
Ce.ntre for Aeronautical Science 
FROM THE NRC COME SCIENTIFIC ANSWERS TO AERONAUTICAL QUESTIONS 

WH ENEVER aeronautical re­
sear.c.h is <liscussed in Canada, 
first thoughts always turn to 

the "N RC". :--:o other agency in Can­
ada has had such a long unbroken 
association with research in the field 
of aeronautics. 

Specifically, it is the Division of 
Mechanical Engineering of the Na­
tional Resear.ch Council of Canada• 
which has for many years been making 
such i~portant contributions to the 
aeronautical sciences. And significant­
ly, the Division is headed by Joh n H . 
Parkin, who is one of the pioneers of 
aeronautical reseMch in Canada. Mr. 
Parkin has held this post since the 
inception of the Division of Mechan­
ical Engineering in 1937. 

Centre of the Division 's activities is 
a group of neat. white buildings, dot­
ted around a sprawling 400 acre site 
just outside Ottawa, on the road that 
leads to Montreal. (Top of page) . 

Emphasis on Aeronautics: The divi­
sion carrie; out work for other indus­
tries besides aircraft, but about 75% of 
its efforts are directed toward research 
and development that is aeronautical in 
nature. \1 ost of the jobs the Di vision 
performs are described as "investiga­
tions" rather than research. 

Testing occupies much of the per-

• Few prnple art· :1warc 1ha1 the full name 
of tlu· C:1111 ncil i, tlit: "I l,111or;irr Ach·i!-iory 
C••ttndl for ~litntifil :1:1d l11cl11 , tri:i l Rc,l'.1 .. ( h" . 
, .,t1t111.tl R• •· .1 ~\ h C -"lllh .. il t'> , h we ,·t·r. tlu 
c, I~ I j,i} j, ,:• lol~.1 

sonnel's time, but the testing d:ine 
is usually of spe~ialized types. John 
Parkin says that whenever p:issible they 
try to avoid doing any routine type cf 
testing, and no work that a commercial 
laboratory can do, is undertaken. 

\1/hile wind tunnel testing to a large 
extent comes under the heading of 
straight testing, nevertheless •the Divi­
sion devotes a great deal of time to 
this area, the main reason being that 
though the testing itself is more or 
less routine, the data derived requires 
interpretation by specialists. 

Only a limited amount of "research" 
as opposed to "investigation" is con­
ducted by the Di,·ision. "We have t:-i 
ca rry on a .certain amount of 'research' 
to keep up morale ," says John Parkin. 
".\fora le is all-impcrtant in a research 
crganization; if that goes, you might 
as well get out." 

Flexible: T he Division has two 
principal features which enable it to 
tackle problems and find solutions with 
a minimum of fuss and expense. The 
first of these is flexi bility . . . flexibility 
of organization, finance, the mind , and 
even of the very buildings which the 
Division occupies. This flexibility 
makes it possible to get into action 
quickly and provides maneuverability. 
The second feature is that the Division 
is mainly restricted to the giving of 
advice. That is, ·it investigates proh­
kms. st:t:king ,o! utions, then passes 
thn,· ,0!11 t1o n, <, !1 10 th<.: int r.::<:-ted 

parties. It assumes no 3dministrative 
responsibility for the application of 
these solutions. 

:--:at all investigation or research 
are carried out on the request of in­
dustry or other Government agencies. 
T he Di"ision frequently initiates pro­
jects on its own; sometimes the need 
for su.ch an original in\'estigation be­
comes e,·ident when work is being 
carr ied out on another project. 

Among the programs recently re­
cei ,·ing attention were ones on reheat 
and application of the area rule rn 
the Canadair Sabre. The reheat project 
has resulted in the successful develop­
ment cf an afte rburner for the Orenda 
14, and the loose ends are currently 
just being tied up on this application. 
Initial de\'elopment work in this con­
nection \\'as carried out \\'ith the Rolls­
Royce Derwent. The ?\RC rehea·t dif­
fers from earl ier developments else• 
where in that the extra raw fuel is 
injected hefore the turbine, rather than 
after, as is usually the practice. Among 
other advantages is the extra cooling 
of the turbine blades that is provided. 

