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Aeronautical Lab 
On April I. 1936. the aeron::iutical 

:lllJ tire haz:1rJ l:iboratories, formerly 
p:trt of the Di\'ision or Physics :rnd 
Engineering or the :\"ation:1I Research 
Laboratories at Ottawa and the instrn­
ment a nd model shops. were organ­
izeJ in a scp:tr:lle d i\'ision JcsignaccJ 
as the Di"ision o( .\ lcch:111i..::1I En­
gineering with I. H . P:trk in as Direc­
tor. ,\ t that time the l:1hor:nories wt1e 
housed in temporary quarters. Lne 
itt I 939. \\"hrn the need for bettcr 
:teronautic:1I facilit ies to :iss ist Cana­
da's a\·iation industry bec11ne u rgent 
because of w:1r requirements. a new 
I ~0-acre site \\":ts secured just e:ist 0£ 
Ott:iwa and there the .\[ontre:il Road 
L1bor:1tories \\"ere established. There 
:tre now some fourteen scparate build­
ings on this site ( See top photo) . 

Opening Attraction: ··Open H ouse·• 
;It these lahor:ttories .\[ay 3 1. June: I 
and 2. 1950. :ltlr:icteJ more th:tn 7.500 
\·is itors. including many industrialists 
from distant points. as well :ts repre­
scnt:nives o t Go\·ernmcnt depart-
lllCn ts. 
Service 
s~ctions 
rorce. 

including. of course. m::inv 
person ncl from the tee h n ica I 
of the :\":t\·y . . \ rmy. and :\ir 

The facilities of the :1eronautic:1I 
l:iboratories an: grne rall y of :1 c hara~­
tcr and c:1pacity not clSC\\·here a\·:1il­
:1hle in Crnad,1. fn this way the l:1l,o­
r,1tori::s ful til their main funct ion to 
prm·idc C:111:1da"s :l\·i:1 tion indus-
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try. both contractors a nd operator, . 
with r..:sc:t rch. Jc\·clopment :ind test­
ing facilities and also function as the 
research organization of the Royal 
Canadian A ir Force. .·\!most ::II 
phases of aeronautics are LO\·cred -
:1::rodvnamics. supcrson ics and g:ts 
d ynamics. internal combustion engines 
and accessories. lit111id fuels. luhric:ints 
:1nJ structures - and the fac ilities 
include :11111osphcric ,111J sp inning 
wind tunnels. model-testing b:1si11. 
\\·;1ter tunnel. eq u i pmcnt for testing 
full -sc:tlc inte rnal combust ion c ng incs 
and g:ts turb ines. aircr:1ft wings and 
rnmi:onents anJ for work on vibr:i­
tion. fatigue. photoebsticity. gasoline;. 
turbine fuels, lubricants and a ircr:ilt 
and allied inst ruments. 

Performance Studies: The perform­
:rnce o( newly Jesigned airc raft and 
the effects ot m o<l ific:ttions to ex isting 
aircraft arc studied in the w ind tun­
nel: the e flect of \·a riations in attitude. 
control surface setting :111d ot mo<li­
ticat ions 0 11 the stability and control 
ol' an aircraft can be dctermim:d and 
its performanc;:: pred icted. 

The n:rti~ul spinning tunnc:l pro­
\·ides a safe medium for studying eh:: 
spinning characterist ics ot ,1 11 aircra(c. 
.\lotion pictures are taken ot the freely 
spinning model and from the study 
and :tn:tlysis of the films the spinning 
ch,1r:ictcristics of the ful l-scale airc r,1ft 
c:111 be predicted. At the present time 

Vertical Spinn ing Tunnel 

corn:lation tests are being carr ieJ out 
in this tunnel to determ ine how re­
sults here com pare w ith the resu lts in 
o th..:r spinning tunnels ( i.e. the RAE 
tunnel :n r::1rnborough and th<' 
:\".\ C .\ tunnel :tt Langley Field ) . 

Structures Lab: fn addition to the 
:1erodynamic qualities ol: airc r:1 ft d..:­
signs the properties of thc structures 
must also he: ex:1111ineJ. The structun·s 
laboratory is equippeJ with a v:iriety 
of testing :1pp:1ratus and instrumenta-
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Wing in Static Test Apparatus. 

tion for indicat ing the t:fTec ts of load­
ing on ,·arious components of an air­
craft under d ifferent Aight conditions. 
The most rc:cent additi~n to the far:i­
lities of the laboratory is the equip­
ment for the static tc:sting of full-scale 
aircraft components such as wrngs 
and tailplanes. 

