ . and z . r . I . 
co L...:enceC. n Jan~ary 1,,.42 in Surrey , :!n::;land but 
unsatis..L.actory r1eat1er caused the trials to be 
)l'Olonged t~ntil June . :.Phe s11ccessful t~.:..als of' the 
Canadian pro to vY )a -.·,·ere en chusiastically noted by the 
British e:=: Jerts . It a· .eared that Canada cou.ld vroduc e 
the '! . L. ,:;ets before Britain and an order i'ias :Jlac ed 
for 200 G. L . . 1~ III C equi:!- ents to aug:~ent those 
being received fro . .i .:...ritish _ _,roC.uct.:.on (36$'). 

120. During Nove 1ber 1942 the · 1ar Off ice 
acce)ted the L. i. <"'.'et -:o~ 'early warning· e _ _.,:.i,oy_1ent 
by L.:\. .... . RegiLlents in ·jre.Lerance to the ~ . P . I . Seti 
since the forner could be car.'.l. ... ied in a 1.5 cwt trucl: 
\/hereas the latter '.T.'et_uired tl.e services of a 4 ton 
lorry a11d a 6 ton trailer. 1he jrov_..sion of Gan"" an 
Z. ? . I . Sets _or Canadian L .. i.. • •• • re3iLlents uas cancelled 
~nd or ers · ere l)laced clurinc .lebrl:.ar·:1 194;> fo.c t\:o 

• • sGts per regi .... nt al thou~ deli very 1:oulU. be 
slo\: ( 370) . 

121 . In the British vie~· there ·;ere sound 
reasons :hy the Ganadian G. L. . .... rl~ III vets should aot 
b~ used in a 1obile role . There ua.s a shortaee o'.L 
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• ..o 1.i'ication an s 1are )arts anci there was a lac.: of 
pro)e io.ent1fication e·ui:_J ent . ;)u1in:; 1943 , houever , 
sui ta ";le !..:en ti...:'ice. t1on 0£ fri nd or foe e _ui;.1ent 
(I . . 1 • ) Has o.evelo")ed at ... he _ ational tesearch 
Council and Jlac d - nder tri~ls . uiother obstacle 
to ado;tinw t~e Can°e1111 r . L. ~et. o that certain 
defects \/ere encountered in the J. irst "-oG.els cue to 
subst ndard :~anu!acture . In addition t:.c ianufacturer , 
.rtese rch ..;ntor)rises !JJ itoe, as unaiJle to L1eet 
_>rofuction sc!le .. ules due to s o.a. ta3e~ o:.. tools anc. 
sl .. illed .orl:. en . British ~~ u.i."actui in .... cau~t UlJ 
\11th Canadian and it \.O ulf o G have "ileen ;os si ble to 
.laintain t\:o dif.L'erent e ui 9nts :.i.'or the sar. e 
.JUr,;.Jose . lastly the Canadian e _ui::> 1ent was too 
bull:y and cu..berso.. e , necessit:itin3 as it cl.id a 
three-ton lc:.ry, a l'our-ton tractor dra\:ing a ten-ton 
Ki.,., trailer nnd a si::-ton '..J . ... . I . or eaJ.'ly \:arning 
trailer (371) . 

122 , fhese .i..actors pror1~pted the ·,;ar Of lice 
to inforu C .L. r . r: • .rn July 1943 that their lJOlicy · ;ould 
bo not to issue G. L. J~ III C bets to un~ts o; the 
J!°"ield ]orce but Canadian sets could oe used on .... . D. G. B. 
(372) . 

123 . During 1944 an increasiilci number of 
Canadian G. L. :Jets ca._e to be used on .... . D. G. B. sites 
an· the closest liaison \:a.s Ll8.inta1ned by tecl"-"lico.l 
person."lel o; both the Canadian .. r~~Y ancl i:ational 
• ese.;.rch Oo~cil \,i. th A . O • • • G. and • . • D.R.D . 2 . o ..... the 
.inistry of .;,..l.J_ ly and Jlti-. . ircra:t CoR?...9.nd to i.:a.l~e 

ii.urove i.ents in this set's ~.J )lOll'1_j_ent . A ntUJber of - . ~ 

sets uere shi))ed also to _,r !.Ilce and Russia . A large 
nUrJber had been ~etained in Canada for Jur)oses of 
coast defence and internal secl'!.rity ··:hilst other .had 
been • .JSde available to .Lustralia :Lor ea)loy .. r::nt in the 
South-'lest - acific (37)) . 