The area rule project had no news· 
worthy outcome, ha"ing no effect on 
performance of the Sabre to which it 
wais applied. However, the NAE 
Flight Research Section ( which is cur­
rently administered by the NRC's Divi­
sion of Me.chanical Engineering), 
which carried out the flight tests on 
:1 C::it~:id:i ir-mudifi<.:d Sabre, r<.:gards rhe 
:tl",·nn: , : t.:rTl'ct ,,n performa nce as a 

AIRCRAFT 

u :l,u 
;\t tl 
i, ali 
o l 1h 
c:--1 r:1 

11 , ·I 
l ii _-

p, r l ( 

Si1 
1h~ ~ 
lO C, 

So 
oflici 
henc 
:,!inn 

o l St 

i, p 
:111101 

:---;RC 
rep rt 
and 
r:1rr) 
:111<l 

TI 
loun 
"r ~:i 
,10 11 

n·ad 
47'i. 
ho\'e 
:1ppn 
, lass, 
Th:· 
prob· 
\\'ith 
calib 

n 
dustr 
1he • 
lost 
amo1 

Be lo 



:e 
)NS 
rati ve 
,n Ot 

;earc:1 
of in­
:nc1es. 
; pro-

neeJ 
,n be­
being 

ly re 
rehe.ll 
Jle lO 

Jroject 
·\·elop· 
)renJa 
·rendy 
cat ion. 
s con­
Rolls­

at Ji'.-
; else· 
iuel is 
,r than 
\mong 
:ooling 
)ViJeJ. 

news-
1ect oil 

hich it 
:-, ,f. 

is ~· . r­
's D1,i­
ering), 
:S lS Oil 

rds the 
:e as a 

tribute to the clean dc, i;!ll of 1'1~ tvp~. 
-\t the ~am~ t11n~ . thi, .d1"'lll"c d dLcl 
is ;ilso view~d as b::ing pr:i.c1 icd proof 

0
£ rhe area rule thc<ilry. Oth~rwis:. the 

extra drag of 1h~ humps aJde<l to the 
fuselage sides to give the ar::a rul~ 
effect, would lcgically have reJuc~d 
performance. 

Since completion of this program. 
the Sabre concerned has bern r~turn~d 
to Canadair (or de-modification . 

Source of Supply: O ne of the un­
official functions of the ~RC, :1nd 
hence, the Division of :V[ech:ini~al En­
gineering, is to be a source: d supply 
of scientific personnel to indusay. This 
is probably not a pcpubr function 
among the men who administ~r eh:: 
NRC's ,·arious agrncies. becaus: it 
represents a ccnstant drain at nl: nt 
and of course makes it diffi:ult to 
carry out responsibilities in th~ research 
and development area. 

The effect of this drain is to be 
found, in the CJSe ot the Division of 
Mechanical Engineering. in the Di,·i­
sion's inability to m:tintain or e,·e;i 
reach its authorized establishment of 
475. At present the perscnnel roster 
hovers around the -100 mark, with 
approximately 20°~ of these being 
classed as sc ientists ( i.e .. degree men) . 
The Division shares with industry the 
problem of filling ,·acancies on its- stafT 
with qualified personnel of the right 
calibre. 

The Aow of "-"RC personnel to in­
dustry does not, ot ~oursc mean that 
1he talent of these people is Eore\·er 
lost to the country. Fer example. 
among the notable graduates of the 

I )i, i,ir,11 d _\,(~,·l1.111ical E11;_!i11cerin:-; 
.11 c ,u~h .ts T i1:,r Sll'phen~o11 :1nd Dick 
H iscucks, now n:specti vdy of Canadian 
Pratt & Whitney :1nd d t.: Havilland 
CanaJ:1. T he Ddence R<.:sear.ch IJuard\ 
Director at Engint.:i:ring Research, 
John Orr, is also a product of the :--JRC 
Di,·ision of :Vkchanical Engineering. 

The attraction that industry has for 
Government scirntil-ic person nel is not, 
as might popularly be supposed, en­
tirely finaru:ial. In many instances it 
is partially the feeling on tht: part of 
the indi\'idual that he should get some 
industrial experience. Constq uen tly, 
there are infrequent cases where, ahtr 
having a stint in industry. a sciemis; 
r~turns to Go,·ernment research wcrk . 

