
frn'ffflu /f{L CANADIAN AVIATION

f N ITS simplest terms, the forging
I of compressor and turbine blades
for jet engines eonsists of hammer-
ing steel or aluminum rods between
two molds or dies until they are
the right shape. Actually, the pro-
duction of "buckets" and blades for
the Avro Orenda jet engine is com-
plicated by the variety of blad'e de-
signs and the extreme precision re-
quired for each.

The new Canadian Steel Improve-
ment Ltd. plant near Toronto, which
was formally opened ,on Feb. 22 and
is now in production, contains the
specialized equipment and the skilled
personnel essential to this vital as-
signment. The company was formed
in January of last year with govern-
ment capital assistance and with the
background of experience provided
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FORGIilG BLADES

rOR AVRO OREilDA

PRECISE OPERATIOil

. . CAPTIONS

IQP-Accurocy of templote used in moking
dies is checked 'in the Jones & Lompson Com-
porolor. The templote oulline is mognified
ond proiected on'the screen tor visuol com-
porison. This comporolor gives on occurocy
of ,2 thou. ond, for exomple, lwo minules of

o degree.

CENTRE One of 'o boltery of Cincinnoli
Hydrotels duplicoiing o blode forging die from

o s'leel model or mosler die.

RIGHT Key plont personnet inspect
blode forging dies. Lett to ri'ght: Roberl Stick,
plont superinlendenl; Geonge Molhersi'll, die
shop foremqni ond 'F. W. Slockhqusen, chief in-
speoor in the ,il"fT,::f , sreel lmprove-
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by the u. s. parent company, steer Improvement &
Forge Comprany of elevelancl,

Construction of the b0,000-sq.-ft. plant was started
in M"y, 1951 and is now complete. capacity is being
provided to deal with the Avro orenda progr"; i;
two stages. The first stage, which compris,es the exist-
ing buildings, aims at rn output of l0A *rrsi"u r"t* or
aluminum blading and 1b0 engine sets of both Inconel
x turbine buckets and steel compressor blades.
The second stage provides an additional forge shop
upon which constructional work has just commenced
and which will increase the .upr.ity ior 

- 
utr*inu*

blades to 140 sets per month, leavini the remainder.
of the program as it stands for the fiist stage.

It is estimated. that peak produetion for Stage I will
be obtained in April, rgsg 

""a for stage II i; aJ";;;
1953. Approximately 340 pe,.rple will be required for
the first part of the program, rising to a total of BB0.
Present strength is around a 100.

Executive vice-president of the canadian operation
is Cyril J. Luby who has had 24 ,u""r; ";;;;;;;;with Bristol in England. Before ,rr,r*irrg nrr;;;;;
position last April, Mr. Luby was in .rr"rgu;i-;i;

Canadian Steel Improvement Ltd.
is a who1ly-owned subsidiary of the
Steel Improvement & forge Com-
pany of Cleveland, Ohio, and was in-
corporated under a Federal charter
on Jan. 72, 1951. Its objective is to
produce turbine bucket forgings in
heat-resisting steel, stainless steel
compressor blades and also preci-
sion-forged aluminum compressor
blades i both turbine buckets and
steel compressor blades being pro-
duced with machining allowances on
the airfoil sections.

In the Orenda engine there are 2l
rows of forged blades. Each row
has a upique blade design, requiring

(Continued on page 50)

TOP-Forge shop trio. The steel or o'luminum
bors ore heoted in the Hoyes Cerloin Curtoin
electric furnoce (2,500'F) in the bockground,
then forged in the 2,000-tb. Ceco dro horr"r,
ot left. Finolly the excess metol or floshing is
rem'oved from the forged btode in the Wilkins
& Mitchell trim press ot ttr" righf of the picture.

CENTRE-lnspection of o die model is o most
importont sloge, colling for extreme occurocy.

LEFT-Af ter being duplicoted f rom the die
model in the Hydrotel, ihe forging die is bench

finished to close loleron'."r.

:
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Technical

Suhject:

Thermoil-Granodi zing greatly prolongs the life
of parts, subject to friction. It protects the
surface of products like the diesel engine liners
shown above and the rnany rnoving parts of
automobiles and other machines. "Thermoil-
Granodine" with its remarkable lubricating
properties is particularly valuable in these
and- similar applications because of its ability
to retain oil and maintain lubrication under
high pressur'es and hieh velocities. This ACP
wear-proofing chemical not only'permits rapid
break-in without scoring, scuffing and welding
but also reduces subsequent wear on friction
parts.

IITHERMOIL-GRAIIODI]IE" ilEETS THESE SPECIFTCATIOilS

WRITE FOR FURTHER INFORMATION ON
,,THER'I'IOIL.GRANODINE" AND ON YOUR OWN METAL

PROTECTION PROBLEfi'IS.

