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Flig t esearch at Uplands 
UPLANDS LOOKS TO A FUTURE AS CANADA'S CENTRE OF AERO RESEARCH 

S
O.YI£ DAY in the futu re, O ttawa 's 
Upl:111ds Airport may be one of 
the world's foremost centres of 

flight research. It wi ll h:ive a super­
son ic wind tunnel that will rate among 
the most ad\'anced of aeronautical re­
search tools anywhere. :\ircraft being 
used for research and development 
work will fly off a runway 25.000 f~et 
long. These and many other things 
are in the cards for Uplands if long 
range plans to turn it into the focal 
point of Canadian aeronautical research 
are eventually realized. 

Actually the fi rst phase of this long 
range plan has fo r some time been 
completed . This involved the mo\·ing 
of the :\'ational Aeronautical Establish­
ment's Fl ight Research Section from 
its original base at :\rnprior, Ont., 
where it had been originally set up 
in 19-!6 as a joint operation of the 
National Research Council anti the 
RCAF. T o accomplish this move, it 
was necessary to build new q uarters 

fo r the Section at Uplands. T hese 
quarters took the form of a gleaming 
white concrete arch hangar, with in­
tegrated workshops and administrative 
quarters. 

At the same time, the first stage of 
the Cplands runway extension pro­
gram was carried out. with the main 
runway being st retched to 8.800 feet. 
There is to be a second extension 
which will take this runway to about 
15,000 feet, and a th ird and final one 
which will br ing it to 25,000 ieet. 
These last two stages are. of course, 
some time in the future. 

In addition to the main hangar 
building :ilready menti:incd, the Flight 
Research Section has a number of 
other buildings in the \' icinity. these 
including a heating plant. a storage 
and motor transport building, and :i 

c:ifeteria. 
:\s it now stands, the Fl ight Re­

search Section has reached the first 
plateau of the program to develop it 

into a Canadian centre of advanced 
aeronautical research. Steps are always 
underway to take the action necessary 
to reach the second plateau. 

These involve the bui lding of the 
long-mooted supersonic wind tunnel. 
This project has been delayed for some 
time because of difficulties in getting 
sufficient funds, there being something 
like $6,000,000 in\'olve<l. H owever, it 
now appears that these difficulties are 
near resolution. 

W ith the completion of the wind 
tunnel, an interest ing change will take 
place in the administration of the 
Flight Rese:irch Section in that its 
operation will be taken O\'er by the 
Defence Research Board . T o date, it 
has been admin istered by the :\'RC. 
Even after the Section is taken over 
by the ORB, however. it will continue 
to be known as the "~.-\E'' Flight 
Research Section . 

T he installation of the wind tunnel 
at Uplands will in time be followed 
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Picture be low shows m os t o f the exist ing facili ti es of the 
NAE's F li;:d1t Research Sect ion a t Upland, . Left foreground 
is Lhc rnain han;rar ; jus t behind the han;.:ar is the s to rage 
and garage hnilrlin;::: centre rcur, the powerhouse and 
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,team plant ; upper r ight, cafeteria. Not in this p ic ture is 
the h elicopter icing ril!, wh.ich is locat ed in aret, to rig ht of 
han;.:ar. :"/cw, adnmecd superso nic wind tunnel wi ll be built 
to rear of :mtl be tween powerhouse and cafe teria bu ilding. 

45 



Ph o tu;!r.lJlh:-- abo,·c. below, and to ril,!ht 
ill11:•tra1t• i'iAE exp eriment~ with \'Or­
l('X ;!t.'11t·ralor~, a typical instUllntio n 
lu•:n;: :--hown al J'i;.d1t on a 'J'a33 wing. 

Aho"c, stabilizer-mounted cam e ra pie­
turcs tuft s tudies with a \'Ortex 
;.::encrator-fitt ed CF-] 00. Top, in pre­
bu ffe t eondition : aho"e, huff et o n~ct. 
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l'ic:ture sequ ence sh ows action of re­
pca tin:r parachute deYeloped hy . ·.4.E·s 
F li;.::h1 Research Section. Above, open : 
he low, closed; and bottom, re-opened. 

Open and close action o f re p ca tin;: 
1rnrac hute can be made to re peut us 
many times as de,ircd. Parachute 
m akes possible more uccura le drop~. 

by the building of other research tools 
on the same site, as their need becomes 
necessary . .. and the necessary funds 
become available. 

Since the Flight Research Section 
was established in I 9-1 6, it has made 
many significant contributions to aero­
nauti~al knowledge. A number of in­
teresting research techniques have been 
developed and at the same time. 
numerous developments of immediate 
practical value to the aviation industry 
in Canada have been carried out. 

Among the first projects carried out 
by the Flight Resear.ch Section was the 
Aight testing of the NRC tailless glider. 
Built at the .\fontreal Road laboratories 
cf the '.'\RC, most of the Aying pro­
gram was conJu(ted from Edmonton's 
!\"amao Airport over a period of three 
summers. 

Al:hcugh this project produced use­
ful design data and considerable ex­
perience in instrumentation and testing 
techniques, no further development 
was c:insidered since the immediate 
future for aircraft in many categories 
appeared to lie in the direction of 
higher speeds utilizing comparatively 
thin wings. 

