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N ITS simplest terms, the forging X c
of compressor and turbine blades 15 el
for jet engines consists of hammer- Stec
ing steel or aluminum rods between pan
two molds or dies until they are Cory
the right shape. Actually, the pro- on .
duction of “buckets” and blades for proc
the Avro Orenda jet engine is com- heat
plicated by the variety of blade de- com
signs and the extreme precision re- sion
quired for each. blad
The new Canadian Steel Improve- o
ment Ltd. plant near Toronto, which
was formally opened on Feb. 22 and due
is now in production, contains the the
specialized equipment and the skilled : In
personnel essential to this vital as- it
signment. The company was formed h
; ; as
in January of last year with govern-
ment capital assistance and with the
background of experience provided

CAPTIONS

TOP—Accuracy of template used in making

dies is checked in the Jones & Lampson Com-

parator. The template outline is magnified

and projected on the screen for visual com-

parison. This comparator gives an accuracy

of .2 thou. and, for example, two minutes of
a degree.

CENTRE — One of a battery of Cincinnati
Hydrotels duplicating a blade forging die from
a steel model or master die.

RIGHT — Key plant personnel inspect

blade forging dies. Left to right: Robert Stick,

plant superintendent; George Mothersill, die

shop foreman; and F. W. Stockhausen, chief in-

spector in the new Canadian Steel Improve-
ment plant.
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by the U. S. parent company, Steel Improvement &
Forge Company of Cleveland.

Construction of the 50,000-sq.-ft. plant was started
in May, 1951 and is now complete. Capacity is being
provided to deal with the Avro Orenda program in
two stages. The first stage, which comprises the exist-
ing buildings, aims at an output of 100 engine sets of
aluminum blading and 150 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 capacity for aluminum
blades to 140 sets per month, leaving the remainder
of the program as it stands for the first stage.

It is estimated that peak production for Stage I will
be obtained in April, 1953 and for Stage II in October,
1953. Approximately 340 people will be required for
the first part of the program, rising to a total of 380.
Present strength is around a 100.

Executive vice-president of the Canadian operation
is Cyril J. Luby who has had 24 years’ experience
with Bristol in England. Before assuming his present
position last April, Mr. Luby was in charge of the
experimental department at Bristol.

Canadian Steel Improvement Ltd.
is a wholly-owned subsidiary of the
Steel Improvement & Forge Com-
pany of Cleveland, Ohio, and was in-
corporated under a Federal charter
on Jan. 12, 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; both turbine buckets and
steel compressor blades being pro-
duced with machining allowances on
the airfoil sections.

In the Orenda engine there are 21
rows of forged blades. Each row
has a unique blade design, requiring

(Continued on page 50)

TOP—Forge shop trio. The steel or aluminum
bars are heated in the Hayes Certain Curtain
electric furnace (2,500°F) in the background,
then forged in the 2,000-tb. Ceco dro hammer
at left. Finally the excess metal or flashing is
removed from the forged blade in the Wilkins
& Mitchell trim press at the right of the picture.

CENTRE—Inspection of a die model is a most
important stage, calling for extreme accuracy.

LEFT—After being duplicated from the die
model in the Hydrotel, the forging die is bench
finished to close tolerances.
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Subject: PROTECTING FRICTION SURFACES

WITH gRARINE®

INTRODUCTION

Fabricators and product designers, particularly in the automotive field,
are aware that even highly polished surfaces under friction weld, gall and
score. One of the most inexpensive and practical methods of preventing
this is to coat the metal to prevent metal-to-metal contact. With cast iron

or steel, the “Thermoil-Granodine”

manganese-iron phosphate coating

provides a wear-resistant layer of unusual effectiveness.

Thermoxl Granodlzmg greatly prolongs the life
of parts subject to friction. It protects the
surface of products like the diesel engine liners
shown above and the many movmg parts of
automobiles and other machines. ‘“Thermoil-
Granodine” with its remarkable lubricating
properties is particularly valuable in these
and similar apphcauons because of its ability
to retain oil and maintain lubrication under
high pressures and high 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.

