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White Menqce of Aviotioir, lce is Being Studied

InJetEngineTestsby.OurNqrionolReseorc!

Council.PreliminoryReportontheExperimenls
l

LEFT:: Side view of th'e ice "rose" remoyed
from iet engine ofter icing run.

starter fairing behind th,e c,oronet.
These .uoottdary formations were
'considered particul'arly,dangerous as

they tended to break off and enter
the compressor.

The rose type formation, which \Mas

o'btaine,d with the straightening entry,
affected the performance 'of the unit
ies,s than ,did the cor'onet type. It is
n'ot permissible to conclude from this,
h,o'w€ver, that the ty,pe of ice forma-
tion that would ,oecur in flight would
behave likewise be,cause in - flight,
with the appro'achin,g strea,m lines
'parallel or slightly diverging, a great-
Lr water aroptet conc"rLrtilrl *igrrt
be expected. at the. guide v'aRes and , i

serious icing of the guide vanes might
well occur with conse,quent rapi,d loss
of 'performance and possible destruc-
tion of the compressor.

A total of 39 icing runs were rnade, ,

mostly under simulate,d i,cing cond"i-
tions rather than under natural icing
condit,ions, by spraying ,water into the
inlet air at low outside te'mperatures.

The j et unit was run at a constant
predetermined speed and read"ings
were, taken, usually at five-minute
intervals, to l:e,co'r,d. the influenee of
ice formed. on the performance. The
runs rwere 'c,ontinued until shutting,, ,

d.own \Mas d.eemed necessary because
of the unsymmetrical iee or ice of un-

, stable appear,sflC€, or ,becausd the tail
pipe ternperature exceeded the allow-.'
able maximuffi, u,sually after about
30 rninutes.

I'mmediately : afte,r .shutting down,
photographs of the ice formation we.re
taken ard. the ice caught on the start-
er , fairing was ,w.eighe'd. [,ater, to -=

study the progress of ice f.ormation,
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1]\ OME of the effects of icing in gas

,\ turbine engines are ,descriired inv the report ,of a preliminary in-
vestigatiron by the National Reseanch
Coun,cil at Ottawa. Using a German
axial-flow j et engine in a special test
stand with rvater spray equipment to
induce a"r:tificial icin,g, the Council
conducted. a series of 39 icing "runs
d.uring the }ate winter of !g47.

The experiments are now being re-
sumed. ,O,b,jectives of future studies.' are to relate r the results obtained
fnom thes,e tests to the icing of j et
units in flight, to learn more concern-
ing the physical factors governing ice

' 'fomati'on and ,t'o investigate m.eans

Because the tests rw,ere started trate
in the winter of 1947, the experirnents
were inten,ded m,ore to provide le,ads
and information that woul,d be help-
fu1 in planning tunbine icing investi-
gation for the winter of L947 -8 than
as a study of icing of gas turbine

'' iis. *.'Neverthelessl_.. geitiin leonclu-
, sions have been drawn. Considerable
information has 'been obtained as to

so,me ,of the posslble ice f'orm:ati'ons,
their effect on the performan,ce of the
unit, and the effect of ice entering the ,

compressor.

Under the conditions of test in
these stationary runs, ice f,or'med on
two main components of the unit: the
starter fairing and the gulde vanes.
I,ce ,on the guide vanes was observe,d.
to form and blow off in rrr,ost of the
.runs without any apparent dam'age
to the com,pressor.

In other runs, ho'wever, guide-vane
icing very ss,pid1y re,d'u,ced the perfor-
mance ,of the u,nit and in one instance
led to the d,e'str,u,ction ,of the compres-
sor.

Two ge'ner.al types of iee 'build-up
\Mere o,btained on 'the starter fairing:
the ",coronet" ty,pe when the ,r"t*il
cowlin,g was ,."d, an,d. the '?ose'l type-,
when an atte,mpt'was ma,dd to stimu-
late rn,o,r€ nearly flight cond.itions by
,usingastraightening.entrJr. , '

Besides these, under ,*it"in not-
definitely-established conditions; jag-
ged seeondary . formations or sorne-
tlmels & sec,ondary' ring, lormed'.on thb
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a reim,ote-controlled ca'mera was
mounted on the si'de of the du'ct 10

feet from the eon'l'pre;ssor inlet, and
pictures were taken progTessively

during the run. An 'obs'erver 'also w'as

stati;oned in the test 'ceIl to w'atch
development of th'e icing.

