
Below, Orenda being installed 
in South African Sabre, Such 
foreign sales have helped return 
development c08ts of engine. 

Dollars from Development 
By GROUP CAPTAIN H. R. FOOTTIT 

"An important factor ... has 
been the stress laid on design 
and development, which is the 
heart of a basically sound air­
craft industry." 

- Dept. of Labour Pamphlet. 

[JiHE PLA!'\E was down after 16 
c:'_l hours in the air. As it slipped in 

for a landing the wheels bogged 
down in the soft earth. Slowly the big 
biplane went over her nose, her boxkite 
tail high in the air. In minutes the crew 
was surrounded b~ a group of chatter­
ing school girls and curious farm 
workers. This was the unofficial recep­
tion committee, the first to witness the 
end of this record Aight. But soon the 
world would know. :-\lcock and Brown 
had made the first non-stop trans­
Atlantic crossing by aircraft, from St. 
Johns, Newfoundland, to Galway, Ire­
land. The date was June 15, 1919. And 
their . record was to stand for eight years 
until others would again successfully 
chance the uncharted airways of the 
awesome Atlantic. 

The aircraft that sw~pt Alcock and 
Brown into the headlines was a big 
cumbersome bomber tapped from the 
vintage of World War I, the Vickers 
"Vimy". The company that designed 

and built it, Vickers ' (Aviation ) Lim­
ited of England, was a plodding 
pioneer in the airplane business. They 
hadn't shown particular promise. Yet 
they were buttressed by an enviable 
reputation in the heavy industries, not­
ably in the field of armament. There 
were Vickers battleships, submarines, 
torpedo boats, guns of all kinds and 
calibres, tanks, armoured cars-in fact 
a complete catalogue for the well 
equipped service. 

Getting a Start: In 1911, after a Ayer 
in airships, the· company set up their 
stocks in the heavier-than-air business. 
To get under way they bought a license 
to build the French all steel monoplane, 
the R.E.P. But they were soon-...plung­
ing forward at full steam on their own 
designs. So the 1914-18 War saw the 
Vickers "Gun-bus", the "Bullet", and 
several other designs, crisscrossing the 
front line trenches. But I imagine that 
it was the old "Vimy'', Alcock and 
Brown's famous Aight, and the postwar 
developments of the Vimy that really 
set up the Vickers company. Now the 
name is a household word. Even our 
children in Canada look up and say 
"See! A TCA Vickers Viscount!" 

There is a lesson in this Vickers ven-

ture which we in Canada could well 
absorb. We've been told too often that 
the development of aeronautical equip­
ment is "too expensive." We've been 
fed too long on imported airplanes and 
build-it-yourself license deals. True, we 
have developed a few airplanes such 
as the de H avilland Otter and the Avro 
CF-100 fighter. But even these have 
been financed to the tune of fatherly 
phrases on "industrial maturity" and 
"solid foundations." Development of 
all aeronautical equipment certainly 
gives us all these fine phrases say. 
But the bed rock truth of the business 
is the simple fact that design and 
development is a money making propo­
sition . Let's not forget it. There's 
dollars from development. So if we 
want to make money, or save money, 
we must develop our own aeronautical 
deYices just as Vickers have done. 

There 's a limit, of course, to what 
we can do. But this limit is basically an 
economic one. It hinges on the ques­
tion, "How many of these products do 
we want?" If the answer is only 
"Two", it is obviously not economical 
to design, develop, and produce this 
small number. But if the answer is 
much higher we should automatically 
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Builclinl! h om <'•l!ro ,ni CF -100 h as pron •d m o re economica l than l if'c n ~t' prorl 11 £" l io n o f Scorpion (ahovc) woul<l lrn w· ht·rn . 

start deciding on our own deYelopment. 
Break-Even Poin t: Take aircraft, for 

example. V.le k now from our own pro­
duction records, and those from all 
over the world, that when the produc­
t ion plans call for the roll-out of some 
100 airplanes, the cost of each airplane 
is getting to a low dollar figure. More­
over. there is only some I 0°-'0 to 15°/6 
drop in price, based on the cost of the 
first production model from the l 00th 
to the l .000th. Consequently, :rny time 
we're talking about new transports or 
new fighters. in numbers such :is these. 
we should certainly be talking about 
developing our own design . 