The Avro jet transport. C-102, de­
signed and built by A. \I. Roe Canada 
Limited. is at preselll under test in 
the structures laboratory. This is :m 
example of the kind of sen· ice ren­
dered by the laboratories to the a,·ia­
tion industry. Tests on the jet fighter. 
Cf-100. designed by the same com­
pany. are also in progress. 

O ther Studies: An experimental 
study of cun·ed plates subjected to 
end-wise compressive lo~ding is being 
continued. \ \'ing-Auttcr tests are also 
being made to obtain design data i;i 
regard to the thickness of sk in re­
quired in aircraft wings. :\nother in­
,·cs1igation is concerned with ground 
shaking tests and ,·ihrat:on measure­
m~nts in Aight. In addition to 600,000 
lb. and (,0,000 lh. mach ines. a 2 000-!b. 
Universal t(!sting machine has rc:centlv 
hern installed for tests of small speci­
mens and for accurate cal ibr:nion 
work . 

op~ration of aircraft. The recently 
completed low temperature laboratory 
equipped with large cold chambers 
and an icing wind tunnel permits 
work on aircraft components, engines. 
fuels, structures. and many items of 
equipment. Icing, one of the great 
Aying hazards, is also studied in 
Aight by laboratory crews using a spe­
cially equipped North Star a ircraft, 
provided by the RCAF 

Low 
recent 

Temperatures: During a 
three-month period the cold 

chai'nbers of tht: low ternperatu1 c 
laboratory wt:n: 111 operation for :1 
total of 507 hours on eight differu11 
projects. Three chambers an: aqilah!t: 
one 50 by I 5 by I 5 ft. and two others. 
each I O ft. cube. Tcmper:nures as lo"· 
:is -85°f. c:111 he :1ttai1H:d readily. 

An icing wind tunnel has just he,;n 
completed and put into operation 
dri,·en by a J .000 h.p. motor and 
ha,·ing a working section 4 ½ tl. 

square in which an air speed of 260 
m.p.h. at -40° F. can he attained. 

Engine Lab: The engine laboratory 
is studying the low temperature opc­
r:llion of aircraft gas lllrbines and, in 
co-operation with the lo"· temperature 
laboratory and the gas dynamics sec­
tion. is i1westig:1ting the icing of gas 
turbines and means o( preventing ice 
formation. and ice removal. 

Icing and ami-icing tests were car­
ried on almost continuoush· in all five 
test cells during the winte~ season. l n 
these tests natural icing conditions 
were simulated hy spr:1yi11g water into 
the inlet of a lar~e duel mounted in 
front of the cngi1;e undt:r test. Drop­
lets of the requirt:d cloud particle size. 
about twenty microns diameter, were 
produced and :illowed to supercool to 

the tcmperawrc of the air stream 
wi thout freezing. v\' hcn these p:ir­
ticles impinge on any forward facing 
projection of the en~i11e. thev im­
mediately freezl' n:suli°ing in an, icing 
condition ,·ery similar to that encoun­
tered in flight in icing cloud . 

Prohlc:ms pt:culiar to av1at1on 111 
Canada a re associated with cold 
w<:athcr and consequently a large 
amount of the work done in the labo­
rator ies is concentrated on the im­
provc:menl of tl1t: low temperature Jet Engine Test Stand. 
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Jet Engine Test Stand . 

Four of Five: The tre nd towards 
the aJoption of jet engines in aircraft 
maJe it necessary to reorganize ~ he 
engine 1:tboratory and this has been 
Jone. Four ot the li\'e eng ine hanger 
stands ha,·e now been con,·ertcd to 

permit the testing of jet aircraft leav­
ing only one stand for the older typc 
of reciprocating engines. 

f uels anJ lubricants labora tory 
w ork is a lso following the moJern 
t renJs. Low tcmperawrc lubrican ts 
a re being de,·cloped fo r special pur­
pose such :is thc ir use in rock J rills 
emp loyed in the mining anJ construc­
t ion in dustries. Tgn it ion limits o f a\'i.1-
tion gas-turbine fuels h:1,·e been 
stuJied because the reJU<.:cd pressures 
and low temperatures exist ing at :il~i­
tude proJuce conditions which makc 
re-lighting Ji tficul t in gas-turbine 
combustion chambers. Research on 
other fuel problems has proJuced 
little information that is of ,·:ilue 
under these nc,v conditions :inJ a 
basic study therefore has to be made. 