124 . : eantil.!e the e as th.3 roble __ of 
training )ersonnel . In : ova.bar 1940 the 1iar O:L1'ice 
requested C .1 . .. • . ! · for e. loan o: ::lerson..:.!el .. .'or a si:::-
:onth :Jeriod to be train..,t;. ~"id used as o·Jel"J.t.ors fire 
controi . Even .1.10re ur.;ent \l.!S the need i"or trained 
naintenance :_:)ersonnel. Gene1'al : c~laugliton concurred 
in the re_uest anr training was begun unde~ British 
aus,_ces . Jor the uost _JB.rt , techniciaBs a."ld o)erators 
trained in Ca.'Tlada uere eh_>loyed i!l . anning radar 
e~uip:rnnt on Coasto.l defence anc'!. - ·i th all a:iti-airc raft 
batteriEs in Canada . Oversea.s , Canadians Here Jic::ed 
for trainin:; as :'irQ control O_Jerdtors at British 
schools . .s O)erators COLlJleted their courses they 
Here attached to rltish un~ts in . ) . G. B. and further 
candidates \:ere sent to .uritish anti -aircral't schools. 
(374) . 

125 . under General 1 ci:aughton's direction, 
pla..."ls \;ere . .ac.e to organize a Canadian raclio location 
unit . Personnel ·~10 had bevn attac.t.ed to British units 
\Jere recalled to ~orm a nucleus and in . .arch 1542 , 
231 reinforce_ents arrived _ron Canada (375) . 
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126 . B·r the encl OJ. sw-.;raer 1942 ho . 1 
Can ian a lo location Cnit w:.s concentrated at 
Colcbes ter . ii th the arri v a.l of the pre - i:>roduc ti on 
~10dels of t!1e G. L. ..k III C .,)et it \lc.S )ossi ble to 
intonsi.y train ng o~ both 6aintenance personnel and 
o era tors, fire control . The tr .... 1nin: o.t Canadian 
'Oersonnel uas noH \Jell in hanC. ~ It was the loan ol' a 
oonsidera"Jle Illli Jer of them to the British Hh ich 
enabled theu to place ri.any sets in operation . fhe 
enl'. of 1942 found !)ersonnc 1 o ~ :~o . l C • .:1 . L . U. serving 
with I>ri tish batteries on the :,outh Coast . 'i1hese 
ulL~-sites ~ere visite~ :eriodica lly by Canadian 
0.1. .. "icers . -~ ec-~ion ·was reac:1ed .:.n .rebruary 1943 
to di s band t 11is wilt in or ·er t o nalce the CanaC'ian 
radar ort;anization confor11 to that ol' the 3 ri tish - r1zy 
an"' to eli.1inate one oz t hG er:t 1·a co.lls on the ·'Ban 
po\:er cei ling·' (376). 

The wo r~c of ·10uarational ;:{esearch: is 
to observe , to study a~d to c a lculate on 
\;hat 3oes on duri:ig training ant. in oyarations 
•.• (3/7) . 