Unfortunately, we Canadians haven 't 
really caught on to this idea of dollars 
from development. I 'd say we're over ;1 
century behind our southern neighhors. 
The lj,S. in 1800 had just broker. out 
of the British yoke. There was ,1 g reat 
sigh of relief which echoed throughout 
the Thirteen Colonies. For all during 
the restrictiYe days of the \~Tar of In­
dependence. the colonists h ad been 
primed and cajoled with the demo­
cratic ideas of the new nation. T hey 
would be free men. They could elect 
their 0 11'11 go1·ernment. They could do 
as they pleased. \'-.1hen George Wash-

ington finally led the American .'\rmy 
to 1·ictory oYer George the Thircl's red­
coats. the U .S. peoples had had enough. 
They merely wanted to exercise th is 
nell'ly won right of doing ll'hat they 
pleased. 

\:Vi th this attitude sc ience. i1wemion. 
and general ,.'Jrogress took a marked 
slump. Steam engines had been in-
1·ented in England and were al reacl)' 
in use. The Americans wanted none 
of them. A road was partly built across 
Hhode Island and money 11':lS req u ired 
to fin ish it. Thn Yoted it down . . '\s one 
legislatil'e member expla ined it. roads 
were built in England, the English 
were ru led by a k ing and were nothing 
but sla,·es. The Rhode Islanders were 
free people. They werer. ' 1 going to do 
:111ything the slal'es of Engl;rnd were 
fo rced to do. Consequently there \\'as 
no money for the turnpike. 

This kind of foolish reasoning \\'Cllt 
on all through the Atlantic states for a 
number of years. As Henry Adams 
wrote in his 1889 edition of the History 
o[ the United States. "Until they were 
satisfied that knowledge was money. 
they would not insist upon h igher edu­
cation; until they saw with their oll' n 
eyes stones turned into gold, and l'a-

pour into cattle and corn. they ll'Ould 
not learn the meaning of science.'" 

Lesson Learned : .'\s we know, the 
l.: .S. people did learn the meaning of 
science. In fac t. in the last century 
they ha,·c probably become the most 
scientific race on the face of the earth. 
True enough. they ha1·e experience and 
the natura: resources to bnck them up. 
But we have experience and natura l 
resources. too. And in certain aero­
nautical areas there ·s no real reason 
wh y Canada shouldn't take the lead . 
The design and development of Cana­
d ian airplanes. for exampl~. i~ noth ing 
new. How many remember the numer­
ous original designs of Can,1dia11 
Vickers Limited in the mid-J920's: 

In cast you \·e forgotten the history, 
it ll':1s at the end of Work! \:V:ir I 
"'hen the Canad ian Go,ernment can­
celled the contr,1cts th:it our embroyo 
aircraft industry had been working on 
during hostilities. For a number of 
years the plants were <lark. Finally in 
1923 the Government ordered a small 
batch of British airplanes. to be built 
in the Canadian Vickeres plant in 

Montreal. This w:is the start. The fol­
lowing vea r Vickers added a small 

design staff to their personnel. And 



the,· \\'Crc soon sharpeni•1;.: their p~ncils 
r('ady to dra 11· up a nc\\' airplanc. 

