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AVRO CHINOOK SUCCESS MARKS

Y/in nett Boyd, Chief
Designer in Avro's
Turbine Div., dis-
cusses the Chinook
with ' Air Morshol
\M. A. Curlis, Chief
of Air Stoff, RCAF.

Chinook on lhe test
bed reody for initiol
running. Observotion
window is ol lefl.

The closed - circuii
wind lunnel in the
Avro plont is used
t o r oerodynqmic
studies reloted lo the
flow of oir ond goses'
through the engine,

T\EBUT of the Chinook iet engine
lulat the Malton plant of A..]r. Roe
Canad'a Ltd. rnarks a new stagb in the
Canadian air,eraft industry. The sue-
cessful running of this initial "de-
velopment" engine took ,on new signi-
ficance during a survey of the plant
where every precise detail of its sleek
proportions was ,d.esigned. and manu-
factured.

One is impressed with the
astonishing am,ou.nt of reseanch and.
development ,development work in-
volved in the {esign of the rnultiple
ibits and pieces which eombigre in a
jet engine.

'The 
com,pressor, ''stator and rotor

blades, for example, represent infinite
effort in aerodynamics and related,
sci,ences to achieve the exact eontours
required. in 21 variations. Then, after
patterns have been made from eaeh
of these designs, there is the major
assignment of profile milling the
aetual bla.'les, of whiitr there are 30
to 100 each row. Accuracy is held to
plus or minus two thousand.ths.

The same dev.otion to detailed ac-
curacy characterizes the other phases
of this engine's ,development.. T'trere
is, for instance, the ,overspleed pit
where m,oving parts ,are whirled at
13,000 rpm in a partial-vacuum steel
ctramb€r. , There is the instrument
lab. for checking thermocouples, ther-
m'ometers, 'pr,essure gauges, ete., with

TOWER LEFT: Turn-
ing conlour on com-
Pressor rolor drsm BELow: Front view of the Chinook comPressor
for the Avro Chinook " cosing wilh stolor blodes instolled. .The nine

cnginc. 3toges ore evidenl in this picture.
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ERA IN AVIATION INDUSTRY

Air Force chiefs from
Otlqwq vicw the
Chinook during its
'off iciql debul. The
ftrsl running of Con-
odq's ftrst iet enginc

wos o success.
ti,exa,mine fuel spray angles and pat-

terns.
':' Ttre bear.ing testing eguipment is
,. designed to meas'ure the gyroscopic
loads usually eneountered. in flight

' manoeurrres as well as the radial and
thrust loads on bearings in the normal
running of the engine;

: This 'development, initially spon-
', so e,d. "by the Qept. of Munitions and.

;" '' Supply under the leadership of the
'''l' Rt. Ho[. C. D. Howe, began d,uring the*
'' 
, war years when word was received'
from the.United Kingdom of a new
type ,of aircr.aft engine .of immense
possibilities.

The first step took place in 1944,
,when Turbo Research Limited, c,om-
menced preliminary investigations on
gas turbine engines. In 1946, the next
step was taken when 'Awo Canada
absorbed the Turbo Resdareh organi-
zation and transferred. it to Malton.

'' At Avro Canada .a design team and
.a ' ,manufacturing organi zatTon have
been created and trained in this new

" skill. The facilities for progressive
(Continued on p'age 80)

BELOW: The overspeed test rig used for ex-
omining the behqvior of rofoting pofis of the
engine ol high speed. Here the compressor
disc is being lowered into the steel.lined pif.

On ihe f, nol s3-
sembly slond, thc
engine con be held
in __either the Yerli-
cql or the horizonlol

posilion.

LOIVER RIGHT: Su-
personic s i g n q.ls
possing through o
compressor rolor
disc detect the slight-
est f low. Any dis-
conlinuity in the mo-
teriot offects lhe role
of signol response.