Supporting Industry 

T HE ,\ ERO;\.-\ UT!Ct\L re­
search anJ de,·elopment facil i­
ties operated by the Division or 

.\fechanical Engineering have long been 
leaned on hea\'ily by indust ry, which 
c,·en 110,J has only limited resour~es 
ot this kind. 

Discussing the relationship between 
;es:arch and aircraft design progress. 
John Parkin once said : ·'The extremelv 
rapid de,·elopment of military aircraft 
and the science of aeronautics in the 
last fi,·e to ten years has placed military 
:t\'iation on the threshold of a new 
era of unbounded possibilities. 

".-\t rhe same time, the problems 
faci ng the air,::ra(t designer ha\'t; grown 
in magnitude and in many cases he 
is working in hitherto unknown terri­
tory. If the industry is to progress, 
1he designer must be more than ever 

Below, NAE verti cal wind tunne l, used for s pinning tests with scale models. 

Above is shown the icin:; s imula­
tion spray equipment which is used 
in No. 4 test cell of the En:;ine La­
horatory of the NAE, Montreal Road. 

T he NAE devised this simple fli:;ht 
s imulator set-up on 'Ease' analog 
computer using servo-driven mode l 
to represent angular displacements. 

Above, rig for inves tig ating screech .. 
ing con1bustion9 in screeching condi­
tion. Below, ba lance fo r measuring 
drag of different flame s tabilizers. 

--



Above, NAE 10 inc.h supersonic wind tunnel. L to R, quick-operating '""l'"e, 
t ransition duct, variable diffuser, b:tl:mce box a n d nozzle box. T unnel con ­
trol desk is in centre foreground. Below, 3 0 in. tunnel. Man at le ft i~ at 
tunne l contro l desk. Tunnel can be used for supersonic a nd transonic s tudies. 

Below, the NAE-designed afterburner installed in an Orenda 14 turboj et. E n gine 
is shown in thJ engine laboratory on Montre al Road. F lig ht tests have since 
heen successfully carried out with engine installe d in Sabre aircraft. F irs t 
a1>plication o f thi unit was to R-R D erwents installed in a borrowed Meteor. 
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JcpcnJent on the results of aeronauti­
cal res~ard1. On the other hand. ii 
they a r,· to serl't: the needs of industry, 
th,· research facilities must he of the 
hig hest order of cxcccllencc. They 
must bi: of suitable scope lo tackle the 
n c\\' pr::blems created by the needs of 
military a1·iatio11 wd they must he 
staffed hy people with the best tr:iin­
ing, experience and :ibility." 

H ow close do the aeronau tica l fac ili­
ties of the NRC come to meeting this 
description ? Actually, they fall some­
\\'hat short insofar :is equipmem is 
concerned. T here is a desperate need 
for a new supersonic wind wnnel such 
as is planned for construction at Up­
lands. Present wind tun nels :i t .:vlon­
treal Road can still d o useful work in 
the low speed regime, but the super­
sonic installa tions hal'e d efinite limita­
tions. 

·working Tools: These arc some 
of tl1c tools the Di\'ision has for aero­
na u rical research : 

Wind Tunnels - ( l ) a low speed 
horizontal wind lllnnel with a 10 ft. 
by G ft . working section and capable 
of a maximum airspeed of about 300 
mph; ( 2) a vertical wind lllnncl with 
an open working section some 15 ft. 
in diamete r and a maximum speed of 
about GO ft. sec., u sually used for free 
spinning tests; (3) a high speed tunnel 
with a JG in. by 30 in. working section, 
a runn ing time of about 15 sees., and 
a speed range from Mach 0.5 to Mach 
2.0; ( 4 ) a supersonic lllnnel with a 
l O in. square working section, capable 
of supersonic operation only at air­
srceds up to approximately .\llach 3.0 
and ha,·ing a running time of one 
minute or more. 

The two low speed tu nnels, which 
comprise the L ow Speed Aerodynamics 
Laboratory, are both of the continu­
ously operating type, while the other 
two runnels, operated by the High 
Speed Aerodynamics L aboratory, are 
of the interm ittent type, rncuum oper­
ated. 