“*“THERMOIL-GRANODINE”
PROTECTS RUBBING
PARTS

Thermoil-Granodizing removes
“fuzz” from ferrous metal friction
surfaces and produces a coating of
non-metallic, water-insoluble manga-
nese-iron phosphate crystals which
soak up and hold 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-
ing, 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.

“*“THERMOIL-GRANODINE” MEETS THESE SPECIFICATIONS

SPECIFICATION NUMBER

SPECIFICATION TITLE

Finish 22.02, Class A

. Coatings — phosphate; oiled, slushed, or waxed
MIEL SII 6232 (for ferrous metal surfaces) and phosphate
P . treating compounds.
AN-F-20 it s 2
(See also U.S.A. 3-213) Finishes, for electronic equipment.
UT?I;?& 1517'?:'125; A Finishes, protective, for iron and steel parts.
U.S.A. 51-70-1 Painting and finishing of fire control instruments;

general specification for

M-364

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

CNEMICAI.S

PROCESSES

WRITE FOR FURTHER INFORMATION ON
“THERMOIL-GRANODINE’” AND ON YOUR OWN METAL
PROTECTION PROBLEMS.

CHEMICALS

PROCESSES

CANADIAN AVIATION

FORGING JET BLADE
PRECISE OPERATION

(Continued from page 29)

a special set of blade forgings. Some
rows are steel, others aluminum.
For each blade design, a highly-
accurate set of master dies is made.
These form the pattern from which
the forging dies are cut on the big
Hydrotels (see illustration).

The accuracy required in the die
making is in terms of .5 thou. The
forged aluminum blades are accurate
to 2 thou. Considerable bench finish-
ing and polishing is required to
achieve the required accuracy in the
dies.

Before going to the forge shop,
the aluminum or steel rods are cut
into short lengths, then each is “up-
set.” This process consists of apply-
ing heat and pressure in order to
mushroom or bulge one end of the
rod. This onion-shaped bulge even-
tually becomes the blade root. The
upsetting process ensures that the
metal grain flows into the root, for
strength considerations.

The rods are forged in 2,000-1b.
Ceco drop hammers after heating in
electric furnaces, then are trimmed
in Williams & Mitchell trim presses.
Subsequent processes include heat
treatment in gas-fired furnaces, sand
blasting to remove scale from forg-
ings, etching, anodizing, and final
inspection. Etching of the aluminum
blades scours the surface so that the

CYRIL J.

Canadian Steel Improvement Ltd. now in pro-

duction of blades for the Orenda jet engine

in a new plant near Toronto. Mr. Luby had

24 years' experience with Bristol in England

before coming to Canada to assume his
present position.

LUBY, executive vice-president of
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inspector can see if the grain flow
in the forging is even.

After delivery to Avro, the steel
blade forgings are machined to final
dimensions as are the heads of the
aluminum blades. The aluminum
blade forms are polished.

Installation of the drop hammers
is an interesting feature of the
forging shop. Each of these big
Cecos is mounted on a floating
cement block. Three sets of I beams
running through the foundation
block rest on heavy-duty springs,
giving the block a two-inch floor
clearance. 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
7.5 acres 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 metals.
In 1916 they acquired the assets of
an adjoining forge shop. In 1932
the company ceased to do contract
heat treatment work and concentra-
ted entirely in the forging field.
They pioneered the forging of stain-
less materials and later had. cor-
siderable experience with the work-
ing of heat-resisting alloys.

One of the principal items w~hich
they produced during this weriod
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 and, at
the same time, being one of the first
companies to do so they commenced
forging jet engine blades.