On ,certain 'oc,casions the iet was not
shut down in ti'me an'd the compress'or
was' either d,emolished or 'd,am'aged.

A1t,ogether, t'he co:m'p1ete unit was
replaced. ,because of com,pressor de-
moliti,on and once the (errr'pfessor
l

section only waq chang'ed 'when one
btade was bent. i',

Two tests were mad.e 'un'd.er n,atural
icing conditiols in the form of 'heavy

Frlo'w storms. The iet wa;s run 30 and
42 minutes respectively and the snow
\ ras draWn into the 

-,Corrr,pr€Ssor 
by

normal aspiration. No drop in perfor-
mance wa;s obs,erved. Very tittte icing
'was evident in either case, sofile form-
ing on the starter fairing an,d. a little
on the guide vanes.

. I .+

Most of the icing runs 'were made
unde'r simulated ,conditions, using
water spray equip'rnent at Iow out-

ffiside air temperatures. 'fhe ':engine
,operating conditions 'were stan'd.ard-
ized" at ,a speed. of ?,6q0 rpm which is
in the 1o'w cruising range,'and. with
the exhaust 'bullet disconnected fr'om
its ,drivin:g m,otor and locke'd in the
open or re,gular starting 'positi,on.

A lbrief prelim'inary run was made
with a 'uvire grid. over the co'm,press'or
inlet. It has been 'amp1y de'monstrated
that such grids i,ce rapidly and blank
off the air supply, however, so no
further tests 'were 'made with it.
: In the first series of exleriments,
u;-sing the regular engine cowling, the
ice built up on the front part of the
starter fairing in t'he form'of a eor-
onet. In the first phase, the water
fr,oze in the form of se'parate "teeth."

Generol view of the tesl siond from the reor
of the iet engine with the intet oir duct in

The four illuslrotions obove show thi progress'Of icing on the iei slorlei foiring ond guide
'vones ofter 0, 2, 5 ond 9 minutes of woter sproy respeclively'

Often they grouped together in the
form of se,palate rings. Then, a'b'out

three -inches from the leading edge,
the ice started to grow towar'dsu the
ro;s€ cowling, threatening to blo'ck
the entire air in1et. The inlet d.iameter
,was 18 inches and the l'arger coronet
attained a d.iarneter of 15 inches.

!

The ice was,'in general, in the form
,of a milky 'glaze. Its stru'cture was
loose or porous, particularly close to
the fairing surf,ace. The outside part
of the coronet w'a,s sometimes a 'milky
glaze and sometimes elear ice.

In order to give a ;measure of dePth
to the ,photographs of s,ectioned. i'ce

{ormations, rings "rwere painted' at
one-inch intervals on the st,arter fair-
ing. It ,riras found, how,ever, that ice
built up at these paint rings and that
even 'when t;hese had been sanded al:
most 'perfectiy sm,ooth, 3r ice 'build-
up 'was still induced.

The ice ad:here,d strongly to the sur-
face of the f airing 'but occasion'aIly
pieces fr,o,m the coronet broke off an'd

eritered the compre ssor. This was
heard as a sudden disquieting roar of
the jet.These roars were usuallY
more frequent tpward the end of the

experi,ment when the large cor'onet
had attained 'a fair size an'd, along
with the increase 'of the exhaust tern-
perature, were used .as a signal to
rt,op further injection of water.

Besides these intermittent roars
there was a continuous deep throbbing
roar which would be first noticed after
about 20 minutes of watei add'ition,
be,ooming progressively louder until
the unit 'was shut 'down.

Ice did not buitd ,uP on the inside
s,urface ,of the nose cowling, probably
because the d.irpcti'on-of flow deflected
the water droplets fnom this surfa'ce
towards the starter fairing. OnlY
when the coronet grew so that onIY
a n,arrow 'pa,ssage rwas left bet'ween it
and the nose cowling did a light rvhite
hoar form on the inside of the cowl-
ing.

A little ice onlY built u'P on the
outsid.e 'of the n'ose cowling in the
for,m of separate teeth. This might be

expecte,C. as there was very litt1e air
flow in this region. No particular at-
t,ention rw'as 'pria to the ice formed
there as this ice did not affect the
en:gine oper'btion.