12? . The ten~ ·10) ... rational :esearch ·' was 
first used in the e&rl.;t days of the '.ia r by Coastal 
Co ., .and 1 .i.loyal . • i r .Jore e . In the Arr1y , the ten.1 uas 
i'irst a'"J )lied to the .iathenatical treat:1ent of the 
lli..;loyrilent of radar e.na. ot:...er neu e~uip:ilent in air 
Ciefsnc e . It Has l'ound nae essary to iac lu{ .. e in t~1e 
sco'l')e of 10nerational i\esearch ·i such assoclated Batters 
as the trainin~ o~ 9ersonnel an( the desi;n ot 
equi -ment . In other ;'ields t he :ra·)id develo":.ment 
of new wea•JOilS and enui Jl.ent created. :10\! vroblt.:..lS 
of ,o.lBJli)ul ation am: c)_' trainiE: . 'i'he s olution to 
t.~ese and other ·Jroblc..IB ca lled .(or a conbi nation o"l' 
the researc:-i net.hods o.t the _:>hysicc?. l and biological 
sciences to~ether·;it~ the a;_lication o~ considerable 
service 9i:;_:>erienc e . : anv· of '!;he ,?:-oole1JS \:ere beyond 
the scope of existi:1e develo~y:ent and research 
establ.:..shnents , and a number of variously- ne iec. 
researcL boc~ies , inclucdn the ".: r_~r O)er a tional 
~esearch Grou.,;;> , 1 wera created :.:'ro:i tiLe to tL .. ie in 
Great ~rit~in to ::eal ,_,ith t1.e~ (378 ) . 

128 . .El~)erience o: the Br : ti sh .tr.my sho~:ed 
the necessit y o; ciI1 organized oody on ir.vestigators , 
e _uipi)ed and able to furnish the G0ne1 .1 Star: ui th 
an open - i_ndec1 asse: .. :ment of t he va lue of eq_ui _x:ents , 
'roe edui·es ant&. training nethods , .:.n so l'ar as such un 
assess:.ient could be based on sc.entific investigation. 
British operational research s~ctions were i'or.L.ed in 
1943 tor .. r . :':f Grou,;s i.J t: ... e £i 3ld . Dou.at e:;;:l steC. e. s 
to t'·e ;ot ntial V.:ilue O.L, these sections and as to 
their orGan_zation anfl .LUnction. Soi.- considered that; 
the unit s 1ould operate as a c.letach.ne ... i; .1.rod the : .. r .. _y 
O)erational :rtesearcll Grou) , ( ... . O. ~ . G. ) , returning \1~1en 
its study \:as co.1pletecl . J:'he systcr.i actt:ally ado::>ted 
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b~~ the B.1.iti ... h :nr:1 was to )lo.co the operational 
research section con9lete1 .. · at tho disposal of the 
for • .10.tion corl.i.'":llnder as _art 0..1.., his staff \Oll-:in:; ;or 
hir on probler.is arising ,,i. thin his co .... anC:, and 
re)ortin<oJ to hiu only . This section was alloued to 
exchange liaison letters .irect vith the Supervisor 
Oper~tional rlesearch GrouJ (~ . o . ~ . G . ) on Jurely 
soienti.1. ic IJatters . Under the 3ri ti sh systen several: 
_rectorates uere res_onsible for arny operational 

research . In practice the British dre·., no clear lines 
bet\1eon the 1"unc tions of related c!irsctorat6s but , 
in ger. eral , there .•e.1. e tLree rouJings of o:_Jera tional 
research activity : 

(a) peri'oriJB.nce o.i.' ,·:eaJons and eq_ui ... ment 
in o;eration , 

(b) beha v lour ol faCn usi!l..g equi:ment , 

(c) tac tic al e • . _..loywEmt in con· unction 
.1t·1 D •• • £ . and D.11 • • 0 . 

hese tasl~s \/e.1.e su_Jervis~d res actively b:r the DeJuty 
Director or ..>Cience re;_)orting to the Scienti:i."'ic _.dviser 
to the Ar~· Jouncil , (S . A . .. • c . ) ; t:1e Director of 
... iesearch rGJ0Itin5 to the :iJe]uty Chief o-: General 
Stai: (D . 0 . G. ~ . ) , and tte Director ol Biological 
-~esearch r ,Jortin._, to the :lirecto::!" GenerJ.l of __ r ..... y 
.. edical Services , (D. G. JJ . . ... . '3 . ) (379) . 