Tht' first order the Can:1dian com­
p:111\' re,ri1Td was for the design of a 
three place. singl~ engine. Aying boat. 
This 11·.1~ rcq11 ired hy tht' Cm·ernmcnt 
for t r:111spon :11ion. photogr:1phy, and 
forest ~llfl'C'YS. Thl' \'ickcrs drawino . ~ 

ho:mls wc:re soon litcred ll'ith blue 
prints. 1 n l \\'o years thl' prototype was 
flying. Then bet \\'c:c::n I 9~(> and I 930. 
sixty of these successful airplanes were 
\\'heeled out of the Vickers plant, six 
of them ll'ith Chil~an insignia-their 
li rst foreign sale. This was the Vickers 
\'cdette. Unfortunately the \·edette was 
the on ly really succesful airplane of the 
Canadian Vick~rs line. Howe,·er. it 
11·as fulloll'ed by original designs whose 
11:1mes are etched in the annals of 
Canadian avi:nion: the \·aruna, Van­
rnuYcr. \·ancssa. \·ista. \'elos. and 
\'igil. .\II of these were prototype 
rfforts. although r ight \ 'a runas and 
seYcn \·:111couYers were built and used 
for forest fire control. 

Birth of the Industry: This \\':1s the 
h11111hlr birth of industrial aircraft de­
\'C:lop111cnt in Canada. l..intil J 928. 
Canadian Vickers \\'as the only com­
pany n ·~n capable of designing and 
building :!irplanes. Rut the beginning 
rndcd in a still birth. and the noble 
n:pcriment 11':tS abandoned. It would 
he a number of yea rs before Canadians 
11·otdd hesitatini::ly try again on any 
,,:ii·:. Its too bad that we didn't keep 
the original effort going. Didn 't we 
realize that all industrial beginnings 
arc in the nature of an experiment? 
\Ve should hal'e, R. 0. Prescott. writ­
ing in the Journal of the .'\merican 
Statistical Association. as early as I 922, 
had carefully analy7.ed the growth of 
industry Ill any country and confi rmed 

1,1) 

this ea rly. searching stage. In an ani, lc 
entitled "Lall' of Growth in Forc::1st­
i·1g Demand'', he highlighted the four 
stages of industr i.d del'clopm~nt. I 11 

order of their appearance these phases 
arc: (a) Period of Experimentation. ( h) 
Period of Groll'th into the Social 
Fabric, (c) Period through "'hich 
groll'th increases hut at a diminishing 
rate. and (J) Period of Stahilit). 

It is ob,·ious that Canadian \"ickc:rs 
design efforts were in the industrial 
"Period of Experimentation." But 
where are we now in this design world~ 
P. ) . Stanley in analyzing aircraft pro­
duction records after \,\Torld \V:ir II. 
wrote in h is l..J .K. College of Aero­
nautics report. " In cases of human pop­
ulmions and manufacturing em : rprises. 
hoth of which arc extremely com­
plex entities. the situation at a1l\' o;ie 
tim~ is the result of an enormous num­
ber of complex forces and in teracti:rns." 
Some thirty years after the Canadian 
\·ickers heyday. it is impossible to pin 
doll' n all these '·complex forces and 
interactions so we know ll'here we 
stand. Howe,·er, in the post1rnr period 
11·e ha,·e produced a Canadian-designed 
trainer. sel'eral transports, a fighter, 
and eYen a helicopter. On the engine 
side there ll'as the experimental Chi­
nook. the Orenda, and noll' the I ro­
quois. It therefore seems almost safe to 
s~y that we ha,·e now climb~d the in­
dustrial ladder to the second phase. the 
Period of Growth into the Soci:d 
Fabric. 

Of all these industrial hurdles. this 
is prob:tbly the highest. For this is the 
period where public opinion can play 
a hand : a period when any of the 
:td\'erse forces and interactions may be 
kicked off by a newspaper article and 
so upset the apple barrel: a period 

11·hcn a political decision. h:ised on in­
sufficient information. 111:1)' well set us 
hack to the beginning of the race; a 
period when a Parfi;nnentary enquiry 
and ;1 m isunderstood ans\\'er may put 
:t stop order on all de,·elopmcnt : a 
period ll'hen almost anything may light 
the fires of public opinion and s~t us 
hack to the Experimentation Phase. 