An entirelY different formation
woul,d rbe expected in flig\t wherePq.gilion.' Mosl of-*lhe. experimenls -involved

fi111.,,,1,.,,.,,,,, lygter sproy,lo iqducg icing. 
"
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Ice 1'coronet" weighing 7.5 lb.

there would be a high air velocity
over this surf,a,ce. TILe lea,din$ edge
of the co.wling was usually free from
ice. ,sometimes a fringe of ice rv,ould.
form here, rmarking the break-away
of ;air flo'w from the edge.

t'

In this series of tests, Do great dif-
ference was noted. in the ice forma-
tion ,obtained. with d.ifferent spray
nozzles at the various distances. Wibh
the nozzles at a ,distan'ce of six feet,
the ice cor'onet 'was unsym'metrical.
For further tests, a distance of 18 feet
was chosen and most of the tests
were ,m,ade with fo'ur NR'C nozzles
giving a rate of :water qpray ,of about
L.2 lb./,min.

I1he nozzles were arrange,d in line
on the horizontal ,dia,meter of th:e
du,ct and d.ischarged. spray upwarfu,
perpen,di,cular to the' ,air flo,w. This
arrangement was found t'o result in
a more symmetrical i'ce build-up than
other eonfigurations ,of the nozzles
w.hich were tried..

lce "tutip" formed on ief storter 
-foiring.,

,j

During this first series of ,experi-
ments, it was found that the ice grew
radially 'across the c,ompressor entry,
more or less perpendicular to tfre axis.
ft nv,as realized, ihat the conditions of
air flow at the entry ,must influence
the type of ice formation. In the sta-
tionary test, where the air is drawn
iSrto the corirpressor entry from the
ambient atmosphere :or from the large
duct, the stream lines converge to-
wards the entry and there is consi'd-
erable break-away from the inner
edge of the cowling.

In flight, the stream lines will differ
because of the aircryaft's s,peed. For an
air,eraft speed equal 'to it * velocity
in the entry, the stream lines wiII be
paraIIel, slightly converging f,or I'o'wer
and diverging for higher aircraft
speeds.

T,o obtain the desired shape of the
st'ream lines, a high air velo,city
around the' jet must rbe ind'uced or the
air flow forcibly straightened at the
entry. This secon,d method, being the

'CANADIAN AVIATION

lce "rose" formed'os iet ron ol 8,424 rpm.

quicker, \M,as ,chosen for the prelimin-
ary study a n,d the s,o-called belI-
mouth straightening entry was fittecl
in front of the compress,or entry.

The flow conditions at the entry to
the unit with the r,egular cowlirrgt
and with straightening entry \Mere
studied, using a smoke-generating
adlp,aratus. It *as seen fno,m observa-
tion 'of the flow pa'tterns that with the
normal entry at static ,conditions
there is a ,pronounce,d break-away-
fr,o,m the, inside surj'ace of the n,ose
eowlin,g and sha::p ,curvature of the
strea'm lines nvhich result in ,rnost of
the, watei droplets impinging on the

,Flight Conditions Not Attained
With the bell-mouth straightening

entry, it was noticed that the flow
,converged torvard t'he ' bell-',mouth,
then flowed par,allel to the qralls in
the straightening secti'on an,d that
the ,break-away at the nose c,owIing
entry was avoided.

Iifowe,ver, the curvature ,of the
strea'm lines at the bell-m,outh, aI-
though less than with nor,mal cowling,
still caused a ,conc'entrati,on of rvater
droplets near ,the centre of the aii
stream an,d., ,conse,quently, B[ in-
crease in the number impinging on
the starter fairing and. a reduetion in
those striking the guid.e vanes. There-
fore, 'while conditi.ons were i,mproved
with the ,beIl-m,outh entry, flight c,on-
ditions ,were not att,ained.

When the , unit was run with the
bell-mouth straightening entry at
"stand.ardize,d." cond.itions with the
selected s'pray e,quipment, four NR;C
n,ozzles at 18 feet, it was ,foun,d,!hat:
i,ce still foimed, on the st,arter fairing
'but that the shape was .different. It
no l,onger ,gre'w ra'dially across the
e_ntry but more or less axially toward
the front, prod,ncing what is referred
to as a "r,ose" formation. The struct-
ure of the ice \Mas sirnilar to that of
the coronet, p,orous rle,ar the surfaee
of the fairing and milky glaze,ice to-
w,ar,d the outside ' ,

As this formation had less effect on
the p-erfrrmance of the unit, and the

lce "coronet" re-
moining ofter foil-
ure. Porl of ice
formotion , hod
broken ott'and de-
molished= lhe com-
pressor. Note brok-
en blodes in fore-
grould, Weishi of
remqrnlng lce wos

4,7 lb.