BOTTOM RIGHT: Port
of the pottern ond
model ship in the
Ggs Turbine Divisionl
of the Avro plont.

of the engine's fuel system is used to

:t ing on finer instruments.

i,",' fn the fuel 1?b,, a complete mock-up

.,test fuel pumps and lines. ' Also, there
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WAIRCAR,GO''
rreduces packing costs,

- "strong box"
packing is unnecessary.
TCA cargo men handle

shipments most
carefully.

a

IIAIRCAR,GO''
a'is economical. ft reduces

inventories and wor€-
housing costs.

ilAIRGAI,GO"
makes eyery Canadian
city a fashion centr

delivers the new at
lts newest.
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TCA in the past has carried many rypes
of commodities, but chiefly the iigtit"t
arlicles now the bulkier and heavier
goods go aloft, too, by ."Aircargo,,. you

:u.1 ship pracdcally anything by TCA
i'Aircarg_o". As weights go up, rates go
down. New and lourr rit", ^make ..AIr-
cargo" every d^y shipping roudne for all
types of business.

TCA's fast skylin€rsi operarirg on regu-
lar pass€nger schedules to all paits of cfn-
ada and across the Atlantic daily, make this
rapid transport service of pardcurar in-
terest ro shippers of all kinds of merchan-
dise. charter plane service also avaiLable.

' Ask for quick-reference tariff and full
information from your nearest TCA
"Aitcargo" agent or wfite;

I{IANAGER, CARGO SAIEs & DEVEIOPMENT,
P.O. BOX 2973,

WINNIPEG, CANADA

Smoll pockoges siill go by Air Express.
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(Continued from page 2g)

developm,ent work in this new field
havg also been established..

'These facilities are capable of de-
signing and m,anufaeturing new types
of aircr:aft engines for both military
and civil needs, to meet conditi,ons
peculiar to this ,eountry.

Basically the Chinook is a g,as tur-
bine jet propulsion engine, consisting
of a nine-stage axial-flow compressor,
six com,bustion chbmb,ers, a single-
stage turbine, and an exhaust tail
c'one.

In operation, air is first d-rawn into
the ,engine by the compress,or. The
compress,or in the Chinook engine is
made up of nine stages, each stage or
row ,of whirling blades coilrpressing
the air a little more until at the end.
of the ninth stage it has 'been com-
pressed to ,about f,our and a half at-
mospheues, or 5,0 lb. per sq..in. This
compression also heats the air to about

i''$*"*;rX'r, this point is forced into
the eombustion ,ehambers pla,ced. '

aroun,d. the ,engine. Kerosene fuel is
pumped. into tf,ir cornpres$d air in 

:

the form of a s,pray and. burned con-
tinuously. A spark plug is use'd tol
ignite the mixture when startin,g.

Ihere are s,ome 1,7,00 e,ompressor -

and turbine blad"es in each engine
which have to be rnanufacture,d. to ex-
tremely close tolerances, and in m'any
instances Avro Canad.a has had to de-
velop special equipment to manufac-
'ture these blades to the required.
precision.

Situated several hundred yards
from the main pl,ant is an engine test
laboratory where compl,eted engines
are plaeed on the test stands and run.

fn add.ition to the lab,onatories at
Malton, there is ,yet another test
facility loeated at No:bel, Ontario.
ThiS plant was selecte,d hecause of its
power plant equipment oonsisting of
a 6,000-hp steam turbine, which is
ne'eess,ary for oompressor testing.

A number of l'arge reciprocating air
rcorrrpressors 'capable of supplying a
substantial 'quantity of &righ pressure
air for eombusti,on and aerodynamie
tests are ,also in oper,ation at Nobel.
The f'acilities are used in the testing
and devetropment of the three eom-
ponents 'of the engine, namely eorn-
pressors, turbines, and combustion
chambers, and also for carrying out
miscellaneous' aerodynarnic tests on
seetions of the engines. \A stud.y of the test f,acilities at
Avro Canada clearly dem,onstrates the
soope and. complexity of the work re-
quired in ttre development of gas tur-
bine engines. .