129 . The e::)erience o:. the 3ritish shOi:ed 
the necessity :or org~ni =ec o)er~tio~~l ra:~arch . 
Hence, in 1943 , at the inntance o: the Di1ector o~ 
Staf.1. Duties ( ~fea;ons) at i~ . ::J .E . --:, . , Dr . D. C. :Jose of 
the I ational :tesearch Cm~ncil anrl Lt- 0ol c. '3andfo:·d 
were sent to .:ngla!1d to e::ar!ine the O]el"at,ional 
.. esearch and siuilar sys-~6!.s in tha Dri tish Servic r- , 
and to reco._.end \;hat organiz;:ition shot~ld be set u-, 
for Operational Research in Canada (380) . 

1.30 . In . • U{;,USt 1$''"') , having investigats · "Ghe 
Dri iiish syste:_, Ros e and s ... :i:,.rr. con:i'e1 red •,;i th Lt-Gen 
... . G. L. 1.c:.auchton concerning o_::erational resea.1."'ch , a 
subject ·:hi ch alre .. ,;l.y had been unc1 sr J.C ti ve cons.i.0.era ti on 
for so .e tL_e b:r the Canadian . ri-;y Ov:.rseas . It ,.,-as 
agreed that any operational resear--.;'- ..;ection in the 
C .• . 0 . should be a British seccion althou:,h Canadian 
Jersonnel should be included in the grou~ . G3neral 
: c1·au:;hti::>n felt that the organization of at-i o!Jerational 
rese rch grou_ 1!1 Ccmada -..;ould be very valuaole for 
the analysis oi. _pr.j~sical .i'unctions ia res_ ec c o.r 
e ui x.i::it . Lt-Col Sanfora stated that t:1e chairoan 
of -:rl . C ., ::Jean: ac:.enzie , agre.Gd ·;ich t :!e establishnent 
of an O}era ~ional r esearch £,rou::i es_;ecially s.i.n:e it 
....J.ght better survive nost -Har re:trenc1'-1...ent in the 
. ·ill te1:,· C:e;r .... lo_., ... cnt f ic ld . Sue;_ ai1 orgfu"lization 
·1ould be engaged in _>sycholosical as ·.tell as :;>hysical 
researc~ . ose and Gani'ord O_J_:osed any direct; 
connection between the section \"t°l. th the ...:'irst Canad ian 
\rl y and any ar • .zy research organization in Canada . 
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·.ej sussestol th ..... " .i.he i't· .. .n.: ti on or the re search 
organ zation in Ca.,ada shou1· be : 1to advlse the 
C. G.S . L .. any .. 18.ttcr, susc _:>tible o:l scientific 
stuG.y, on • lch h.:3 re:_t..1es..,s ac!vice . 1 It Has notccl. 
th"'"t becJ.· .. se e::istinc .. ~li va y r~search establis ... s~ ts 
w re \/O~ :in ... 1:o tL 1e anc.. cone el'. nGd '·i tu actual su __ ly 
an 11 ou· c tion )robl~ .. s there ;as a nead i.'or an 
organ ... z d bCN. , .. of investi "'; ~ t rs e .ui •. )ed to W1a.ert.-!~e 
scienti;ic stu,y ol value o e ui_. ents , Jrocedures , 
train1ll{, ... 1ethods and .i.u.rnish C . G • ..> . \ii th co.i_>letely 
o,an-• .:inf ed o.ssess ... ent a.nu. (if re _uired} reco _ienda ti on. 
In drafti113 the ten s of reterence and details of 
organization or Canada the .1ain facto ... s consi(;.ered 
\;ere: 

(a) The prior eA:iste11ce in Canada , as in 
Great Britain, O- a ~udber o: develo_.nent 
and research bodies not cover_ng the 
\'Jhole Zield oi' necessar~- research . 

(b) :.i.h6 o:)erational J.'osearch sys ts .. _ ~us t 
fit in and cooperate i th these e::isting 
ostablishllents anC. •. ust rill the need 
that the:r do not J. ... 111 . 