Winter Flying: .\ircr:ift skis and 
other featu res of \\'inter flying are 
being swdied in the eng ineering an.J 
structures laboratory sections w ith the 
Hight research sec tion co-operating on 
fli .,ht trials. The st ructures labor:itorv 
is "studying the skis from a stn: ngt i1 
aspect 10 assemble data o n \\'hich to 

base lo:iJ ing requirem·:nrs for aircr:1ft 
sk is. The en!!ineering s~c 1ion is con­
tmumg \\'Ork hcgu;1 prior to :he 
second \\'Orld ,,·:1r nn sk i-surf:Kin:! 

materials . 

with the RCr\F, fo r the i11\'cs1ig:ition, 
in free flight, of problems in a ircraft 
control and stability. t ransonic aero­
dynamics. ski undercarr iages and a rti­
licial precipit:it io n. T he National Re­
search Laborator ies tailless g lider. 
designed and constructed in the struc-
1urcs laboratory and based on stud ies 
in the ,1trnosphc ric and sp inn ing tun­
nels. is now based at the Aig ht re­
search section . 

Two Mustangs: Two Mustang air­
c raft pro,·ided by the RCA F. have been 
equ ipped to test smal l models in the 
transonic region lying abo,·e prepared 
lest sections on the w ings. The pre­
sent equipmen t is capable of testing 
these models. w ind-tunnel style. up to 
a \,fach number of 1.2. or soeeds up 
to :W per cent in excess o f the speed 
of sound. \fost of the me:isuremenrs 

normally made in a wind lunnel a re 
poss ible w ith this eq11ipmem, and in­
formation from some fifty mcas11ri11~ 
channels arc rcconkrl in Aight. 

T he de\'clopmcnt, calihr:nion and 
main tenance of the instru mental 
equipment req uired fr, r the research 
projects in the aerrmautical lahorato­
ries is the fu nction r,f the instrurm:nt 
laboratory. T he c<,mplete instrumen­
tation of the :--;ation:il Research Laho­
r:itorics tailless glider was developed 

. in the instrument laboratory as well 
as many instruments ror the study of 
the meteorological rnnd itions asso­
ciated with 1hc icing or aircraft. The 
instrument laboratr,r:: :s also cquippcJ 

to undertake the caiibration of air­
speed indicators. aitimeters, tacho­
meters, pressure gau6~s. gyro attitud-: 
direction and rate-ri-turn ind icators 
:ind m any electric-t::pc instruments. 
These cal ibrations can be made at 
normal and low te:i;ceratures. The 
beha\'ior und~r , ihr:itir,n can :ilso he 
in ,·estigaced. 

Associated Projects: The modc:1-
testing basin unce::.1~es work fo r 
naval architects ar.d ;hip bu ilders ;is 

wel l as fo r the airc:a:i: i~<lustry. Faci­
li ties are :i ,·ailable in the hydraulics 
laboratory for \\'Or;,; with ri,·er anJ 
harbor models ar.d models d 
hyd raulic structures. 

A n initia l study 0r sil t ing in the 
Fraser ri\'er in w:i:::i J laboratory 
model of a ti.,·e-mi:e ;.e::ion nea r !\'e,;; 
\Vestm inster. B.C.. ·.\'Js used. h:1s 
been completed Jr...: ·~serul results on 
how to keep the :::::::iel open ha\'C 
been secured. ft is ::ow proposed to 
make an o,·er:ill ;,·~-=~· or the possible 

. \ !l igh t rt:sl·:ir, h sn·1io11 is npnated 
at A rnprior. Ont.. 111 co-oper:ition Main A ircraft Model Tunnel. 
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<lc\·clopmcnt an<l maintenance o( 

na\'igation channels in the Fraser 
ri\·cr an<l to this end a movable-be<l 
hydraulic mo<lel is heing construct::d 
at the Uni\'ersity of British Columbia 
in Vancou\·cr. R.C. 