L icense-Built: To make matters 
\\'orse the general public has heen fed 
for years on the id:a of building foreign 
designs of almost anything in Canada. 
In the aircraft industry alone. we must 
ha,·e built dozens of them. Remember 
the Vickers Viking. the .·\Ho A.l'ian. 
the Fokker Super Uni\'ersal, the de 
Ha,·illand :'doth. the Fairchild 71. the 
the Blackburn Shark. and all the World 
\Var II airplanes: \;\Tith such a heritage 
there is always a strong tendency to 
say that its cheaper and better to just 
buy a lic~nse :rnd start out buildi ng 
sonieone else's design. 

In reality. howel'er. it ·s not as easy 
:1s that. In June. I<J'i-l. the Right Hon . 
C . D. Howe. Minister of Defence Pro­
duction. expl:iined th: selection process 
to Parliamcnt: "Our aircraft program is 
a good example of ho\\' we utilize all 
a,·ailahlc know-how and dc\'elop­
ments." He then went on to point out 
that ll'hcn we nc.:ed only a f~11· of a 
tYpe. 11·e sun-ey the existing designs, 
select the one th:n best meets our need, 
and import the necessary number into 
Canada. "Th is latter policy has heen 
followed." he said. "in the case of the 
Ranshees. the :'\eptunes. and the heli­
copters ll'hich we have ordered from 
the United States." 

:..fr. Howe then told the members 
that when the Government needs a 
considerabl~ number of airplanes of one 
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DOLLARS FROM DEVELOPMENT 

tl'J'C. hi, Dcp:1rt 111e11 t h:1s t\\'0 choices: 
either the" c:1n :1 rr:111gc to produce an 
existing :1irpl:11ll' in Ca11.1da ... ''on a 
license :1grcl'111l'n t from anoth er m:111u­
facturer. or d~sign and dnelopmcnt by 
a Can:1di:111 company ... .-\ftcr discuss­
ing some of the G .S. aircraft that have 
been built in our plants Mr. Howe 
stated, " It is t rue that by following this 
practice we elimin::ne dcYelopment 
costs. On the other hand. we a re 
faced wi th li cense fe~s th::t are in rea lity 
payment in support of the de,·elopment 
staff' of an aircraft industry 111 another 

countrv. 

H ere. of course. is the crux of the 
matte r. Thcs~ license fees and royalty 
pavments can run into millions of 
dollars . .-\nd these all pou r into the 
coffers of the company that designed 
the airplanc. I haH: no figures avail­
able. but I would Yenture to g uess that 
l\ orth .-\m~ rican :\ ,·iation has a ln .:ady 
reaped a handsome profi t from the 

p roduction of the F-86 Sabres in Can­

:1d:1 :md l tah·. 

Hidden Dividend s: When \ \T design 
and de,·elop our 0 \\'11 a irplanes. we p:iy 
for the dn-elopm::-nt hut we s:1,-e on the 
license and royalties . And e,·cn if \\' t> 

don ·1 sell our o"·n designs outside of 
our o,Yn borders. there are st ill do­
mestic diYidcnds. l would think. for 
example, that the CF-I 00 jct figh ter. 
and its O rencb engine, both designed 
and built in Canada, cost us less today. 
with the numbers we h ave produced, 
th:in if we h:id bought a similar pro­
duct from the U .S. or U .K. Even if we 
had decided to build a comparable 
design. such as the l\'orthrop f-89 
Scorpion. I'm sure it would ha"e cost 
us far more \\'ith license and roy:ilty 
parn1ents than our present CF-100 

does. 
To determine exactly w here \\·c st:ind 

is a most torturous task . The bare s~ll~ 
ing price of a Canadi:m-designed :ind 
built airpbne is no true indication of 
its cost to the GoYernment. \~1c must 
figu re on the corporation taxes and the 
ind i"idual income taxes- since thes~, 
in effect. a re monies returned to the 

Treasurr and are the same as a refund 

on the aircraft's selling price. \Ve must 

calculate the impact o[ the a ircraft 
\H>rker·s pay e1welope on the Canadian 
l'ConomY. His dolla rs p:iY hidden taxes 
on food and drink. H e supports the 
local car dealer, the butch er and the 
baker. :\n,--! each in turn p:iys taxes 
\\'hich roll back in to the Government 
and so reduce the rea l cost of the air­
pbne. 

