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SERVING THE FOUNDRY INDUSTRY

Few industries have greater need for

compressed air than the foundry . . . few
industries, indeed, have so high a concentration of
fettling and grinding operations. Over the years
CP tools, from grinders to core clearing and
fettling hammers, have constantly kept abreast of
foundry needs. CP compressors, too, have won a
high reputation for their acknowledged reliability
in compressed air production, and for those
applications where electric tools are more con-
venient, CP Hicycle electric tools will be found in
most modem foundries where Hicycle grinders
also are stepping-up production at lower costs.

Sgs
i

a1l in 1 Consolidated

CONSOLIDATED PNEUMATIC TOOL CO. LTD. - LONDON & FRASERBURGH
Reg. Offices: 232 Dawes Road. London, S.\W.6 . Officesat Glasgow * Newcastle . Manchester < Birmingham . Leeds * Bridgend * Belfast
Dublin * Johannesburg * Bombay * Melbourne <« Paris * Rotterdam * Brussels * Milan * and principal cities throughout the world
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* The Birlec Detroit electric furnace
produces reliable, predictable melts.

Specifications are maintained on special
irons as well as on non-ferrous alloys.

Metal losses are very low.

Lining life is good and no crucibles are
required.

* The versatility of Birlec Detroits, with easily
interchangeable shells, enables one furnace to
handle a variety of alloys.

* Standard sizes are available from 10 |b. to
3,000 Ib.

Publication No. 65 gives details; may we
send a copy ?

Sales and service offices in
LONDON, SHEFFIELD

and GLASGOW
sm/B 949 53b

A
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This “ BROOMWADE ” DX Chipping Hammer is a robust,
willing tool with a big capacity for hard work, ideal for use in
foundries and machine shops.

Whatever vyour production problems “ BROOMWADE ”
Pneumatic Equipment is built to meet your requirements.

“BROOMWADE” offer you:

« Expert technical advice on all your compressed air problems.

¢ Complete world-wide after sales service.

e Early delivery'-

Write to “BROOMWADE” to-day
VISU STAND No. Il, ROW
‘B’ GRAND HALL, OLYMPIA
SEP. 3-17— ENGINEERING,
MARINE AND WELDING

Air Compressors & Pneumatic Tools EXHIBITION

BROOM & WADE LTD., HIGH WYCOMBE, ENGLAND. Tel.: High Wycombe 1630(8 lines) Grams : “ Broom," High Wycombe
164 SAS
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Fordath Mixers
Aid Shell Moulding

PERFECT HOMOGENEITY OF

THE SAND/RESIN MIX

everyone in the foundry trade—and
many in other industries—knows ofthe
high efficiency of the Fordath ‘New
Type’ Mixing Machine in mixing sands
and powders of all kinds, with or with-
out liquid bonding material.

Long proved in the core shop, the
Fordath Mixer has now been adapted
(and is rapidly being adopted) for work
in the shell moulding process. Along-
side technological advances in the
foundry—and shell moulding is un-
doubtedly the most interesting tech-
nical development since the war—come
associated problems and hazards.

Fine powders make fine dust—which
is anything but fine for the operatives
unless . . . unless by careful design the
dust can be kept where it belongs: in

the sand/resin mixture!

fordath ‘New
Type’ Mixer,
modifiedfor shell
moulding, with
rubber sealed
charging inlet and
spring loaded chute,
giving dust-free
discharge.

Modified by additional components
providing perfect protection for operatives, the
Fordath Mixer has all the advantages:

1 Swift preparation of the batch by intensive mixing action with vigorous
turbulence inside the machine.

2 The intensity of the mixing action ensures perfect distribution of any
wetting agents Which are to be embodied in the sand/resin mix.

3 Rubber sealed dust cover embodies butterfly valve charging inlet.

4 Spring loaded discharge chute giving dust-free attachment to dump-box.

5 Enclosed motor drives through V-ropes to vertical worm reduction gear,
totally enclosed and sealedfrom mixing chamber.

6 Every batch of sand/resin mix is sealed and delivered quickly and
dustlessly.

7 Units complete, mounted on bedplate, are available for 8olb, i;o0lb,
goolb, 550/5, looolb batch-sizes.

Think of your shell moulding plant and get in touch with

THE FORDATH ENGINEERING CO. LTD. E

HAMBLET WORKS, WEST BROMWICH, STAFFS. Telephone: West Bromwich 0549, 0540, 1692. Telegrams: Metallical, West Bromwich
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Staffordshire Ancestry

Since | 00 almost every major improvement in the technique ofironfounding has originated in Staffordshire.