( c ) l'he J iany Ci.i.!.'f erenc es bet~·:eei;, conditions 
in Clliiada and those in Grea~ ~rita~n 
~tl1ich tended to create in Canad~ a set 
OJ. proble s very clil:2 ai'e.!.1t :fro._ those 
)resented in Great Britain. (381 ) 

131. I'he :rtose-Sanfo:-d re:tor t reco ..ilended 
that the Canddian operational reseo..rch syste_ · should 
he cohl_ilrised o: the follo· i·i:; : 

(a) 

(b) 

The Scienti~ic hdviser to the C~ie: of 
~~1:-~r}lJ.:§}i:·r-- ---- ··--- -- ------------

l'he S . Ft. . /J . G.1J ., .Jrei'erably a 
civilian , had to be i~ good st~nding as 
a re search scion tis c ;i th an en tree to 
the heads or civilian research bodies . 
A soldiar \muld ~end at .. ..:; i i~s to allow 
service t1--aditio!1s and senio1it,/ to 
afl'ect the ad.vice ~le .ir_h·G :;i·re to 
senior ar1uy of ..t.i.c ers . i'his a· ·o.i.ntee 
was required to direct the research 
work of the Car.1.adian .~:.·my OpGrational 
.. {esearch Grou_l (C . ..... . 0 . R. G. } • Dr . ~ose , 

the first holder of th.s o;~ice , 

vacated the Jost in ~9ril 1945 anQ it 
ra...ained vaca11t untl 1 a.Lt er tlrn end of 
the Yrar . 

A ueuber of the C .... 0 •. -? . G. '\,'as 
re .. ulred to be a .:ell -ot~al.d'ied research 
.. uaJl with conside.J.able ser?ice e;::::;>erience . 
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Because O- the -ii'.i.'ic ult,, in finC.in 
Sl,ch lJ.en it ,,as decicleo to insist only 
on the researc:1 .ua11:1cation - research 
e~'Jerience in a ~articular .L'ield uas 
not re~uired . ihere S)ecialist 
knouledge \las re uired one £Cll1 had to 
hel) another . 

Orici nally overloo!cec , a technic
ians' lool 1as set U) in the suring or 
1945 . -.ersoru1wl o~ t:is grou)- served 
.minly in conn cc tion •·i tb r-ecordin
anC: )rocessinu o; data on ... etoorolo :Y 
\ior'c . 

.r:1e Directorate of O"Jerational l ascaroh ------- - ... ---- .. --- -- ---- - .. -- ---·-----
This c"irectoratc \;as , i'irstl~r , t o 

proviCe the liaisor- ar.d the service 
!mo·;ledse a..'lf.. e~:)erience ns.csssary to 
di rec tin~ .. the research ·;ori>. alons the 
lines ~ost Jro:itable to the ar.~ ; and 
secondly , to relieve ti1e .3 •.• • /C . G.S . and 
C. -H O. 1.G . o.L' as much detail as :)ossible • 
. iithin t:1e :'.:>i:rectorate the functional 
or~anization Jrovided sections for : 

(i) routine and ad.anistration , and 

(ii) technical liaison 

·i'he tasks in t:1e latter sec tion t'.1lcluced 
l iaison ·1i th the C-eneral Sta.tf tecl:i...i ical 
directorates , train.in~ ce~tres , units , 
o~erational research in otb.er services , 
l:brary , &nl collection and control o~ 
Jroeress re1orts . (382). 

132 . i'he .:tro;osed l esearch org.lniza·i:iion was 
designed to assist exis tine; establish :ients by :- .a ting 
available the results of scientilic inv3stigation on 
the a.J)lica .. ion o.l t .ei ~ \:lorl: ~o e.c tu_l _Jro ble_~s of 
operations ane. training . J.oss ancl ~an..:'o!d believed 
that there uas a use..?ul ..J.'u.action to be )error.Lied in 
advisin~ the General ~talf on coordinl~lon o~ all 
research '.iorl' in the S . .JY anCI. in org3.illzi11:, inter
change of in:J:'or .. ation . Inclut.ed in 01)era ·i:iional 
research 'ras operational analys:s ; th.a~ is nu..erical 
stulies .Llade on the bat~lefie ld o~ such sub~ects as 
the _·illing ]OWer aud t!le effect of various· Ga_Jons , 
the recordin:;. o:.. da:ia._.e done by barrages and bo.L.bings , 
ru.d the protection a:L'i'orded to nen by their e ..... ui!)...!ent 
and t~ eir shelters (383) . 