We ha,·e been far too glib in the past 
in trying to compare one simple selling 

price against :inother. We have t ried 
to assess our de,·elopments by such 
simple comparisons as the cost of a 
CF-1 00 against the cost of a U .S. Scor­
Fion. or :i U .K. Meteor. T his indeed 
is a false y:irdstick. MoreoYer, in some 

cases our decision for development has 
hi ngecl on the possibility of fo reign 
s:iles. completely neglecting the effect 
on our domestic market and our do­
mestic economy. If we choose the right 
product to dnelop, it is almost certain 
that we can compete in the air marts 
of the \\·oriel . South Africa and Ger­
many haYe bough t our Orencla engine 
in the C:111aclair-built Sabre aircraft. 

The Timmins Aviation Building at Montreal 
Ai rport, presently under construction along­
s ide t he Domestic Terminal, will be Canada's 
first air freight terminal built specifically for 
that purpose. When it opens this Spring, it 
will mark another progressive step by Timmins 
Aviation Limited. The entire ground floor 
warehouse section was contracted for by seven 
international air carriers, and Canadian Cus­
toms, before construction was initiated. 

~ 
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One-two-three on the HI Shear Rivet 

1 minimum 1· 
protrusion . . . . 
H i-Shear rh·eU- have lhe 
s mallest "Headed Ends" 
of any high s treng-th 
fastener. 

2 maximum 
smoothness . . . . •• 1•1:0T1: l· :-; 111-'" SliO\\"S FIii! 

.\I A:\ I ;\11 ' .\I c 1:11· c o :-,.;JJJTl•I:'\" 

llf easuring 480 by 80 feet , its top floor will 
be dev ot.ecl entirely t.o quality office accom­
modation, and a number of well designed !.· 

office suites arc still available for rental 
to companies cissociatecl w ith thr av iation I/ 
indu stry . For information, inquire : ~ 

TIMMI NS AVIATION LT D. 
MONTREAL AIRPORT, MONTREAL 33, QUE 

IIJ>l 

The smooth ~pherical 
r i,·et end eliminnte !-i 4.8 15.5 
chaffing of adja cent fuel 
cells or other equipment.. 
H i-Shen.rs elimina te h:11..­
a rds in ai rcraft areas 
which are a ccessible to 
the flig-h t c re,v, passen­
g-ers, mai nt enance crews 
an d cargo. 

P OUNDS P E'R THOUSAND 

) less weight . . . . 
Hi-Shea r rivets a re the 
lig-htest. high s trent--th 
fasteners available. 

note 
Comrm risons of size and weid it shown 
a bove based on Hi-Shear H-S48-6-5 pin 
an,I H S 15-6 collar ; A N3-5 bolt. AN::: 10-o 
nut an,i A!'-::,G<l-1 0 washer. 

Exc:lusive Canadian Lic:ensees 
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1\L1gazinc that de Ha\·ilL111d of C.111ad.1 
are advertising that the ir Bea\·cr a ir­
craft a re "operating in 50 d ifferent 
coumries on 7 continents, from Pole 
to Pole." This is an impressi\·e record . 
It 's impressi\·e. too. to see that at the 
foot of the adYertisement is the note, 
"Designed an<l built by The de I-laYil­

bnd A ircraft of Canada L imited ." 
Other Facets: There are many other 

face ts to this do-it-yourself d iamond. 
[ asked L. H . Kottmeier. \'ice president. 
Sales. fo r the A ircraft Di\·ision of 
C.rnadian Ca r & Foundry Co. Limited. 
. 1bout them. Les Kon'rneier has had a 
wide and Yaried career in a ll aspects 
of airplane design, production. in­
spection. and sales. in both the U .S. 
and CJnada. Said he, ' 'Firs: and fore­
most. any license agreement is usually 
restricti\·e in territory, which cuts down 
your scope of action. \ foreo\·er. in the 
p;ist many such deals h:i\·e been of the 
'one shot' \'ariety. Th is me,u1s that the 
licensee is in a d ifficult position to 
supply cont inuing spares. since the 
spares mar:;et is based o n the number 
of ai rcraft produced in the single run. 
Spares ;ire :i continuing and important 
part ot any aircraft company's business. 
and in well establ ished lirms often 
account fo r 50°~ of the gross prolir." 