In 1944 the parent organization
commenced forging turbine and
compressor blades for the Canadian
industry, first for the Chinook and
later for the Orenda engine. When
large scale production of the latter
was decided upon by the Canadian
Government, Avro suggested that
Steel Improvement & Forge should
operate a Canadian subsidiary to
match the engine program. Infor-
mal discussions were taking place
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PRATT & WHITNEY

.SAYS @ 10 wocde WITH
ISC "SOUNDMETAL’ INSTALLATIONS

Pratt & Whitney Aircraft Division of United Aircraft Corporation
knows the threat of excessive noise to plant efficiency and community
relations. Its program of noise control for its test cells and labora
facilities is known throughout the industry as one of the most prog
sive and comprehensive ever undertaken. INDUSTRIAL SOU
CONTROL, INC,, is proud of the fact that it has contributed to
program — and is now converting some of P&WA's older reciproca
test cells to withstand the high gas velocities and temperatures of 1
new jets.

Since 1936, ISC has led the field in quieting the aircraft industry.
ISC has the skilled engineering, design and installation “know how,”
gained through years of practical experience —it's no wonder the
BIGGEST jobs go to ISC. For full information —

Write ISC today!

o Cementation (Muffelite) Limited, London
® Les Travaux Souterrains, Paris

 |ndustrial Sound [onfolie

FOREIGN LICENSEES:

45 GRANBY STREET HARTFORD, CONN.
2119 5O, SEPULVEDA BLVD. LOS ANGELES, CALIF.
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HNOCIKHEED before Korea and in October, 1950, that when ar}noyed ip some particu-
Avro requested the company to put lar manner it dissociates into a gas
SUPER CONSTELLATIONS forward a definite proposal, and at or gases with an evolution of heat.
TO GET TURBO-PROPS about mid-November this was sub- In passing it may be mentioned
mitted to the Canadian Government, that the less particular the substance
instructions to proceed being given is about the kind of annoyance
The U.S. Navy has sele:cted the en verbally before the end of the year. which starts the dissociation, the
R70-1 Super Constellation as ideally A .
: : : The second forge shop as referred less safe it will be, while the more
designed for vital conversion to 3 : o ; o
s to above has been started, steel is particular it is the more difficult
turbo-prop power. Only minimum ; it Sy o i
. . . due for delivery at the beginning it will be to dissociate it efficiently
modifications are required, accord- o ; : :
: of the second quarter and it is ex- and rapidly in the rocket chamber.
ing to BuAer. No structural changes e thok S e ; :
of the empennage, fuselage or basic Deche Al CIanuCHIon : Bi-propellants usually consist of
. been completed by September of this a fuel and an oxidant, which of
wing are necessary. : S fin 1
Bl o i year. Equipment deliveries, how- course have to be stored in separate
Significance to airline operators is ever, are such that the full benefit  tanks and fed to the rocket chamber
le/lé}thsgpeé EOHSte“atl?lnS Wlth of the additional capacity cannot by separate injection systems. The
right 3250-h.p. compound engines be made available until October, more amenable and common com-
car}laterbecgnverted to turbo-p‘rops. 1953. There will, however, be grad- binations consist of an oxidant
This conversion to Pf&tt &. Whitney ual increases in production from which is very rich in oxygen, and
T-34 Turbo Wasp‘eng.mes will put the January of that year onwards. a fuel which is either an ‘alcohol
Super Constellation in the 450-mile- or a hydrocarbon.
per-hour-class. The choice of a fuel is fairl
y easy
The Super Constellation offers any as hydrocarbons and alcohols are
airline operator any performance he ROCKET PROPUI'SION plentiful and comparatively safe
desires, from high-density coach and easy to handle. The main dif-
travel, to luxury over-ocean travel, PRESENTS PROBI.EMS ficulty therefore lies in the choice
| et o slcint oo | (Coninued rompage 2y o T oxdant It il ine wihes
Never before has the basic struc- haust gases. Thus our best propel- i)}f'oposed erre hStZdtlt wgu]cé il
ture of any aircraft provided so ade- lant combination will be that which . DRRS 0 oG 0, S, mamme
quately for growth, assuring the gives the highest flame temperature LGS0 sen51t1\./fe tha;c( they arehhakile
operator many years of competitive and the lowest molecular weight of gof dte}tlonate 11 sp? ‘en to Z arp.yé
performance. Compared with any of exhaust gases. Unfortunately the caa ISR gD Y 2 eV DOuce Xl
today’s certificated aircraft the new optimum theoretical SI is not the  In the world, ]
Super Constellation is superior in only consideration in choosing a As ' we SIe jsevercy Bpactical
versatility, speed, payload, range rocket propellant. We must think people, we will confine our consi-
and ability to earn greater profit. of such things as ease of handling, deration to those prope}lants which
; safety, availability in time of war, are reasonably obtainable, and
NEWS NOTES FROM LOCKHEED and cost; the latter factor would  which could conceivably be handed
Eight international airlines have now or- of course have less influence as the over to instructed but non_‘teCh_nlcfal
dered Super Constellations—most recent: other factors became more advan- personnel to handle. Of the liquid
SeabsozX% 8113 VXestg;n Airlines and Braath- tageous. oxidants which fulfill these condi-
ens S.A.F.E. Air Transport ... With Navy S REE ti there appear to be only three
and Air Force orders, the total demand now Liquid propellants are divided lonsonC:;trafe% nritr?c aei:igl Zoncen-
exceeds 200....A new “White House into two main classes, monopropel- il : 4 i
Squadron” of Lockheed F-94 All Weather lants and bi-propellants. Briefly a  frated hydrogen peroxide and liquid
Jet Fighters is guarding Washington, D.C. monopropellant is a single substance oxygen. Liquid air is ruled out be-