T he 6 ft. by l O ft. low speed unit, 
thoug h regarded as obsolete, still is in 
c~nstant use, even in con nection with 
the development of the supersonic CF­
! 05. As NRC scien tists point out ... 
"Such airplanes have to slow d own to 
land and it is n ecessary to be familia r 
with their behaviour at such times." 
At the p resent time this so-called 
"obsolete" tunnel is in such heavy 
d emand hy A vro, Canada ir a nd de 
Havilland Canada, tha t the 1'RC 
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:······ THREE-WAY PARTNERSHIP OR RESEARCH ······ 
• • • • • • • • • • 

To many in tho uircraft industry. 
the relationship bet,·✓een the De ­
fence Research Boc rd . the Nationa l 
Research Coun cil a n d the National 
Aeronautical Establishment is a con­
fusing one. In tho ca se of the latter 
two, especiCI'lly. thore i s obvious 
overlapping of p ersonnel and facil­
ities. The following background is 
therefore presented by way of 
clarification. 

Prior to 1951. the N a1ional Re­
search C,-,unc:l and the Defence Re­
search Board exp lored th e possi­
bilities of crea1ing a Na tional 
Aeronautical Es tablishment which 
could b e ad:niniste red as a joint 
military and civil estab lishmen t. The 
object of this was lo a chieve an 
orderly d evelopment of the facilities 
and a closer i ntegration of the re­
quirements for military a nd civil 
a eronautical research a nd develop­
ment in Canada . 

When the NAE was ol!icially es­
tablished in 1951. i t was d ecid ed 

scientists can rarely get it fo r their 
own purposes. 

Round and Round: The spinning 
tunnel, in which the spinning charac­
teristics of every type of Canadian 
built ai rcraft have :it one time or 
another been tested, is currently being 
used to check out the CF-105 :\rrow. 
Dimensionally and weight-scaled mod­
els are used to conduct these tests. The 
model being tested is thrown into the 
vertical air jet with its control surfaces 
preset to induce a spin. W hen the 
spinning characteristics have been 
noted, a magnetic field is set up in the 
tunnel. In the mc<ld is inst:illed an 
electromagnetic device which is actu­
ated by the magneti.c fi eld and "centres 
and controls'', as it were. It is then 
possible to observe how read ii y the 
model recovers from its spin. 

By varying the air spe:d of the tun­
nel, it is possible to simubte falling 
speeds of up to 60 fr./ sec. 

T he models, usually of about 3 ft. 
span, were formerly fabric:ned of balsa 
wood, but recently the model builder., 
of the Mechanical Engineering Divi­
sion have been obtaining good results 
with moulded fibreglass. 

T he 16 in. by 30 in. high speed 
tunnel is used for <lynamic model tests. 
The changes in :Vfoch number are 
achieved variations in the: size oi the 
tunnel's throat. T hc:se \'ariations are 
obtained th rough the use of replace­
able throat sections which bolt in place 
on the floor of the tunnel; they are so 
s~1:iped that they increase or dccreast: 
the restriction of the throat, as com-

March, 1957 

tha t detailed cdministratio:1 w ould 
b e th e direct responsibility of the 
NRC, w ith policy determined by a 
National Ae ronautical Research 
Committeee. O n civil matters, this 
Com-:nittee was made resp ons ible to 
a Subcommittee of the Privy Cou:1cil 
Committee o:i Scie:itilic & Industricl 
Research. On d e fence ' matte rs . 
however, the Na1ional Aerona u­
tical Research Committee would re­
port directly to th:c> Ca binet De• 
fence Committee. 

By org a nizi1_g the NAE in this 
manner. th e need for new legisla ­
tion, w as avoided and 1t'u n ds for the 
operation of th e Establishme nt have 
since been re gularly included in the 
estimate~ of both the NRC and the 
DRB. 

The physical nucleus of the NAE 
has from the tim e its formation been 
ma d e u p of the NRC's Division of 
Mecha nical Engineering on Mont­
real Rd.. Ottawa . a nd th o Flight 
Research Section a t Upland s (for-

pared to the se.ction usc<l previously, 
thc:reby affecting the airsp~ed through 
the: working s~ction. 