Service Data Sheet

PROITCIING TRICIIOI{ StlRFA$Ts

nr I I rl 
E liliifiy,ll',{' r "

I]ITRODUCTION
Fabricarors ancl product designers, particularly in the automotive field,

are aware that even highly polished surfaces under friction weld, gall and

score. One of the mosr inexpensive and practical methods of Preventing
this is to coar the metal to pi.u.rrt metal-io-metal con tact. r)7ith cast iron

or steel, the "Thermoil-Granodine" manganese-iron phosphate coating

provides a weaf-resistant layer of unusual effectiveness.

I ITH ERfrIOI T . GRAHODIII E"
PROTECTS RUBBIITG
PARTS

Thermoil-Granodi zing removes
"fvzz" from ferrous metal friction

a

surfaces and produces a coating of--
non-metallic, water-insoluble manga-

nese-iron phosphate crystals which
soak up and hotd oil as bare untreated
metal cannot do. The oiled crystalline
"Thermoil-Granodine" coating on
piston rings, pistons, cylinders, cylin-
der liners, cranks, cam-shafts, gears,

tappets, valves, spiders and other
rubbing parts, allows safe break-in
operation, eliminates metal-to-metal
contact, maintains lubrication and

reduces the danger of scuffing, scor-

itg, welding , galling and tearing of
the metal. The work to be protective-
ly treated is merely Thermoil-Grano-
dized and oiled, usually with a

soluble oil.

SPECIFICATION NUTVTBER SPECIFICATION TIT!.E

MIL-C-1,6232
Type I

Coatingg * phosphate; oiled, slushed, or waxed
(for ferrous metal surfaces) and phosphate
treating compounds.

AN-F-20
( See also Ir.S.A. )-213) Finishes, for electronic equipment.

Lr s.A. 57 -0-2C
Type II, Class A

Finishes, protective, for iron and steel parts.

u.s.A. 5r-70-L
Finish 22.02, Class A

Painting and finishing of fire control insrrumenrs;
general specilication for

M-364 Navy aeronautical process specification for com-
pound phosphate rust-proofing process.

CYRIL J. LUBY, executive vice-president of
Cqnodiqn Steel lmprovement Ltd. now in pro-
duction of blodes for the Orendo iet engine
in o new plont neor Toronto. Mr. luby hod
24 yeors' experience with Bristol in Englond
before coming to Cqnodq to crssume his

present posiiion.
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inspector catl see if the grain flow
in the forging is dven.

Atter d.elivery to Avro, the steel
blade forgings are pachined to ffnal
dimensions *" .." the heads of the
aluminum blad.es. The aluminum
blade forms are polished.

Installation of the drop hammers
is an interesting feature ol the
forging shop. Each of . these big
Cecos is mounted on a floating
cem,ent block. Three sets of I beams
running through the foundation
block rest on heavy-duty springs,
giving the block a t'iryo-inch floor

"1"""".r"". 
There is a device for.ad-

justing the level of the foundation
block.

This spring mounting absorbs vir-
tually all vibration from the drop
hammer action.

The present buildings consist of
office block, die shop, forge shop
and boiler house, totalling just un-
der 50,000-sq.-ft. and with the com-
pletion of the second forge shop the
covered area will be approximately
60,000 square feet. The site area is
?.5 aeres thus allowing for any future
expansion to meet the demands of
the defense program.

The parent organization, The Steel
Improvement & Forge Company,
was formed in 1913 as a small unit
for the heat treatment of mr,:turls.
In 1916 they acquired the assets of
an adjoining forge shop. In fg32
the company ceased to do contract
heat treatment work and concentra-
ted entirrely in the forging :tield.
They pioneered the forging of stain-
iess materials and. later had, coi:*
siderable experience with rthe work-
ing of heat-resisting alloys. '

One of the principal items .vtrich
they produced during this ;:;eriod
was the Turbo .Super-Charger Tur'-
bine Wheel forgings for piston en-
gines, and mainly because of the
experience thus gained, they were
asked by various.aircraft engine
companies in the U; S. to undertake
jet engine'wheeL forgings ancl, : ai
the same time, being one of the tirst
companies to dq so they commenced
forging jet engine blades.

In 1944 the parent organization
commeneed forging turbine ,"'and
compressor blades for the Canaclian
industry, first:for the , Chinook,iand
later for the Orenda engine. When
large seale production of the Latter
was decided upon by the Canadian
Government, . Avro suggested that
Steel Improvement . & 'Forge should
operate a Canadian. r; subsidiary' to
match the eniline program.' ,r.Infor-
mal discussions ,were taking place
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OOOSAYS ?CO TO ME WIH
IS('SOUilIDfUIETAL' IilSTAttATIOilS

Pratt & Whitney Aircraft l)ivision of United Aircraft Corporation
knows the threat of excessive rloise to plant efficierlcy and commurlity
relations, Its prograrn of noise control for its test cells and labora
faciliti€)s is knowrr throughout the industry as one of the most pro8
sirze arld cornpreherrsive ever undertaken. INDUSTRIAL SOU
COI{TROL, INIC., is proucl of the fact that it has contributecl to
program -- and is now converting some of P&WA's olcler reciproca
test cells to withstand the high gas velocities ancl temperatures of i
new jets.