:..,i.,..
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Sectioned ice "goronel" shows construclion.

exhaust temperature did. not rise
.excessively after. 30 minutes, its de-
velop,ment ,with f'urther running \Mas

investigated. Wiater was injected dur-
ing a one-hour rult. The usu,al rose
formed at-the beginning, then its out-
sid.,e "petalsl' started. to ,grow axially
and parallel t,o the straighte'ning sec-
tion, eventually attaining a length of
six inches f,rom the fairing tip and
11 inches in d"iameter.

It has lbeen sho'wn rby the r;uns des-
gribe,d that the form of ice build-up
d.epende,d. on the direction ,of tkre air
s'tr,e,am. Ho,wever, it is r,ealized- that
after the initial period the c,onditions
imposed by the straightenirag entry
again b,ec-ome artificial. In flight, the
ice forme,d 'w,o u 1 d. d,eflect the air
stream and with it the ,direction of ice
buitrd.-u,p. The straightening entry
forced the air constantly to fl,ow
parallel 't,o its wal[, includ.ing d.irect
impin,gment 'of droplets ,and axial
ice rbuil,d-up.

_During the early runs\ sorne icing
was observed on 'the qtator- vanes.
This ice usually rnelted. off bef,ore
pictures could. f " taken and. it does
not ,ap,pear in the photographs.

Later when an ,observer was sta-
tioned in the test ceII, it was noticed.
that when the unit w&S run at ?,600
rp'ffi, ice forme,d on the guide vanes
immediately after the injecti'on of
water and grew slo'wIy 'to 'a thi,ckness
of ab,outlhalf an inch. ,So'on after this
it started to 'break away and. usually
very little of it 'would, rem,ain at the
end. of the test.

.1'i,,-,,. rPffi, the ice uras ob;served to build up
:.:;.*"4iii.fili,,.;:- . I r r..t --,! -a - --- -t

ffij,'*,,', very ,quickly o'I1 tthe' guide vanes and

i1=.-:. , in 10 minutes to bri,dge from one
! r'l':;*' vane to another. The ice was in the

i1ili, IolS of thin leaf-shaped blades of
:-;,'','l' .

;1,;',' .,' solid glaze ic,e which had built up

ffi,..tfoumferentially at right 'angles to
f$',-,. 'the air stre,am.

. particularly in-
rbuilt ,up very

pr:orrounced acl-

lce "coronet" with secondory
port broke compressor

73

lce "teeth formotion. Seporote teeth broke
conlinuously qnd flew into compressor.

ring. Misiing
blqde.

Ice breoking off
lhe storler foiring
ond possing
through the engine
stripped oll , the
blodes from the
compressor rotor os

shown ot right.

Domqge to . lhe
cbmpressor stotor, .

right,' during ''the
qome run in'which
the compressor ro-
tor Yvos striPPed.
The piece of ice
responsible w o s

estimoted st three
1o six pounds in'

weight.

verse effect 'on' the perior'mance of
the unit.

Very heavy icing of the guide vanes
with the engine running at 7,600 rPrri,
was noted. in one run. In this instance,
rffater \Mas sprayed at the high rate
of 3.64 lb./rnin. After 10 rnin'utes' !

running, the com'pressor failed. In
this tirne, only 4.5, lb. fr'oze on the

Effect of Icing on Je,t Engine Per-
formance-Generally it may be said
that icing resulted in a 'drop in thrust
,and. c'o,mrpressor perfor,mance and. ai1

increase of exhaust gas temperatures
and fuel consum'ption. The rate of
change in perform,ance luith time was
,differerlt f'or the vari,ous ice forrna-
tions. The rise inexhaust gas tem-

(Continued ,on Page 44)



just outside of Toronto. This cofir-
pany took over National Research
Council activities hnd continued, the

Station, while at the same time re-
r ' -.ruiting, ,org,anizing ,Brrd training sta^ff

: to engage in the larger activities of
engine design and development.

Though considered a long-term pro-
ject, ahd not intended as part of the
war effort, except for the operation of
the C-o"ld , Test Station, nevertheless,

recruit personnel. Engineers and.
draftsm"r, w.re hirea' aia a number
were sent for training in the United
Kingdom. The"RCAF also sent a
number of officers and. NCO,s to take
courses of instiuction in the U. K.
and. many of these later took up em-
ployment with Turbo Re3earch upon
their release from the service. ,

At the end. of the war, the Cana-
dian Government, consirt."i iith-its
policy of disposing of ,Crown com-
panies, decided to' d.iscontinue the
operation- of Turbo Research. At this

.' point, A. V. Roe ,eanada Limited, en-
" gaged, as it was on the design, and

,rnsrlufacture of jet-powered. aircraft,
reali2ed. the import^anc;-;; til-;;
engine in its own program, and. au-
sirous of carrying on the work in
Canada, took over Turbo Research fa-

cilities in 1946, and transferred these,
together with the staff to Ma1ton.