Model T ests: T wo types of dynamic 
mcde ls can be used in this tunnel, 
one being the complete type, sting 
balance mounte<l; the other being the 
wall-mounted reflection plane kind. 
The latter is simply a half modd, 
vertically split lengthwise. Shims are 
ins~rtcd b~tw~en the model and the 
wall of the working section, holding 
it away from the wall and thereby 

Jo hn Ha milton Parkin, CBE, 8.-\Sc. 
~1E, FRAS, FRSC, FIAS, MS AE, is 
one of Canada's foremost p ioneers in 
acronanlical research. He has prob­
ablJ· had a longer conlinuous assoc ia­
tion wi th 1his fi e ld than any othe r 
individual in Canada. S ince 1937, 
Mr. Parkin has been Directo r of the 
N'RCs Divis ion o f )lechanical E n:;i­
necrin:,r, and s ince the forrn:uion of 
the National Ae ronautical Establish­
me nt in 1951, he has also been its 
Director. He was re,pons ible fo r the 
es tablishme nt of · an aeronautical re• 
~1>ard1 pro;.:ram at the Univers it y of 
Toronto a s Ion;:; ago as the year 1917. 

merly al Amprior ), near Ottawa . 
The d irector of the NAE since its 
formation has been J. H. Pa rkin . 
who has s;•;nultaneously contin u ed 
as dire ctor of the NRC's Division of 
Me chanical Engineering . 

Un d er the t e rms of th e long rang.:, 
plan for the NAE, the Flight Research 
Se ction is eventually to b e operated • 
by th e DRB. This transfer of ad­
ministrative authority will take place 
following the com pletion of the n e w 
supersonic wind tunnel which is 
pla nned a s part of the Up la nd o p­
eration. 

Thus, the NRC's Montrea l Roa d 
facility a nd the greatly-expanded 
Uplands facility, will tog ether con­
tinue to form th e physical compon­
ents of the Na tional Aeronautical 
Establishme nt. with Mon tre a l Road 
being operated by the NRC and Up­
lands b eing op erated by the DRB. 
The costs arc similarly to be div­
id ed between the two organiza1ions. 

clear of the effects of the boundary 
!aye;. 

The I O in. square supersonic tunnel 
is also used for testing of dynamic 
morlels. It was used extensively during 
the development of the Velvet Glo\·e 
guided missile. 

In addition to the foregoing, there 
is a 5 in. supersoni.c wind tunnel which 
is actually the one•twelfth scale "pilot" 
model of the 5 ft. square supersonic 
tunnel which will be built at the site 
of the :---; .-\E Flight Research Section 
at Uplands. :\ lth::ugh eh~ work so fa. 
done on this tunnel has been c:irried 
out by the Di\'ision of \[echanical En­
gineering, which will also. it is under­
stood, see the project through the 
construction state, the tunnel will 
eventually be oper:ned by the Defence 
Research Board•. 

Of interest also is a small water 
tunnel which is operated by the Aero­
dynamics Section for Row visualiz:ition 
work. Flow visualization is achie\·ed 
by means of aluminum particles in 
suspension in the wate r being directed 
past the mo<lel under surveillance. 
T his particular piece of equipment :s 
a German unit, captured whcn the 
>-1azis were defeated, and regarded as 
one of the few useful th ings which 
the :---JRC got in the: form of scientific 
booty from the: conquest. 

( Co111i11ued on page /09) 

·The relationship between the :--Re. the N ,\ E 
and the DRB. and who is or will be 
responsible for the operation of wh>t fo.:ili1ics, 
is explained elsewhere on this page. 

37 



nd 
JSt 
1ft 
Jn 
es 
le 
ll: 

es 
l t 
r-

, 
St / 

g 
d 
h 
, I 

,\11(.l [ noticed in !.1sL 11w111 .·~ l.r, ,fr 
\ fagazine that <le Havilland of C.11wl:i 
arc a<l\'crtising that thc.:ir Bc.::11·cr air­
craft are "operating in 50 <lifforcnt 
countries on 7 continents, from Pole 
to Pole." This is an impressive record. 
It's impressive, too, to sec that at the 
foot of the a<l,·ertisement is the note, 
"Designed and built by The <le H:wil­
land Aircraft of Canada Limited." 