13;J. In the earlier stages o; develo_) ... .:nt 
of the syste.Ll , investi.:;ators \Jent to \ior: in suitably 
constituted sections at Ottay:a, using the resources 
of the .ational .. esearc·. Oouncil , and at training 
establislu.!ent where there were suitable f __ cili ties . 
It was reco.i...ILlended that l'or t he tL,e being the )revision 
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o~ resoa~ch sections for O)~rational lorl.la.tions 
(other than the 'irst CanJ.dian _J>,iy ) be del'er.1.ed . .s 
r r as o >erational research 1•1 th the ca_1adian .. rny 
in the ield uas concerned it uas su:;gested that the 
research section ;or _irst Canadian .r ~be organized 
on British lines , bearinc the sauE relation to t he 
arrzy co .ender an( to the head of the o. J;L G. as did 
the sections ii th other :Lor.tJa tions in the 21st .trr.:y 
Group . This section ~1as to be Jlanned by either 
British or Canadian mill ca.Ly )Grsonnel. ~lso , it \tas 
considered inadvisable to ..,stablish any c..irect channel 
o lnter-001 .mnlcdtion or control between the sec ti on 
and the organization in Canada {~84) . 

l..;>4 . •• ter .L'urther consideration the 
Jl'Oposals :ere a,Jroved by the ~hief of General Staff 
and the : inis tar of I aviona l ...Jefence . Initially the 
.esearch Grou} 1as to be organized 11 sections stationed 

as re uired in Canada . It ·'.las antici"Jated that 
research Sectiom;or fi:;ld O)GratiOilS.!Jight be i'orned 
as re uired -.ior attach:.lent to fornatlon head;_uarters 
in ti1e i'ield . In October 15'45 the C. G . .3 . wrote : art 
is not practlcabl~ to organize the severel )arts of 
the o Jerat ional research syste·. iiilIJediately at their 
full eventual stren~ th . i1he systeu -~ust be ... allowed 
to ;:row as research ?l'Oble. ·s arise and as . .. • :_:>ersonnel 
becor.!e available ..• it is .:>ro0osed that the sc.:.entific 
.d~iser and the Director OL.0Jerational Aesearch be 
SJJOinted as early as possible o.n~ Jroceed \:it~ the 
orGanization o"' the syst01: . . • intei"iL. establislu::ents 
sh l not be filled iLUJedia tely but only as the sys teLl 
pro:ressively undertakes its res~onsibilities . : (3 85 ). 

135 . The org.3...L~ization of Canad_an oyer~tional 
research uas author izecl in :.ove. lber 19~-3 . -·~ interh.. 
war establish.ient for the Direc-corate OJ ... C·Jerational 
.~esearch remined in :i:'orce until 16 ~ ay 44~ •:i.1en a 
revisGd ::: . ! . = . ·~.;as a nroved . Col ~ . '11 . li l s on ·.1as 
aupointed director in-~ece~ber 1543 . rhe 1ositions 
of S.A. /C . G.0 , and of De)uty 3 . . . a l so \rere established 
by order - in-council in Dece:lber . rhe war establish!.1ant 
.:'or c •.•. o . a . G. uas a~J)roved in_ arch 1$44 e:Li'ective 
1 1 ov 43 . i1he staffs of the .iJiractorate an0. of 
c ..... o.R.G. were .:;radually increased and on 1.5 .. \.J r 44 
consisted o"' 16 scientists . r:owever t.he "'t~estion of 
a Canadian Operat1onal .desearch _,ield 3ectioJ.1 was still 
not settled , for on 17 ~eb 45 S.A . /C . G. S . ~ote to 
D. C. G.3 . (C) proposing the for~ation of such a ~ection 
(386) . 