No. 2. ROBERT HEATH, NORTON-LE-MOOR, NORTH STAFFS.

Originally established in 1817 this works grew to be perhaps the biggest of all the
Ironmasters’ Empires, which flourished during the nineteenth century.

About the middle of the 19th century, there were 400 Iron works spread across the
County of Staffordshire. Like a tide in flood they mined the rich ore from the land
and at the end of the century, when firm after firm closed down, like a tide in its ebb,
little was left but the hard enduring rock . . . . the rock that is the skill, industry and
craftsmanship of Staffordshire men.

For the past 136 years Pig lron has been manufactured at # Pictorial reference is reproduced
by courtesy of the publishers of

Bradley & Foster’s Darlaston Iron Works. Ssamuel Griffiths' " Guide to the
Today, Bradley & Foster’s spectrographic control of raw Iron Trade of Great Britainn
material and finished product enables them to supply pig iron to whom grateful acknowdedg-

. . . . e A ment is made.
of consistent uniformity to the most exacting specification.

Bradley &Foster ~ FOR QUALITY CONTROLLED

LIMITED 'R ON
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Photograph actual size steel disc
ten thou, thick after 20 seconds
application of gun.

THE NEW HI-PRESSURE HI-VELOCITY
HYDRO-BLAST GUN CLEANS FASTER
AND CHEAPER AND THERE IS

ABSOLUTELY NO DUST.

Full technical information on request.

Built in England by
PNEILEC LIMITED, SMETHWICK, Nr. BIRMINGHAM
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MODERNISE , .. o c oo

This photograph shows one of our many conveyors conveying cores from the benches to the drying stove.

v v STEELBAND CONVEYORS

STEEL

OVERFLOW OVERFLOW
WATER TANK

If you have difficulty with your warm sand
adhering to patterns why not cool it on our
patented water-cooled steel band conveyor
as illustrated by diagrams above and on right.

SANDVIK STEEL BAND CONVEYORS LTD

B.F.T. Division
DAWLISH ROAD, SELLY OAK, BIRMINGHAM, 29

Telephone: SEUy Oak 1113-4-5 Telegrams: Simplicity, Birmingham
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SHELL MOULDING
SANDS... /

GENERAL REFRACTORIES LTD

Genefax House, Sheffield 10 « Tel Sheffield 31113 (6 Lines)
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USE THE

SANDSLINGER

FOR

reliable ramming under all foundry conditions.

Stationary Sandslinger operating with roll-over pattern draw machine.

/4 fFOUNDKM M ® A\ _

113, W. REGENT ST., GLASGOW, C2.



rolled steel sections in standard use.
Full details of every moulding box order are recorded.

Customers can depend on all repeat orders being interchangeable.

STERLING FOUNDRY SPECIALTIES LTD. BEDFORD
London Office: lIddetleigh House, Caxton Street, S.W.lI, Telephone: Abbey 3018 Conot
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m\ r e Y O u Damage to compressed-air-using tools and machinery,

through insufficient filtration in the compressed-air lines,

R E A L L Y costs industry hundreds of thousands of pounds annually.

This damage is not caused simply by atmospheric dust

introduced through the compressor air-intake into the

P ro te Ctl n g compressed-air line. The constant compression and

expansion of gases cause moisture, scale, and rust to form

Y in the pipeline too; and this alone, if allowed to pass to
O u r the air-using tools, can do serious harm. Vokes Pipe Line

Filters remove these impurities, and do so with 99-9%

A i r_ u S i n g efficiency—but, for thorough protection, filtration

must take place not simply at the compressor, but at

regular intervals along the delivery line.

Tools!

Incoming air at (A) is directed downwards, to a skirt

of perforated metal (B) filled with brass wool,

which collects oil and water by capillary attraction and,
being in contact with the outer filter case, allows £

the liquid impurities to run to the base (C). Periodically,

the liquids are drawn off by a conveniently situated

drain tap (D). The air or gas then passes through the

filter element (E), which removes all dust or scale particles.

THERE IS VIRTUALLY NO RESTRICTION TO

THE AIR-FLOW THROUGH THE FILTER ELEMENT.