On the de\·elopment side he points 
out :rn interest ing sidelight: there are 
always ·'by-products ot design ing air­
c raft. as there arc in all de\·elopment 
lields. The Hi-shear ri\·ets. the chem­
mi ll process. and many other ideas are 
real money m:ikers for their O\\'ners." 

TE we 're going to re:ip dolla rs from 
our own de\·clopments. both from the 
major products and the side lines. we 
must ha\·e :i preparedness program th:it 
leaYes no point in doubt. E\·en the old 
Vickers \ -edctte depended on the Cni­
\'ersin· o f T o ronto's new. 19:24 model. 
w ind · tunnel to establish its aerody­
namic ch.1r:1cteristics. So we. in this age 
of complexity . must ha\'e modern wind 
tunnels. st:itic test rigs. and research 
facilities . \Ve must a lso be prepared 111 

the economic lield. 
Com mercial Sales: I was talking to 

\V. Stan le\' I laggett. Director of the 
Bristol :\e;opbne Company of Canada. 
recent!v. He \\'as tellint.r me about some 
:ispects' of selling :iirpl~nes on the com­
mercia l 111.1rkct. One ::iirpl:rne may be 
techn ic:tlh· better th:in another. But 
it the 111;nut'.1crurer 111:1king the better 
:1irpbne docsn 't h.1\'e :in easy payment 
pl::tn to fin,111ce the sale, he may lose 
out to lhe firm th,1t has the poorer 

.\larclz, L95i 

April 8-12- \\'cldin;; Show & Annual 
Ykt:tin~ .L\mcr:can \Vclding Soc., Convention 
Hall & Hotel Sheraton, Philatlclphia, Pa. 

April 22-2-l-\'ickcrs Inc. Annual Jct Engine 
1 lydraulic Symposium, 1 lotcl Si:11kr, Detroit. 

April 25-26 - AITA Semi-annual Mecl• 
ing, Empress Hotel, Victoria, B.C. 

:\lay 6- 10-lndustrial Tool & Production 
Shm,·. Exhibition 1'.1rk, T oronto. 

.\-fay 22-24-. \ nnual Cun,-c111ion . . \111cric1n 
Socict1· for Qu.1litv Control, Masonic Temple, 
Dl'troi t. 

June 8 - Air Fo rce Day across Canada. 
June 24-25-2911, :'v!ccting, .\viatio n Di, tri­

butors & \bnuiactu rcrs .\ ssoc., Gr01 c Park 
Inn. Cnlor:1clo Spri11.~-, . Colo . 

Scptcmucr 9 -13-1.\ T.\ .\nnual General 
\ lccting-, :Vfadrid. Spain. 

Sept. 30-Oct. +--Canadian '-'ational \later• 
ials I landling Show, Show :'v!art. \lontrcal. 

October 2·-l-.-\nnual \.lecting and Forum. 
~ational Business Aircraft :\ssoc.. Cosmo­
politan Hotel, Denver, Colorado. 

plane. but the better payment plan . 
.-\II in all. th en. we need to b~ pre­

pared technically and economicalh·. if 
\\'e are going to get dollars from our 
own de\·elopments. I lirmly belie\'e 
that \\'e are. H owe\·er. the re are many 
that :ire not so sure. i\s R . H . Guth rie. 
Engineering \ fanager for Canadian 
Pr::ltt & Whitney, once told H. C . Lutt­
man. Secretary of the Canadian .-\ero­
nautica l Institute. as the latter reported 
it in an issue of the C .. -/./. Log. "The 
trouble in Canada is that we don 't 
know what we know. 

