
Ya(uum lmpregnation

iltls

TE,.\DY deiiveries o[ magnesiutn
gearbox castir-rgs guaranteed to

star'rd up in service under the

Cuts Reiedions

Castings

exacting reqr-rirements oi jer.engine
operation, are no\,v be ing made to the

Gas Turbine Division of A. V. Roe

Canada Limited by York Gears Lim-
ited. Toronto. Irnpregnation o[ the cast-

ings rvith Perrlrtfil 3?b in \IacuLrm

ecluipment designed and built bv F. I.
Stokes }lachine Company. Phiiadel-

phia, Pennsylvania., hlrs resulted in a

minimum of reiections of the castings.

This in turn has meent a considerable

saving in time and labor, and a higher

:rnd steadier flo',1, of production.
York Gears Limited, fonnerlY York

Dii'ision of C,rnadian Acrne Scre'ur' &
()e ar Limited. is the only factorrr in
Canada 'uvhollv cievoted to rnaking air-

craft er-rgine gears. '\s such., tire coffI-

panv is tl key subcontractor to Avro
Canada, r,vhose Ore nda Powers both

the CF-i00 ar-rcl the Sabre ;.
The high rotatiot-t speeds oI the

OrencJa's compressor/turbiire assembly

-r,vhich 
ma,v rLln over 1 1.000 rpm-

call for a gearbox housing that is sturdy
enough to stand up under considerabie

stress. Yet the pxrt must also be light
in vveight. Nlagnesium is rhe natural
choice for such castings, because of its
lightness and strength. But rxagnesium
castings are prone to develop rnicro-
porosity during tnanufacture. due to
shrinkage as the rnolten metal solidifies.

Oil Leak: Poror:s gearbor housings

u,ould leak oil under operating con-

ditions and hetrce r.r,ould be ur-rsatisfac-

torv in service. N[oreover, under the

severe pressure and lo:rd cor-rclitions of
high-sp*rcl. high-altittrde operations.,

the porositt, in the casting might
deve iop into serious cracks or fissures

lvhich could possibiv crluse irtiltrre ot:

the hcusing.
For these re:.tsotls. only c:.tstings free

!.{ii:t,!i'o,', i951 r*NtW{

of porosity can be accepred for j.r-
engine service.

If only perfect castir-rgs coulcl be
acce pted, rejects would run extrerneiy
high. and costs r,vould be likeii, ro
be corne exorbita n t. Fortunately. \,ac-
uurn impregnatir-rg has proved its merit
as a rneans of correcting porositv in
alun-rinurn and magne.sium castings ancl
obtaining sound. dependable corrlpon-
ents. Its econorry, in reducing rejects
ar-rd in s:rving time and labor alreadv ex-
pended on parts that do not now have
to be scrappe d, is obvious.

Canadian Acme Screw & Gear Ltd.
kne',v this when its York Divisior-r first
unde rtook to make its own gearbor
housing castings r\,vo )/e ars ago. The
compan,v: fonned in 192+, had {rrown
during World War II from 200 effr-

ployees to more than 3,000. and had
:rlso managecl the Yclrk Arsenal. with
another 3,000 employees.

Long Experience: Canadian Acrne's
long experience in the rnanufacture oi
automobile and truck transmissions.
rear axles, differentials and hvdraulic
shock absorbers, and aircra [t gears ar-rc]

gearboxes had shown the liinitations of
untreated castings under severe operat-
ing stresses such as those encountered
in:"rircraft engines. So, u.,hert the York
f)ivision be gan to make its own cast-

ir-rss ir-r I,rly, 1951, Chief .u'[etallurgist

I. R. .\lott ;rnd Operating Nletallurgist
A. P. N[unro ordered Stokes \'tlcuLlrrr

impregnating equipme nt installe d for
tre:-rting all their gearbox hor.rsir-rgs ancl
other castings.

