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Chinook Seen Fi,:st Step 
To New Canadian Industry 

1s independence of aircraft engine design and 
industry in Dominion-New developments for jet 

Ultimate aim 
manufacturing 
anti-icing reported 

So Ille 50 reµresentati ves o f Sll pp! iers 
u1 1 gas turbine components anJ parts 
were guests of A. V. Roe CanaJa 
Limited at a special runnin g of the 
Chi nook engine late last month . 

Greeted by W. N. Deisher. vice­
pres ident and ge neral manager, mem­
bers ot the partv made a tour of in-

• spection of the ·plant in which Can­
aJa 's first jet engine was built, climax­
ed bv a visit to the engine test house 
whe;e the Chinook was put through 

1 ts paces. 
" ] t is our plan to develop a Cana­

dia n Aircraft Engine design and nun­
uiacturing industry that will not be 
dependent on foreign sources of suppl y 
in an emergenc y;' Mr. Deisher tolJ 
the visitors. ·'[n this first engine we 
ha\·e gone a long way on the road to 
indepenJence, and we will reach our 
goal as time goes on ." 

He emphasized that the Chinook 
was concei\·ed . designed and, with 
the exception of a few accessories and 
st:1n<lard parts, bu ilt in the Avro plant 
at :v[alton. 

Brief Description 
Basically the Chinook is a gas tur­

bine jet propulsion engine, consisting 
of a nine stage axial flow compressor, 
six combustion chambers, a single stage 
tu rbin~nd an exhaust tail cone. 

In oper~on, air is first d rawn into 
the engine 'by the compressor, which, 
in the Chinook, is made up of nine 
stages. Each stage, or row, of whirling 
liLtdes cornprcsses the air a little mo re 
until at the encl of the ninth stage it 
has been co .npressed to about fo u r 
and half atmospheres, or 50 lbs. ps1. 
This compress ion al so heats the ai r 
to about 400 ° F. 

The air at this point is forced into 
the combustion chambers placed around 
the engine. Kerosene fuel is pumpeJ 
into this compressed air in the form 
of a spray, and burned continuously 
somewhat in the manner of an oil 
lurnace. A spark plug is used to ignite 
the mi:-;ture when start ing. 
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Only a s;nall proport io t1-of this air 
is useJ for combustion, but the tre­
mendous heat generated ex pands the 
main volume of air passing through 
the combustion chambers. 

Since the combustion chambers have 
an open end, the pressure does not 
build up, but the heated air and burn­
ed gases, beca use of their rapid expan­
sion, force their way at high speed be­
twee n the blades of the turbine di sc 
causing the turbine wheel to rotate 
at about 10,000 rpm at full speed. 

This energy is transmitted by the 
turbine shaft to the com pressor . w hich 
in turn compresses more air into the 
combustion chamber, and the action 
then becomes continuous so long as 
fuel is fed into the combustion chamb­
ers. 

There is one row of blades, or one 
stage in the turbine wheel, which is all 
that is required to dri Ye the nine­
stage comp ressor and the engine 
auxilliary equipment. 

The air. or hot gases, passing from 

the turbine are sti ll expand in g , a 11 d 
leave the rea r end of the e11gi 11 l' at 
about 1200 mph. The reaction of 
the engine from the accelerat ion of 
these gases _,r~ces" a thrust which 
propels the airw:ft • ., · :ght. 

F · I ·' . 'I I "\1 • or start111;_; Lt :...:;, 11 non . an · e,c..:t;·1'<1.I 
moto r, located at the fro n t, is con nected 
to the compressor awl : uns it up to 
about 1/8 engine speed unti l suffi cirnt 
air is being pushed through fo r corn~ 
bustion purposes, a t wh ich time the 
rue! is introduced. 

Six "Cylinder" Engine 

There are six comb ustion chambers 
in the Chinook, and each one ( about 
the size of a waster paper basket ) is 
capable of heating 70 seven-roomed 
houses when the outs ide te.nperatu re 
is 10 ° below zero. 

Weight of air handled by the com­
pressor in this engine is over 75 tons 
per hour, or abo ut two mi llion cubic 
feet per hour. The th rust powe r de­
veloped by the Chinook is equ ivalent 

A group of suppl iers' representat ives looks ove r the Chinook prior to the special t est run . 
Left to r ight, th ey are G . H. Wheeler, Dunlop Tire ond Rubber ; J. R. Beale, Aluminum 
Comp a ny of Cana da ; H . Keast and W . J. C. Brown , A vro Conoda·; G . E. Foster,. Shell 
O i l; J. Parki nson, Vokes C ompany; J . B. Ba rro n, Alloy M etal Soles, S. B. Jones, Shell O i l 
and A . Grant, Un ited St ee l. 
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RYAN NAVION 

.. ,v'V 1""'?.'re Western 

Canada representa ­

tives for the Ryan 

Navion as well a s 

Alberta dealer for 

Aeronca-both planes 

leaders in their re­

spective fields. 

• We operate Can­

ada 's only Class A 

Flying School. 

• We maintain full 

service facilities for 

all aircraft , but do 

not overhaul. 

• We specialize in 

charter flights with 

special scenic moun­

tain trips by "Navion". 

CHINOOK 
Flying 
Calgary 

CALGARY, 
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Service 
Airport 

ALBERTA 

lo about 25 large a u to111obilc engines 

each deliYer ing IOU li p, yet it weii;hs 
on iy 1250 pounds. 