Semi-Permanent: In \'1cw of the 
scope of the problems in\'Ol\'ed a n<l 
the continued usefulness o f such a 
mockl for sol\'ing future difficulties 
the project is being organized on a 
semi-permanent basis. T he construc­
tion of the open-air model began with 
the clearing and le\'elling of the site 
and the provision of proper drainage 
works. The asphalt channels and con­
acte rescn·oirs have been complete<l 
and suitable housing for pumps and 

auxiliary equipment is now bein~ 
t:rectcd. \Vork is un<ler way on the in­
stallation o f pumps. water distributio11 
system. and the concrete footings for 
the datum poles. 

Work in general engineering in­
cludes the <lesign of special mechani­
cal equipment and i,westigation of 
snow prelimina ry to study of snow 
remo\·al equipment and snow \·chicks. 

K eeping Abreast: The facilities of 
the laboratories arc continuously 
under review and modification in 
order to keep abreast o f the ever 
changing requirements in the field of 
a\'latton. The cu rrent emphasis on 
high-speed Hight has resulted in a 
need for supersonic win<l tunnels an,1 
equipment for work on combustion. 
compressors and turbines. 

A ten-inch square supersonic wind 
tunnel of the intermittent type 11as 
been designed and is being built 
which will permit test work up to a 
:\ [ach number of four ( or an :1ir 
speeJ of 3,000 miles per hour) to l'e 
done. 

Nearing Completion: :\ new high­
speed aerodynamics building is near­
ing completion. The corner stone of 
this lahoratorv was laid during "Open 
House·• by· His Excellency. the 
Go\·ernor Gent'ral. Viscount .-\lex;;n­
der of Tunis. In an address dcli\'erecl 
011 that occasion. Lord Alexander 
noted tha t the opening of this new 
huik!ing was symbolic. because . . . 
"ir marks the crossing of a boundary 
herwcen :1 v i:1tio11 research as we ha\·e 
known it in the p:ist. and the new 
ticld u( engineering and scientific en­
de:t\'Or on which we are about to 
enter''. 
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~ la-LallK ■M.'11..-..~ ! 
-. A Farm M.achine ,'-•, .. 
} > ! THE SPRAYING BEAVER l 
:: The latest thing in Beavers is DDT solution in less than ten ~ 
< this utility model equipped for minutes . In subsequent tests the { 
~ aerial spraying for weed and/ or pest Bea\'er sprayed 400 acres in a single > 
-. con trol. Before making the decisio n Hight and took off and landed with { 
',~ to adapt the Bea\·er as an aerial a full load from summer fallow, 

sprayer, de Havilland noted that in which w:is sufficien tly soft to bo" 
._ • I . " 
" past years a wide va riety of aircraft down most ot 1er ai rcr:itr. 
•: had been used :is aerial sprayers, for .. Business was brisk, farmers 
~ the most part surplus training air- foun d that aerial spraying is far 
~ craft with little to recommend them cheaper than ground methods. 

~~.. hut low initial cost. :\,[oreo\·er, the modern highly toxic 
-. chem.icals are extremely dangerous 

Says R. D . Hiscocks in Jc Havil- to handle with ground spraying 
l:tnJ's :S-:ew Letter: "The import- equipment and se\'eral farmers ha\'e 

~ ance of using the proper type of been serious injured. with rhe re­
'• equip:m:nt cannot be O\·er-emphas- suit that they are sold on the aerial 
:: ized. During a r::cent six yea r in- method. Possibly e\'en more im­
:: ter\'al in the L'.S .. nearly 100 ex- porta nt is the rapidity of applica­
•<, perien.:ed pilots were killed in a tion. The period during which cer-

total of iOO accidents. The record l 
._ rain pests and weeds a re most vu -
•, is not quite so dark in many other nerable to the chemicals is often 
:: countries but there has been a g row- quite short, and prompt action is 
!: ing demand for better aircraft from essential." 

~ private operators and go\·ernment The Be~l\·e r can carry 
I 

~ :igenc,es. gallons spray HuiJ . which is sprayed 
', '·To manv it appeared that the by a 48 foot boom (see cut). It can 
~ Bea\'er was ideally suited for aerial co\·e r 240 acres in about ~0 minutes 
~ spraying. and design work was in- at a rate of one gallon per acre. It 
'I itiated .... In the first demonstra- carries two hours of fuel for spray­
~ tion 80 acres \\'ere sprayed with ing operations. 
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