... Lockheed is occupied with aircraft us-

: pris ; cause the amount of oxygen present
ing six different kinds of power, including

or mixture of substances of which e &
is insufficient.

reciprocating engines, turbo-props, jets the main bulk can be stored in one :
and rocket power. ... For pilot comfort ev- tank, and can be squirted into the The properties of concentrated
ery Lockheed jet fighter has a cockpit cool- rocket chamber through one sys-  nitric acid are well known. Most

ing system equivalent to 100 household
refrigerators. ... The single Allison jet en-
gine in the Lockheed T-33 jet trainer is
more powerful than all four engines of the 125
B-17 bomber of World War II fame. . .. Pi-
lots of many nations learn jet flying in
Lockheed T-33 trainers, and recently when .
two T-33’s were delivered to Turkey they 100
were inaugurated in preflight Moham-
medan rites including a lamb sacrifice. \\ JET cff;qe«llt‘h‘:‘a’iri;:?eh“s \
; \
N ROCKET, thrust not
50 L et affected, by altitude,
~ carries its own oxidant

tem of holes. The liquid is such metals are attacked to a greater or

FROM THE WORLD PRESS 75

Under the headline, “New Facts on Jet
Combat,” Aviation Week reports from
Tokyo: “The Lockheed F-80 (Shooting
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 proved lines of the
F-80 is the answer to the interdiction-close
support requirement.” Thus another Lock-
heed design continues to prove its basic

“rightness” even though more modern 0 29 40 69 8
types have replaced it in Lockheed’s pro-
duction line.
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Now IN PRODUCTION...

This New Forging Plant
Producmg Jet Engme Blades

Here is Canadian Steel Improvement’s new forging
plant — built to forge turbine and compressor blades
for A. V. Roe's Orenda Engine. The plant has 60,000
square feet of floor space. This company is a sub-
sidiary of The Steel Improvement & Forge Company
of Cleveland, Ohio, who have pioneered the forging
of stainless and high temperature alloys for turbo-jet
engine blades and buckets, and other forged parts
for aircraft.

We are proud to play a part in the defense plans of the
Royal Canadian Air Force

CANADIAN: STEEL IMPROVEMENT LTD.

Horner & Second Avenue — Etobicoke, Ontario
Box 32, Postal Station ““N", Toronto 14, Ontario
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