Technical Data 
The ni ne-stage axial Ao"' compressor 

is preceded by precisiou c 1st :1lu111 in urn 

alioy .• ,: n let g ui de \',mes, a nd dis-
1c harges its air directl y in to th e com­
busti c • ·ch am bers through six diffu sers. 
The ' ::;t two stages of rotor hbdcs are 

~tainl es•; ·:.Steel; t he rema inder a lu rni­

num alloy. 

The rotor is supported in a sel f­

align in g ant i-fr ict ion bearing at the 

fron t end, a nd a duplex -tyµe ball hear-
111g 111 a self-aligni ng mouming at the 
rea r. 

The com bust ion system co nsists o f 

six intercon nected strn ight-th rough 

:ombusti on chambers discharging in to 
a fabr ica ted nozzle box, each chamber 
consis t ing of an ou ter air casing and 

an in ner Aame tube. It is hcc.1use of 
this const ru ct ion that the ohsencrs 
111 a y touch the ou te r hou sing ,Yhilc 
the engi ne is running. 

The turbine rotor compri ses an alloy 

steel disc w ith an integrally t'orgrd 

st u b sha ft, an d ch rome nickel alloy 

roto r blades fastened to the ri :n with 
fi r t ree roots . Cast ch rome cobalt 

n01.7Jc guide ,·an es :ire used. The !'.rout 
end of the t urbi ne sha ft connects 

directly to the rt'ar of th e co111p ressor 

rotor throug h ;1 Aexihlc coupling de­
:·ig ned to compcns;ite for angular mi s­

alignnient. 
The tail cone is f,1hric:1ll'd rro,11 

st;1 inlcss stee l sheet ,, ith cast llangcs 

at from ;1nd rear , ;11lll is ·in subt ed hy 
glass \\'ool hLinkcts rnc:1sed i11 sihcr 

foil shield s undrr a sheet alu1ninu 1n 

ou ter co,-cring. 
The i'uc! system co111priscs t,1·0 Lucas 

,·ariah1e deliYery positi,T displace .ne nt 

pumps. one flow co mrol u nit, a pres­
sure regulating ,·;1 hc. six burners. a 

combined sole noid and torch ign iter 
rcduci,11, Yah·c and two ~ eh il!nitr rs . " ~ 

J\ d ry sump lubricatio n"-.:ystem is 

used \\'hi ch incorporates a 'multiple 

type pump consisti ng of one pressure 
and two sc;1,·c11ge clenwnts. The tw o 
s,·;t\'l' ll gc putnj'S d r;I\, · oi l from th e 
fro nt and rear ma in hc;1rings . ,,·ith th e 

ce nt re hearing drained hy g r;1v ity both 
fo re and aft. J\n oi l t:rnk. oil liltcr and 

pressure rcguLttor co nple te th e ,ys­

tem . 

A direct dri\'e elect r ic motor is used 

for starting th e e ng ine from a 24 Y01t 

D C supply. 

Anti-Icing Developments at Avro 
T hermal system for intake components and electri ca l insert for 

compressor blades 

Coincide n t w ith the design and 

bui ld in g of the Avro Ch inook, Ca n­

ada 's fi rst jet engi ne, at the Malton 
pla nt of A. V . l~oe Ca nada L im ited , 
there ha\'e been several developments 

suggested and worked out by the men 

e ngaged in this p roj ect. T hese ha ve 

heen mad e aYai lable to the plan t de­

, elopmcnt a nd enginee ri ng staff fo r 

possible refi nement or incorporation 
into the engine. 

Two of these de ,·clopments a re con ­

cerned w ith gas tu rbine ant i-icing, a nd 
a re ex pected to prol'e special ly va1uable 

in jet engine operations in Canada. 
T her. nal anti -icing of intake com­

po ne nts is the theme of o ne of these 
de velopm ents suggested by Wi n nett 
Boyd, chi ef des ig ne r of the gas t ur­
bine di vis ion, while the second de­

l'Clopm em concerns itself with el ectric 

a nti- icin g of jet e ngi ne compressor 

blades and is the join t effort of Mr. 
Boyd and G. F. Kelk of the design 

office. 

U nd er ce rtain atm osph eric co lld i­

tion s, ice will form on the ,·arious 

parts of the intak e rnd o f an aircra ft 
gas turbin e e ng ine, and it is this co!ldi­

tion whi ch is being fought hy att empt ­

ing to rnpply enough heat to the sur, 
faces ill\·ohed to keep them ;il im·e the 

free7.ing poi nt of ,,·ate r an d prC\Cllt 

ice format ion. 

:\ lr. Boyd suggests ;1 mnhod of anti ­

icing the intake co npuncnts of a turlio 
jet rnginc hy mak ing them double 
w:i' led st ru ctures and pass in g hot air 

through th em in orde r to raise the sur­

f;1cc temperature of the parts. 
The int;1ke components o( a t11rho 

jct e ngin e of the :ixial Ao,,· t ype CO it · 
sist of the intake fair ing ( 13), the 
intake struts ( section A -A) and th e: 
nose h111lct ( 14). The anti -icing lll e­
thocJ cJ cvel opecl by Mr. Boyd ca ll s 

for the introduction of hot ai r into a 

closed intake fairing ( 13 ), passing it 

through the double wall (2) of the 

hiring and disch;irging it out a n 

A/Nr:T? ,1T-T and .1/f<f'()NT 
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