Other Facets: There arc many other 
facets to this do-it-yourself diamond. 
[ asked L. H . Kottmeicr. \'ice president. 
Sales, for the Aircraft Di\'ision of 
Canadian Car & Foundry Co. Limited, 
about them. Les Kottmcier has had a 
wide and \':tried career in all aspects 
of airpbne design, production. in­
spection. and sales. in both the li.S. 
and Canada. Said he, "First and fore­
most. any license agreement is usually 
restricti,·c in territory, which cuts down 
your scope of action. Moreo,·er. in the 
past many such deals ha,·e been of the 
'one shot' \':triety. This means that the 
licensee is in a difficult position to 
supply continuing spares. since the 
spares market is based on the number 
of a ircraft produced in the single run. 
Spares are a continuing and important 
part of any aircraft company's business, 
and in well establ ished firms often 
account for 50°6 of the gross profit." 

On the development side he points 
out an interesting sidelight : there are 
always "by-products ot designing air­
craft. as there arc in all de,·elopmcnt 
fields. The: Hi-shear ri,·ets. the chem­
mill process. an<l many other ideas arc 
real money makers for their O\\'ners."' 

ff we ·re going to reap doll.1rs from 
our own de\'elopmcnts, both from the 
major products and the side lines. we 
must ha\'e a preparedness program that 
lea\'es no point in doubt. E\'en the old 
Vickers Vedette depended on the Cni­
\'Crsity of Toronto's new, 192-f model. 
wind tunnel to establish its aerody­
namic char:icreristics. So we. in this :ige 
of complexity. must have modern wind 
tunnels, static test rigs, and research 
foci lities. \Ve: must also be prc:pared 111 

the economic field. 
Commercial Sales: T \\"JS talking to 

W . Stanley Haggett, Director of the 
Bristol :\.eroplane Company of Canada. 
recently. He \\':ts telling me about some 
aspects of selling airplanes on the com­
mercial markc:c. One a irpbne may be 
tech nicallv better than another. But 
it the m;nufacturer making the better 
.1irpl:ine doesn't ha,·e :m easy payment 
plan to finance the sale, he may lose 
out to the fi rm that has the poorer 

.\larch , /957 

April 8- 12- \\'d<ling Show & Annual 
~kc1ing :\mcr:can Welding Soc., Convention 
Hall & Hotel Sheraton, Philadelphia, Pa. 

April 22-2-1- \"ickcrs Inc. Annual Jct Engine 
Hydraul ic Symposium, Hotel St:ttlcr, Detroit. 

April 2;.26 - AITA Semi-annual :'-,leet­
ing, Empress Hotel, Victoria, B.C. 

yfay 6-10-lndumial Tool & Production 
Show, Exhihi1ion Park, Toronto. 

~fay 22-24-.\nnual Con,·cntion, .\mcri,an 
So,itt)' for Quality Control, Yf:isonic Temple, 
lktroit. 

June 8 - :\ir Force Day across Canada. 
June 24.2;-291h :'-,lccting, .\\'iation Di\lri­

butors & Manufacturers Assoc., Gro\'C Park 
Inn. Colorado Sprint:<. Colo. 

September 9 -13-1.\ T.\ .\nnual General 
Ykmng, yfadrid, Spain . 

Sept. 30-Oct. 4-Cana<lian :-S:ational Y(atcr­
ials Handling Show, Show Ylart. ~!ontreal. 

October 2·-1-:\nnual Ylceting and Forum, 
~ational Business Aircraft Assoc.. Cosmo­
politan Hotel, Dem·er, Colorado. 

plane. but the better payment plan. 
.\II in all. then. we need to be pre­

pared technically and economically, if 
\\'e are going to get dollars from our 
own <le,·elopments. T firmly b:lieYe 
that \\'e are. H oweYer. there are many 
that arc not so sure. As R. H . Guthrie, 
Engineering Manager for Canadian 
Pratt & Whitney once told H. C. Lutt­
man. Secretary of the Canadian Aero­
nautical Institute. as the latte r reported 
it in an issue of the C .. / .I. Log, "The 
trouble in Canada is th:it we don't 
kno\\' what \\'C kno\\'. 