The acquisition of this s,taff 'brought
to Malton the maj ority of those men
who had been working in the new
field in Canada. At the same time,
National Research Council und.ertook
to carry on the necessary allied fun-
damental research work.

;

lcing in Jets
(Continued fnom page 28)

perature is di::ectIy , induced, by the
increase of fuel flow whi,ch results
fr'om the governor trying to maint,ain,
the r.*t engine speed. in spite of de-
.creasing' co,mpressor' :perfor,mance.

The runs were us.u,a11y contin,ued
until su,ch time as the .exhaust, gas
termperature exceeded, the,rnaximi*
,gprmiSsible value ,of ' ?00 ,deg. C or
the ice formation'was considered. d.,an-
gerous: ..ftr,e .drop in tfrr,ust ,l*frii Jri
important for aircraft .operation was
not the limiting fa,et,or in.the hench

',' It ,, should. be noted, : that most ct't
r'tthe tclng runs were ,made with the ex-

" :;,,' .,'-.,.,, .,, CANADIAN,'IAVIATION
it.

,\aust bullet locked in ,the re.tracted
or starting ,positi,on. In this position,
the exhaust gas terrn,peratures are
Io'wer than with the ibullet in opera.
ti'on. This permitte,d. a larger ice ac-

ilt up 'with,out
exceeding the allowable tail ,pipe tem-
peraturf than 'wou,l,d otherwise have

.tained a dia,meter of about lb inch.u,
trrte in,cre,ase was about b0 , deg.C. 'pgp , '

minute and an immediate shut-do,wri '

Wes r€c€ssary. The drop in thmst was , :,

a'bo,ut 350 lb. in this ,rrr. ., ' ,,, , . ,

the tulip type of ice f,o:rmation ;-
tained with straightening entry to the

, c-'ompressor, bl'ocke,d the eo;mpressor ,,'
' entr;4:to a: lesser extent than .did. the ,

'.,s,616net type- Hence the dlop in per-
for,mance Was n,ot so pr.onounced; In
the }ongest r,un, *rr"rr^-i6;-il.-;; i.",:
luilt'up on the starteq fairing in oner ,.

hour, the exhaust gas temferature '

._ r,ose, ,only 
_ a,bout, '90 deg, C and the ,,i

thrust drop,ped only 1b,0, Ib.' 
"One ,run "iwith straightenipgl'entry',,

was perf,ormed at 
" frigher-enginl

sp'eed,' B,42A rpm, which ip the maxi-, ,'

(C'ontinrled on ,page E4)

4;4

While the life of Turbo Research 
.. 

When an ice form,ation of the cor-
Ltd, was a shmt one, ,nevertheless it onet type was building up, the ex- .

provided a vital working ,basis for haus-t gas temperature rose slowly at.
the gas turbine organization at evro the beginning, _tft at a rapid.ly in-
Ca11ada-... - " . ,, ., . ' creasing rate. When the coronet at- .
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ALL METAL

SK|lS-
Reoch new ploces you,could never
reoch befoie. Enioy the perfect
flying hours_ of winter weqther.
FIy to fish-fly to fiun1-fly to ski
mss15-in perfect sqfety, becouse
every field or loke is tl londing
field. Fly oll winter with Federol
tested ond opproved oll-metol
Skis !
*Models with bottom qreqs por-
ticulorly suitoble for Cqnqdion
flying conditions dre ovqilqble for
q ll oircroft.

MANUFACTURED
SINCE
1925

EVERY FIELD
A LANDING FIELD

CANADIAN DISTRIBUTORS
Leoven^s Bros. Air MocDonqld Bros. Aircroft

Services [rd:r, [rd., Srevenson aiiirirr-Bqrkor Airport, Toronto -W;il;;g

mum continuous speed, for the Jumo
engine. After 25 minutes of ,water
addition, an ice rose weighing 6.6 lb.
'was for:me,d, the exh.aust temperature
increase,d. ,on1y B0 deg. C, tfrruit drop- 

,

p,e,d 60 1,b. and the conditions ,..*",J
to stabilize.

