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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, 

28 

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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