·'Dick Guthrie is right. But it's t ime 
we round out. For there arc dollars in 
den:lopmcnt. As an editorial in the 
.\f onrreal Ga:::erte put it. " .-\.II these 
sales mean that Canadian design and 
workmanship are becoming recognized 
throughout the world as first rate. 
There is no reason why Canada should 
not dc,·elop aircraft production as a 
major nat ional industry; the Swiss, 
after all. did not in,·ent the watch." 

NATIONAL RESEARCH 
COUNCIL 

( Conti1111ed from page J i ) 

Simulated Ice: In the Division's 
Low Temperature Laborato ry is :111 
icing tunnel in \\'hi,h m odds or fu ll­
sc.de , omponents te.g-.. jct engine .1ir 
intake) may be subjected to .condi tions 
exi,ting in Aight through icing clouds. 
This tun11<::l is a dosed circuit f:tc ilitv 
with .1 -l 1 '.? lr. squ.1rr \\'Orking sectio;1 
. 111<l a maximum airspeed of 200 mph. 
Rdri~eration equipment ca n lower the 

t:t11 1>c1.n 11 rc .n tl1t tunnel to -lfl ' F . .i· 

111.1x1111u rn ~pen!. \\'.11cr injcctul 

through an array of no;:zlc.:s .111<l awm­
ized to controlled droplc.:t diameters 
duplicates the conditions of icing cloud. 

In this same laboratory is a smaller 
icing tunnel, having :i working section 
of only 8 in. by 10 in., bur capable of 
speeds up to 500 mph. This is mainly 
use<l for work on instrumc.:nts an<l 
other small equipment. 

There are as well, th rec cold 
chambers where equipment under test 
can be subjc:.ctc:d to tempera tures 
ranging from as low as - 85° F. to 
+ 167 , F .. at winds up to -lO mph. The 
largest chamber, which is big enough 
to be used fo r col<l soaking ot largt: 
equipment such :is fire trucks, tanks. 
etc., is 50 ft . long, 15 ft . wide an<l 
15 ft. high. The two small chambers 
are 10 ft. square by 8 ft. high. 

T he hel icopter spray rig located at 
l.j plan<ls. though regarded as part of 
the Low Temperature Laboratory, is 
operated by the ~.\E Flight Researd1 
Section. It is used fo r testing helicop­
ters in free Aight in simulated icing 
conditions. The spray rig is 70 tt. 
high and produces a large icing cloud 
15 ft. by 30 ft. by atomiz ing water 
with steam in spray nozzles. It is 
useable during the winter months only, 
being loca ted outdoors. 

Structures: The Di,·ision of .\-(echan­
i.cal Engineering's Structures Labora­
tory has well equipped facilities for 
work in the areas of statics, dynamics . 
aeroelasticity. an<l aircr:ift hydraulio. 

Statics includes research on aircraft 
structures, ci\'il and marine st ructures 
and :i wide \'ariety et structural com­
ponents, as well as work on structural 
and plastic materials. T he most im­
posing single piece of equipment used 
in connection with this phase of the 
laboratory's work is a testing machine 
which can apply tension. compression. 
or bending loads of up to 600.000 lbs. 

Dynamics work includes investiga­
tions on aircraft landing gear, the 
determination of dynamic loads on 
military equipment, a ,·ariety of struc­
tural vibration problems and fatigue 
i1westig:1tions and research. Fixed 
fatigue testing el1ui p111cnt pro\'ides foci­
lities ior P.cxurc. dire.et stress and 
torsion fatigue tests. The lo:1d ,apacity 
of this equipment is slated to be in­
creased to 130.000 lbs .. \ ncillary equip­
ment ind udcs a r:mge of .1Ccckrometcrs 
u p to 200 G 's . 

( Pl,a.-,· 111m pag,·) 
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The acroelastic work is at present 
de\'otcd to a study of the ,·ibr::nion 
modes and f rcquencies of swept wings 
and is assisted by facili ties for the 
produr.tion of plastic and metal models. 
Experimental equipment includes a 
,·ariety of experimental jigs and fix­
t urcs. transducers and dynamic record­
ing equipment. 