The irnpregrl2lrlt r,iseci l:or correctirrg
porositt, in these rni.rgnt:sitrrn iet enginc'
ge:.rrbox castings is Perr-nafil i2;;, rl

synthetic therrnosetting resin clevekrpecl

bv the (]enri:rl Eleclric Cornplury's
Plastics Departnlent and stipplied in
Canada by Canadien Gerre rtl Ele ctric
Comp:rny Ltd.

Hotrsings of these gearhoxes
( circletl ) on the Orend:r ilre n ag-
nesiurn castings which h:lve been
inrpregnatetl untler Y:.lctlultr to cor'
rer:t nricro-porosity and give a pro-
dtrr:t tl"rat will stanrl up under
severe service of jet operation.

llagnesiunr gearrbox housing f or
Orendat is placetl care fullY in
Stokes valcurtllr irnpregnarting
chanrber by' operattlr nt Yorli
Gears. Larrge carstings like tirese
alre loacletl indivitluarll-v I srrletller
castings in perfortrted mettrl barskets.

(ilose-trtrr shorvitrg orrtsitlt'rtntl in-
sirle of iln Ort'ntltt geitrlrox lrrlrtsitrg
t'asting rvlrich York (lears inrpreu-
nartes to t:li rrrirritte porositl'.

Castings corne to dre im1.lregnlrting

i)rocess directlv trorn the t'otrntlry rrt'ter
thc removal oI t]rrsh uretll. U nlcss the,v

:"r re oilv or gre lls\r the-v do uot ueed
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The
Late lcrst summer the DoT's Meteor-

ologiccrl Service ollicicxlly inaugrur-
crted the Ccrncdicrn Wecrtherlqx Sys-
tem, q new fqcsimile system ior the
transmission oI weather maps by
telegrcrph and wireless, and the lirst
Iully auto-rstic service ol its kind
in the world.

The incrugural ceremony wcrs held
crt Dorvcrl in the Meteorological Ser-
vice's Central Ancrlysis OIIice, where
the crct of sending out the Iirst mcrp
to go over the system olficiclly wcts
cqrried out by Minister oI Transport
Lionel Chevrier and Chief oI the Air
StcrII C. Roy Slemon.

In q brief tcrlk belore sending out
the mcp, Mr. Chevrier gave credit
Ior the development of the service
to Ccrnadicrn Pacilic Telegrcphs,
Canadian Nationql Telegrcrphs, the
Muirhesd Company ol England (who
make the facsimile equipment) and
the RCAF, cll of which worked
closely with the DoT.

The lirst use ol f crcsimile to
meet the weather service require-
ments ol Canada took plcce during
the latter pcrrt ol World War II,
when to mcrintain proper control oI
RCAF trans-Atlantic operations,
the weather maps ovailable only at
Dorvcrl were required at Ottcrwcl.
Subsequently two trqnsmission mcr-
chines were obtcrined and routine
trtrnsmissions between Dorval and
Ottaws commenced. At the 'Wcrr's

end, this service wcrs no longer
needed and the machines were
lransferred to meet minor operction-
al reguirements on the east cocst.

However, this wcrrtime experience
coupled with the continued use and
development ol facsimile equipment
in the IJ.S., led the ACAF crnd DoT
to combine in lurther opercrtionol
tests and development ol the equip-
mcnt to meet the excrcting require-
rnents in Ccrnodcr.

The employment ol Weatherf ax
permite weather mops to be drawn
centrally by cr specially trcrined
tecrm at the Centrcrl Ancrlysis Ollice,

Facts fihstlt

'-rr--rrlrt#-t--1

tUeftthErftx
which is under the direction o{ Y.

M. Leqver, These "mcster" mctps
crre then transmitted to crll Ncrtional
Delence stcrtions ccross the country.
Big advantcrges crre that mistakes
ure impossible crnd the transmissions
ccn withstcnd c higher degree ol
electrical or radio interlerence, or
crtmospherics, withou,t serious loss oI
datcr, than any other Iorm oI com-
munications,

Thus, at each RCAF station cre
crvqilcble complete weather msps
coveringr all levels up to 50,000 feet.
Without the Weatherlax System it
would be tremendously expensive to
provide this scme service independ-
ently at each Air Force station, crnd
in fcrct, Irom c manpowetr stcrndpoint
it would be impossible.