136. .'Ji iLil:;Jortant feature of Canadian 
Operational Research \was the necessity of carrying 
out liaison. It ,,as essential that there be an 
ehchange of infon.ia ti on \J ith related civil and 
lili tary research boc1ies in the United -~ngdon , the 

United 3tates , _ustralia , India , and , of course i;ith 
donestic Canaa-'-.;.~ grou)s . Ini 'Gial liaison viith the 
U. K. was established by s .. /c . G. S . (D:z."' . ~ose ) and 
Lt- Col Sanford . Liaison -;ras :urther develOi)ed in 
lay 1944 \then Professor Ellis , S . A. A. c . BrlgaQier 
1:ennedy D.D . Sc ., and Dr :·aba1·ro of _ •. o: :;.1 ,G. visited 
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Canada and the U. S .A. ?rojec ts were discussed \thich 
could be best investigated in Canada because 0£ 
cli iatic cond_tions . So 1e of the _)rojects undertal(en 
as e result \;ere large scale sLlol~e trials , cold ueather 
troop trials end v.:s1b1lity clevelo_;c1ent . Liaison uas 
reveloped , too , Vii.th Oyerational aesearch ~ections in 
Australia, India and various establish.r1ents in the 
U. ... . . In Canada close contact ,.as i;aintained with 
..iany groups , both civilian and o verlli.len tal in nature 
- P.J .C., K.D.H. ~ · directorates , universities , training 
oenvres , etc (387). 

13? . The relationshi) of operational rese~rch 
to various )Ortions or the ar.:iy is ol interest . 
s . . /C . G. ~ . . ;as authorized to re)o~t direct to the 
C . G . ~ . if necessary and had the power to decide upon 
the suitability o; Jrojects fo~ investigation. ~~isting 

develoQ .. ,snt and research ~aies \•ere at first critical 
of the·o~erational research ~ro1osals , es~ecially 
since the .or'- uigh.t have 'Jeon handled by other 
directorates . l any :_Jrojects fell to O)erational 

esearch because Operational ~esearch had s~itable 
investigators 11ho were !'eady to '..'nderta!~e t::e .:....:ain 
res ... )onsi bi li tios .1.'or the \ ,ork in collabora ·i- ion \Ji th 
other directorates . Once the need .for thi...:> _articular 
t~? ;e of research was established coo::;iera tion \·as 
forthconing (588) . 

138. l1he C . .n. . O • • ~ . G . for ... ed detachilents at the 
n:1oured and Si@lal Cor)s training centres . These 

detach!.ients were for~ ed to co_)e v1ith certain training 
problers and in this res)ect the systeL proved its 
uorth . ~t first the net~.ods used were J....et with SO! e 
sus,,:'.)icions by instrLctors , reluctant to trv a ne".! 
ap) roach to their )robl ens . Such u::i.s the contribution 
of the OJerational research detachr:l.ents that the staffs 
of both centres vra.ntec1 detaclm.ents 'Jer .. JB.nently 
attached to their establishr1gnts {3o9 ) • 

139 . Canadi~n Operation~l Research began 
late in orld :ar II ence an account of Janadian 
wartioe achieveL~nts in this field covers only a 
relatively brief' period of tine . By u5-ust 1945 
operational research was uell under ·way and the r..ain 
job reruainirl3 .as to ensu1·e that resedrch \las 
adequate l y )rovided for in the arr..v.y in the :futur e 
( 390) . 

140. __ conplete investigatio:.i o.1 the 
develo~1ent ol Canadian 09erational ~esearch is no~ 
:>racticable in tills narrative . :-owever a br-.!.ef account 
will inc.1.t ca te the ty:_Je o.l research r:hich ·.;as involved . 