Another interesting program that 
was carried cut shortly after the 
termination of the tailless glider work. 
i1wolved the transonic testing of models 
by the wing-Aow technique, a method 
which had its origin at the 1 ACA in 
the U.S. T o appreciate the value of this 
development, it is necessary to realize 
that at that time Canada had no tran­
sonic wind tunnels and no jet aircraft 
capable of 1r:rnsonic Aight. Though 
thi, was oniy a frw short yc.1,, a;_!o, 

the current glut of Sabres and CF-l00's 
was some time off. 

This wing-Aow technique involved 
the acquisition of an RCAF \1 ustang. 
The wings of the aircraft were modi­
fied by the addition of a 32 in. wide 
fibreglass hump on e:ich upper main­
plane. thereby increasing the camber 
of the wing in a 32 in. portion of the 
span on each side. Since the airAow 
over this humped section must of neces­
sity have been much faster than the 
forward speed of the aircraft, the 
resultant Mach 11L1mber of the model 
mounted on the hump was therefore 
higher than the aircraft .\1ach number. 
By flying the ai rcra ft at speeds up to 
Mach 0.75, it was possible to obtain 
local Aow velocities at the model posi­
tion \·arying from .\fach 0.4 to Mach 
1.2. Balance equipment and other in­
strumentation to record the effects of 
the tests on the model were installed 
in the .\fostang's ammunition bays. 

Among the projects th:it were put 
1hrcugh the ir early transonic paces in 
this manner were the CF- I 00, the 
C.-\RDE-de\'eloped ·'Heller .. anti-tank 
rocket, and the Vel\'el Glove guided 
missile. 

In the last few years. the Flight 
Research Section has been associated 
with such projects as the design and 
development of Vch·et Glove launchers 
for both the Sabre and the CF-100, 
as well as the Aight testing of these, 
It has also carried out all the flight 
testing in connection with the NAE· 
developed reheat system. 

A unique development of the Flight 
Research Section has been the repeat· 
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Phoenix claims is second to none in 
the field and moreover, this accuracy 
is maintained over exceptionally wide 
temperature and acceleration ranges. 
Inductive type, variable reluctance type 
and differential transformer type trans­
ducers have been designed, de,·eloped 
and prototyped by Phoenix and these 
in turn have been stepping stones to 
the manufacture of precision apparatus 
such as angle of pitch and yaw trans­
ducers, relative wind sensors, pressure 
transdu.cers of all kinds including dif­
ferential types, accelerometers includ­
ing airborne recording types. remote 
position indicators ( servo types for 
s1 ress testing). 

PSC Applied Research: As this 
company's name implies. its activmes 
are aimed mainly at research and de­
velopment. though it has now become 
active in the production side as well, 
as a result of the success of some of 
its products. :\ n outstanding example 
of this is the R T heta Computer 
navigation aid which is now in pro­
duction for the RCAF . 

Originally set up as the research 
division of Photographic Survey Corp .. 
ARL was later incorporated as a sep:ir­
ate entity specializing in desig n en­
gineering and production of air.c raft 
inst rumentation and controls: photo­
grammetric and optical instruments; 
ai rborne geophysic:il sur\'ey equipment; 
photographic equipment. Products de­
veloped. besides the R Theta Computer 
include instrumentation c.1meras, rocket 
fire control intervalometers. dual-probe 
ice detectors. and sp~cializcd armament 
control equipment. 

Canadian General Electric: The 
development activities of this company 
which are of particular interest to the 
aviation field are handled mainly by 
the Electronic Equipment & Tube 
Depa rtmt:nt. Suitable facilities and 
personnel are maintained to provide 
consulting. engineering and manufac­
turing se r\'ices for the development 
and production of mili1ary electronic 
equipment and systems. 

FLIGHT RESEARCH 
( Continued from page 46) 

ing parachute. which by automatically 
opening and closing ( the canopy is 
collapsed by twisting the shroud lines, 
which then unwind, allowing the 
canopy to open again ) makes possible 
more :icrnr:tte dropping of supplies 

.\larch , /957 

.,n l equip :i.·nt. 
Of more recent interest :ire the Sec­

tion's investig:itions into the effects of 
vortex generators and, more to the 
point, the causes of these effects. 
Vortex generators arc well-known and 
have been widely used to improve the 
characteristics of subsonic wind tunnel 
d iffusers and to suppress shock-induce<l 
separation on aircraft wings. In gen­
eral, vortex generators are small wings 
mounted at right angles to a surface; 
the tip vortices of these wings is used 
to alleviate separation of the boundary 
layer from the surface. A typical con-

11g·1 1 :< .1 111.J .1p1 11 .111111: is shown in 
pho• ,s accomp:inying this ar iclc. 

T his program ~tarted in 195-1 and IS 

still continuing. Both a T-33 and a 
CF-100 have been used in connection 
with the allied flight testing. Tests 
have also been carried out in a low 
speed wind tunnel. 

AEROPHYSICS 
( Conlintud from page 7 5) 

situation would be to be able to prevent 
th is noise from penetrating inside the 
fuselage, without having to resort to 

cu.:,.;ottt O.C. suppl~ 
\Al~~ A.c.ma1ns 

'(lifer~ 
R\ECTI F.1 ~1R 

EO MENT 

REGISTERED TRADE MARK 

for Industrial applications 

5ta11dard uleplto1tes ~ Cahles 
18/g. Co. (Canada) ltrl. 
'600 ST. LAWlfNCE ILVD., MONTIEAL 

103 