Subjects of Attention: Aircraft hy­
draulic, fuel and oil systems are the 
subject of a g reat deal of attention in 
the St ructures Lab. The problems 
under study relate to the design and 
performan.ce of such components as 
flexible and rigid conduit, Ya!ves, actu­
ators. pumps. seals and rings. In terms 
of capacities the laboratory has equip­
ment to handle static pressures up to 
about 35,000 psi., fluid temperatures 
from -80°F. to +500°F., flow rates 
up to about 20 gpm., and impulse pres­
sures up to 12,000 psi. 

The theoretical and analytical work 
of the laboratory is assisted by electrical 
computing machines and also by an 
electronic analogue computer, this 
haYing sufficient capacity to solve 12 
simultaneous equations. It also in­
cludes function generators and multi­
pliers. 

Another important di\'ision:il labora­
tory is the A ircraft & Allied In strument 
Lab., whi.c.h designs and constructs 
special instrumentation and automatic 
control systems as required by other 
laboratories of the Division. lt :ilso 
conducts deYe!opment tests of na,·iga­
tion:d instruments for the RC:\F. T he 
performan.ce of these functions by the 
laborato:y is ba:kcd up by comprehen­
sive cnYironmental testing facilities. 

Powerplants: The E ng ine Labora­
tory is equipped fo r resear.ch and test 
work on reciprocating :ind jet engines. 
It has five test cells, the largest of 
which can handle any k nown jet en­
g ine, in existence or contem plated ( up 
to 50.000 lhs. th. ) . This cell can also 
be used for work with the largest of 
turboprop engines. the only limiting 
factor in the case of this class being 
the size of the propeller which the 
engine swings. O riginally designed for 
testing propeller engines, the cell has 
:i diameter of 25 ft. 

When used for turbojet testing. this 
particular cell is usually reserved for 
the most powerful types, those with 
lower thrust ratings generally being 
placed in one of the other cells. which 
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,·:iry 111 cross section between I 5 anc.1 
20 ft. 

T he large cell is currently being 
used in connection with tests of the 
Orenda Iroquois. P rior to the begin­
ning of work on the Iroquois in Feb­
ruary. an investigation was completed 
into the icing troubles which were 
encountered in service by the Bristol 
Proteus turboprop engine. 

The Di,·ision was able to duplicate 
in the laboratory the condi tions which 
were .causing the icing difficulties of 
the Proteus. This was accomplished 
in a relativc:ly simple manner; blocks 
of ice were subjected to rough treat­
m ent by some 120 circular saw blades 
which were bolted together in two 
sets: the resultan t fine ice crystals were 
blown into the intakes of the P roteus 
while it was running, and the engine 
proceeded to accumulate ice in the 
same m anner as encountered in high 
altitudes fligh t in the tropics. 

Interestingly enough, an . 1RC scien­
tist, C. K. Rush of the Low T empera­
ture Laboratory, se,·cral years ago pre­
dicted the eventual occurrence of icing 
trouble of the type experienced by the 
Protcus, bu t it has taken two or three 
years fo r the first case 10 turn up. 

M utual Advantage: The Engine 
Lab has a lso recently carried out tests 
on a Bristol Olympus. The NRC 
f rcquentl y performs low temperature 
engine tests of British engines because 
it finds it mutually advantageous to 
<lo so. :\n opportunity is given to study 
the latest British engines and get up 
to date: information on new develop­
ments. as well as to see what mistakes 
can he ma<le. F rom the British stand­
point, the alternative 10 ha\'ing the 
tests performed by the N RC would be 
to build expensi,·e artificially refriger­
ated test cells. \\'hereas. as one ~RC 
scientist puts it. "\Ve ha\'e refrigerat ion 
by God." 

In all. two of the test cells are 
especially equipped for icing tests on 
jet engines. The special equipment 
comprises hanks of nozzles and of 
auxiliaries such as pumps, fi lte rs, con­
trols, etc., frr spraying water to simu­
late ici ng clouds. The nozzles arc 
located inside ducts through which t~e 
engines draw in the cold winter a ir. 
One of the cells is, in addit ion, to be 
artificially refrigerated, using the plant 
capacity of the Low T emperatu re 
Lahorawry. so th;11 air tempera tures 
b:low 1hr winter .1mhitnt c:in he oh 
tained. 
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