·'Dick Guthrie is right. But it's t ime 
\\'e found 011t. For there are dollars in 
de\·<'lopment. As an editorial in the 
.\ fontreal Ga-:::ette put it. " .\ll these 
sales mean that Canadian design ::rnd 
\\'Orkmanship arc becoming recognized 
through out the \,·orld as lirst rate. 
There is no reason why Canada should 
not deYelop aircraft production as a 
major national industrv : the Swiss. 
after all, did not im·ent ~hi: w:itch." 

NATIONAL RESEARCH 
COUNCIL 

( Co11ti1111ed f r om page 37 ) 

Simula ted Ice: [ n the D i\· ision ·s 
Low Temperature Laboratory is .111 
icing tunnel in which models or fu ll­
sc.t! e .:omponents ( e.g .. jet engine .1ir 

intake) mJy be subjected to .cond itions 
exi,ting in Aight through icing clouds. 
T h is lllnnel is a dosed circuit Ltcil itv 
\\'ith a 4 ½ ft. SGuare working sectio;, 
,111~ _:i ma~imum airspeed uf 200 mph. 
Refrigeration eq uipment can lower the 

'.Clll }'': « II<' II :ii,· Ill 1 c: l ol \II I" . .ii 

max imum , pci.:d . \\·.11t: iniL· ll:d 

th rough :tn :1rray of nozzks .1nd atom­
ized lo controlled d roplet diameters 
d u plica tes the cond itions of icing cloud . 

In this same laboratory is a smaller 
icing tunnel, having a work ing section 
of only 8 in . by 10 in., but capable of 

~peeds up lo 500 mph. This is mainly 
used for work on instruments and 
other small equipment. 

T here are as well , three cold 
chambers where equipment under test 
can be subje.cted to temperatures 
ranging from as low as - 85° F. to 
+ 167 , F ., at winds up to 40 mph. The 
largest chamber. which is big enough 
lO be used for cold soaking of large 
equipment such as lire t rucks. tanks . 
etc., is 50 ft. long, 15 ft. wide and 
15 fr. h igh . Thi.: two small chambers 
:ire 10 ft. square by 8 ft. high. 

The helicopter spray rig loc:ited al 
C plands. though regarded :is part ot 
the Low Temperature Laboratory, is 
operated by the :\' .-\E F light Resear.cl1 
Section. It is used for testing helicop­
ters in free flight in simulated icing 
conditions. T he spray rig is iO ft. 
hig h :rncl produces a large icing cloud 
15 ft. by 30 ft. by atomizing water 
with steam in spray nozzles. It is 
useable during the winter months only, 
being located outdoors. 

Structures: T he D i\·ision of \ lechan­
ical Engineering's St ructures Labora­
tory has well equipped faci lities fo r 
work in the areas of statics. dynamics. 
aeroe lasticity. and :iircraft hydraulics. 

Statics includes research on airc rait 
structu res. civil and marine structures 
and a wide \'ariety cf structural com­
ponellls, as well as work on structural 
and plastic m:iterials. The most im­
posing single piece of equipment used 
in connection with th is phase o( the 
laboratory's work is a testi ng machine 
w hich c:Jn apply tension, compression . 
or bending loads of up to 600.000 lbs. 

D ynam ics work includes investiga­
tions on aircr:tft landing ge:ir. the 
determin:ition of dynamic loads on 
milita ry equipment. a variety of struc­
lllral vibration problems and f.ttiguc 
im·cstigations and research. F ixed 
fatigue tt'~lin;,: equipmclll pro\·idcs f.Ki­
lit ies fur tkx11rc. ,li rc.:l stress and 
torsion fatigue tests. The load capacity 
of this equipment is slated to be in­
creased lO 130.000 lhs . . \ ncillary equip­
ment includes a range uf ,1,cclerometcrs 
up lO 200 G's. 
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