When in lull opercrtion, Weather-
Icrx will combine regrioncl and nct-
tional trcnsmissions. Every six
hours the Central Anqlysis OIIice
will transmit ct complete series of
weqther maps snd associated charts
and dicgrcrms. This trcrnsmission will
be so arronged that all stcrtions in
Canada will receive the charts simul-
trneously,.

At intermediate times the sYstem
witl be broken down regionclly, so
thcrt ecrch ol the rnoin district lore-
ccst ollices will be oble to send suP-
plementcrry material oI regioncl sig-
niliccnce to the Nationcrl Delence
stqtions in their districts'

While at the present time We<rther-
Icrx is being estqblished lor the mili-
tcrry, once the needs ol the armed
services ctre fully met, the System is
to be expcrnded in order to make it
crvailable to civil <rvicrtion.

At the Weatherfcx incrugurcl were,
L to R: M. Metcalf, CNB vp ,! exec.
csst.,' AlNl C. n. Slemon; D. F. Bowie,
Canqdicn Overseqs Telecommuni-
cations pres.; Tronsport Minister
Chevrier; A. Lyle, CPB crsst. vp.
G. C. \M, Browne, DoT Controller oI
Telecommunications; Andrew Thom-
son, DoT Controller of Meteorology.

preliminary cle;:lning: u'here necessArv,

this is clone by a 30-seconcl pass through
:r vapor-t)'pe degreaser.

The castings are loacl" tl indii'irlualii'
into the Stoke s vacuum impregnating
chanrber. They t,?t ), in size, anC frot::
I 5 to 1 00 pieces nrav be treated irr a

.o:'lgJc iratrlt.

The chamber is seaied. and a vacuurll

is drau'n-27 to 29 inches, for as coul-

plete a n e\Iacuation as is possible-for
one hour, to remove virtuallv all the

air froil the pores of the casting.

Impregnation: The suppl1' line frotr-t

the irnpregnant storage resen,oir is then

opened and Pern-rafil is drawn ii-rto the

impregnating tank bv the vacuulrl untii
it cov€rs the castir-rgs completelr,. The
\racuurrl is maintained for half an hour,
then it is broken and air is introducecl
and a pressure of 100 psi. built up and
rnaintaine d on the surface of the im-
pre gnant for an hour to spe e d up the
irnpregllation process. The return line
to the impregnant resen'oir is then
opened and the air pressure reduced to

5 psi rvhich is sufficient to C rive the
excess Permafil out of the impregnating
tank and back to the storage reservoir.

Inrpregnating tank and castings are

thus drained of Permaf,l. The castings
are then cleaned in a lukern'arm u,ater-
solution containing a mild cletergent
(sirnilar to clomestic "\'el") at 12A" F..
u,hich ren-ro\/es anv e xcess plastic or: the
surface of the castings. The castings are

then rinsed in ciear u,ater at the satxe

tempe rature . and place d in a curing
o\/en u,here they are baked ior one

hour at 200o F. to thoroughly set the

plastic.

York ()ears operates its Stokes

vacuum irnpregnating equipinent u'itlt
a single operator per shift, tvvo shif ts

a dry. fir,e davs a rn,eek. Total time for
impregnating each batch of castings is

it/i to 6 hours.

As thet'had expected, \'ork (]ears'

metallurgists find that \:erv few' castings
must be rejected,, u,herl vacuulr im-
pregnating w,ith Permafrl has been used

to correct porosity. This means a con-
siderable saving in labor and tiure. ancl

a steady 1;roduction florv of a gocrd-

sized volume of components is achieved.
Use of the Stokes vacuuln irnpreg-
tration equipment enables York Gears

Ltd. to guarantee these castings in
sert,ice, anc] make an irnpclrtant con-

tributic,,n to the deperrdability oi Avro
(lunada's i*t e ngine s.
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