Since 1936, ISC has lecl the field in quieting the aircraft inclustry.
ISC hirs the skilled erlgineering, design and installation "know how,"
gairrecl thrr;trgh yeilrs of practical experierlce - it's no wollder the
IIIGGtrST jobs go to ISC. For ftrll information -

W rite ,SC todr_yl
F o R E r G N r r c E N s E E s, : ?-';:T:::!:;f. ?!;:f:],:1il,,:,ffi!n?u, 
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45 GRANBY STREIT
2TI9 SO.. SEPUTVEDA BLVD.

}IARTFORD, CONN.
LO5 ANGEIE5, CALIF.
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Th" Super Constellation offers any
airline operator any performance hL
desires, from high-density coach
travel, to luxury -ou*r-ocean 

travel,
or it cln be used for efficient, ."o-
nomieal cargo purposes.

Never before has the basic struc-
ture of any aircraftr provided so ade.
guately for growth, assuring the
operator many years of competitive
performance. Compared with anv of
today's certificated aircraft the ,.*
Super Constellation is superior in
ve{srlility, speed, payload, rarge -
and abilit,v: to earn [reater profit.-

MARCH, 1952

I,(D(C'I..ITEEID
SUPER CONSTELLATIO]YS

TO GE'T TURBO.PROPS

The U. S. Navy has selected the new

ry70-l Supgr Constellation as ideally
designed- for vital conyersion t;
turbo-prop power. Only minimum
modifications are required, accord.
irg to BuAer. No structural changes
of. the empennage, fuselage or baiic
wlng are necessary.

- Significance to airline operators is
that Super Constellations with
Vlrright 3250.h.p. compound engines
can later be converted to turbo-pio6,s.
This conversion to Pratt e, Wiritney
T-34 lirrbo Wasp engines will p"i tf,L
Super Constellation in the 450-mile.
per-hour-class.

ITEWS NOTES FROM LOCKHEET)
Eight international airlines have now or-
dered Super Constellations-most recen[:
Seaboard & Western,Airlines and Braath-
ens S.A.F.E. Air.Transport .-., Witt, Nr"y
and Air Force orders, tlrc total demand now
exceeds 200....A new "White House
Squadron" of Lockheed F-94 All Wbather
Jet Iighters is guarding Yhshingron, D.C.
. . . Lockheed is occupied'with alrcraft us-
ing.six di{Ierent kindi of power, including
reciprocating engines, turbo.props, jet-s
and rocket power. . . . For pilot comfort-ev-
ery Lockheed jet fighter has a cockpit cool-
ing system equivalent ro 100 household
refrigerators._. . ._Th" single Allison jet en-
gine in the Lockheed T--38 jet trainer is
nrore powerful than all four e,ngines of the
B-17 bomber of World War II fame. . . . pi-
lots of many narions learn j"i nvi"n 

-i"
Lockheed T-33 trainers, and recentiy ,ih.r,
two T-33's were clelivered to Turkey ,h;t
were inaugurated in preflight Moharn-
medan rites including a lamb sacrifice.

I.'RO}I 'THE \I.-ORLD PRESS
Untler the heaclline, "New Facts on Jet
Combat," Aaiatioir, l4eek reports from
&kyo : "The Lockheed F-80- ( Shootin g
Star) still is considered to be the best
ground-attack jet in Korea. There is con-
siderable belief here that development of
an airplane along the provecl linis of tf,"'
F-80 is the answer to the interdiction.close
support requirem ent," Thus a";it 

";, 
L;;[:

heed design continues to prove its basic
"rightness'' even though more modern
types lrave replaced it in Lockheed's pro-
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'ging Plont
ProducinC Jet Engine Blodes

Here is Conodion Steel lmprovement's ne\^/ forging
plopt 

- 
buitt to forge turbine ond compressor bl;de;

for A. V. Roe's Orendq Engine. The plont hos 601000
squore feet of floor spoce. This compony is o sub-
sidiory sf The Steel lmprovement & Forge Compony
.of Clevelond, Ohio, who hove pioneered the forging
of stoinless qnd high temperoture olloys for lurbo-iet
,engine btodes ond buckets, ond other forged ports

aafor oircroft.

We ore proud

CANADIA}I. STEET IMPROVETIENT LTD.
Horner & Second Avenue

to ploy o port in
Royol Cqnodion

rr Etobicoke, Ontorio
Toronfo I4, Ontqrio

the defense plons of the
Air Force

Box 32, Posterl Ststion nnN",
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