141. In Dec-r!ber 1544 the C . ~ . J , issued a 
t.ei orandum in \ihich a rou'"'L classiflcti ,i on of 
operational research pro~ects \TaS outlined . It \;as 
Jointed out that O)erational research included 
o~erational analysis : nwnericdl studies o~ the killing 
power and effect of various weapons , record inc da.i .age 
done by ba1rases and bot;.bings , and the )rcte0tion 
afforded to ~en by their e~ui.)..&nt and ~heir shelters . 
The ?ro1ects rall , rou~hly , into :our ~rou)s . 
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.Iaree scale tactical trials and related ~roblefils 

142 , These Here trials designed to establish 
lil1 tary doctrine in regard to the use of in;rove"_ents 

in technology or ighting under unusual conditions • 
.l!I .. ai.iples of' these trials v:ere the r:int er exercises , 
(Exercises Le.ii.:1ng , Polar Dear , etc . ) four of whic h 
had been conducted by :.By 1946 . Such tests ste;uraed , 
at least in part , lrorl the theo.&.y teat Canadians \;ould 
be ""ishtin-.J the Ja)anese under condi tio:is siuilar to 
those obtaining in Canada . rhe ;inter exerc ises 
provided tests ot ~:en , equi ... _ent and techniq_ues under 
specialized conditions - a ty_e o: training not 

u sued a_.ong \:estc;rn allies . rhe co1!clusion of the 
exercises 1as that it \las ~ossible t o conduct joint 
ar.¥~airforc e operations in eny part of Canada in any 
season. It .as felt , too , that \:inter e~erc ises shoul d 
be encouraged as they _rovided a good test of Pen 
uith attendan t advantages in dis c ipline and raor a l e (3 91). 

Effect OJ. neapons and eguin.1ent 

143 . ..uanti ta ti ve studies wer e ma.de ot the 
lethality e.L"''eots o:' wea!Jons e.nd a nalys i s of battl e 
results in cooperation \iitll Jritish A. O. R. G. Mine 
clearance by ex)l osi vas ,·ras investigated as '\:as t he 
er ec ti venes s of H • ..:: • aud C :.: • ·.1eapons under vari ous 
conditions , ~rials \tere held to inv5 sti~a t.;. t he 
technical and tactical problecs of pro~ucing a so.ol:e 
blanket and fiehtins in it . Results sho·;ed that the 
prelir:inary training of troo:)s needed iu:prove!!lent and 
tan~s were found to be verJ vulnerable to in::'antry i n 
sl.loke (392) . 

Traininr; and selection ;)ro bler.is 

144 . Detach:-.ents \;ere established at SOL.le 
training centres to investigate nethods of pr e - selection , 
scientific Lleasur e ... ent s on ethods o:'.:' applica tion of 
training e.uigfilent and o_ r~sults obtained , The 
results of research detac1' __ en ts' Horl: at .{ . C . .. t.C . a.1d 
J.Lv . C . S , trainine centres becfu.e inc or:Jorated into 
trainln::: manuals (393 ). 

14.5 . A large po:i. ti on ol t he sto:r-y OJ. ... 

Canadian Operational Research coes beyond the )eriod 
here dealt Hi th and does not pro)erly be loll[:, t o a n 
account of Canadian Hartirie technical develo1r...ent. 
In fact Canadian O)erational Resear ch , conceived of 
in the ~unds of a few .. en in 1943 , really had begun 
to function only toHards the end of the war . Howev er, 
as at least one person clearly :Loresaw, there was 
a need to establish operational research so that it 
\i'Ould be car_ ied on in the _)ost .. war days of anticipated 
l 'litary retrenchment . A.ny sucL 9er iod of retre~chm.ent 
which Iilay have e::isted has nm; be3n passed and 
operational research still continues , lone after the 
end of forld /ar II . 
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146 . The major part of this report was drafted 
by Dr. E . E. 1/:assey dui·ing the period 1947- 52 , '!'he final 
paragraphs , 10.1...14.5, were prepared by Lt . C ,A. !arson 
in 19.53 . The report was mimeographed in ~ ebruary 195.5 . 

----~ ,.- -
.,....--_,...::;.. ::·:,...,... • _. , ?' \ ( ,·y-

.,{ ,~ (C . P . Stacey} Colonel 
Director Historical Section, (GS) 
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