Effects of fce on the Compressor_
During the icing runs smatrI pieces of
ibe were observed. to be breaking off
fre'quently and entering the co,m,pres_
sof. fn one run, for instance, separate
ice teeth pro,ba,bly weighing about
1/10th of an ounce brok,e off contin-
uously. At times, in other runs, larter
pieces , of i,ce estimated at about a
quarter of a pound went through the
compressor without d.amagi"S rt.
These , larger pieces on entering the
unit would produ,ce a sudden roar
cleariy distinguishable in the obser-
vati'on r,o,om.

In anothe, ,rrr, a part of the i,ce ring
estimated at one pound, broke off re-
sulting ih one 

"i*pr."r.o, 
-blJ" 

in
Lhe flrst stage being bent. In anothr,r
run, after Bl.S minutes of water ad-
dition, using an air spray nozzle ri iA
fe,et, a large piece of ice ,broke lo,ose
an,d destroyed the compressor. The
weight of the br,o,ken piece could not
be exactly estimated but it is ,believed
to have ,been rbetween three and.l .i;
pounds.

As the coronet built up symmetri-
cally- : it may be suspected 

- 
that the

struct'ure of the ice ,was looser under
the conditions of this test than in
pre:vi,ou,s rluns. AII blades ,were strip-
ped from the com,pressror rotor and
the stator blades \Mere, .extensively
damaged..Although most of the
broken blades remained. iir the unit,
some " blades and pieces of blades
were thrown forward as far as 20 feet.

lcing in
(Continued from

Controllqble
Prope|ler

(Continued from page 86)

'i,,' ,. :. -: ,, :, ,. .. " -: ..1'l', 'r '::: -E3 , ,,-"1 :,,..: U ,-' . CANADIANAVIATI6N.....i.. , . . , . , | , :.,.., 
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The prop:gller blade Ueuiirrs *Urt
be iepacked wigh AN-G-4A "g;;;;.
every 500 hoursl ,C1eaning urr-J 

-;;:
greasing is similar. to the process,.
used for the actuator bearing. ' 

.

Propeller Assembly. \Mhen reas_
sembling the propeltlr, ."ru--.f.o"fa'
be taken to reinitall all the parts to' '

their original places, and the parts 
r,

should be free ,of all dust and dirt. 
-

Apply a small amount pf AN-G-i"
grade A-A grease to all moving parts.

1. Place the drive gear on the ,1."r"
\Mith the bevelled teeth facing away
from the sleeve flange and *itf, th; '

olank section of the drive gear Io_

_caled approximately one incfr to the
Ieft of the attaching point of the pin_
on gear. _, 

,

4. Instatl the gear retaining ring and
secure with the screw. 

e --c' $--s

3. Insert the actuator bearing in the
ileeve, from the flange side with the
ugs fitting the slots in the sleeve.
(see fig. 7). Actuate the drive gear so
that the actuator bearing assembly'rviIl be held secfirely. 

u

4. Place the pitch control ass,embly
'uvith the arms up, the rear half of the
hub with the dus,t cover down, ana
the spider with the long end down ,on

5. Hold the propeller blades and
shims in their relative positions on
the spider and at the same time tap
the lower half of the hub up to its
coruect- position on the spider and
blades. (The hu'b is to ,be installed
on the spider s,o the serial number of
the hub . is on the corresponding side
as the .num,b,er .(1,, on the pivot ,pin)
(see fiS. 1"0. )

To Be Continued

Jets
page 44)

hand on one side of the beaiing only
(see fig. 9). Work the grease in until
it appears on the other sid.e. Rotate
the bearing several times and. work
in more grease.. Apply a small amoun,t
of grease to the second side and wipe
off 'any excess grease between the
ball aqd the outer edges of the bear-
ing races.

5. Reassemble the bearing in the re-
verse order of disassem,bly. Repla,ce
the seals with new seals and"chu.t the
snap rings f or proper seating in the
grooves of the outer bearing race/ ' 

,. ;'

Brisbane ls Lead et
IYI[ Every Aay;il;
ln Western Aviation
. Aircroft Engineering School
o Flight lnstruction
o Aircroft Overhqut
o Pqrts qnd Repoirs
o Crop Dusters ond Sproyers
o lnstrument & Mqgneto Repoirs

B.C. AGENTS FOR
AERONCA AIRCRAFT,

Voncouver Civic Airport
Phone Richmond l24l
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