YOKES

For full information on efficient pipeline filtration
o v write for illustrated Yokes catalogue. Section E.
/ionee'w of ¢cLesdifjic jp A otw n
YOKES LTD Head Office: GUILDFORD *SURREY

London Office: 40 Broadway, Westminster S.W.I

Represented throughout the worldm Vokes Australia Pty., Ltd., Sydney

Yokes (Canada) Ltd., Toronto.
Vo2
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—that’s Baltiseed ! RIGHT from
the start, and a “ finish” that is
characteristic and incomparable.

The quality touch every time!

FREE BOOKLET — write to-day for
the BALTISEED handbook “ It's a Masterpiece:"
It contains useful information about our wide
range of materials for the making of good
cores—and you'll like the pictures |

BALTISEED

UIMISKE &C <+ VsToma o vaeses

Scottish Representatives; W.H.Mc.KENZIE &-U? 28*ROYAL T EXCHANGE SQUARE,©IAS60WCJ. Tel; Glasgow Centro! 5670
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YOU CAN get higher output with lower fuel consumption. . . .
and a saving of capital cost into the bargain. What are we
talking about. .. ? Furnaces. Batch type furnaces in
particular, where a reduction of the heat stored by the
refractories speeds up the heating cycle.

We are talking ofthe M.1.28 brick—a refractory that stores only
a fraction of the heat stored by an ordinary firebrick.

A refractory that will stand a face temperature of 280CPF (1538°C).
A hot-face insulating

refractory that is better made for hardei

service than any hot-face insulator made

in this country before.

These M.1.28 bricks have shortened the heating cycle
on existing furnaces so much that two furnaces are doing
the work of three—and with little or no more fuel. A

saving in capital and overheads that makes the extra

cost of the bricks look silly

MODGAN

| veffactories

are worth far more than they cost

THE MORGAN CRUCIBLE COMPANY LIMITED,

(Refractoi-ies Group), Neston, Wirral, Cheshire. Telephone: Neston 1406. (n .e.38)
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FOLLOW

good practice

AT MAKES

B.T.R. Engineers in Rubber have taken
one question at least out of the

day's work — that of belting

for the transmission of power.

They have developed unquestionably
the strongest and most reliable 'V' belts
and transmission belting available

to industry—built with the strength,
flexibility, and resilience, to match
conditions as they are and not as they
might be. Proud that their belts and
belling last 50% longer than others,

they prominently stamp their trademark
B.T.R. "High Test" upon them so that you
can readily identify performance with symbol.
Make it then a settled question to

specify B.T.R. "High Test" as a matter

of good practice, leaving your mind

free for more intractable problems.

BTRHIGHTEST

ENGINEERS IN RUBBER BRITISH TYRE & RUBBER CO., LTD.
HERGA HOUSE, VINCENT SQ., LONDON, S.W.

NORTHERN SALES: BROUGHTON BRIDGE, BLACKFRIARS ROAD. MANCHESTER 3 SCOTTISH SALES: 26 KINGSTON STREET. GLASGOW. CS
G.B.I03
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SINEX HIGH FREQUENCY VIBRATORS
AND VIBRATING SCREENS ]

3 Ton Model
Illus>trated

We cordially invite you to visit
us on Stand No. 3. Row Z Ground
Floor, Empire Hall, Olympia.

Sept. 3 - 17/1953.
Larger and smaller

machines available

FIG. 7 will remove the most stubborn
SINEX VIBRATING BEAM sand from the casting, in a
fraction of the time needed
by present methods. (Links
to suit requirements.)

For the easy handling of
Foundry Boxes, too heavy for
a Knock Out Grid, this machine

We have an extensive préfabrication department and will

be pleased to quote you for alteration or addition to your

existing plant,and ifHoppers, Chutesand Roller Conveyors

and Ancillary Equipment is required, please contact
Slnex Technical Department

FIG. 8 (illustrated below)

FIG. 10 (on left) An important function of Sinex High Frequency
Vibrators is the application to Sand and Storage
Sinex Vibrating Hoppers. To facilitate the rapid discharge of the
material, long experience has shown that the fitting
S'creen 6it. x 3ft of a Sinex Vibrator to a Hopper containing the most
Single Deck. Hour- stubborn material will avoid *“ arching ” or

ly output—15 tons
of sand through
Jin. mesh.

This screen is also

“ funnelling"” of the material in the neck of the
Hopper and assure a regular flow. Fig. 8 shows a
Sand Hopper fitted with Sinex Vibrator. Manu-
factured in various sizes suitable to the capacity of
the Hopper, and wound suitable for any electric
supply, single or 3-phase A.C.

manufactured in
sizes to suit re-
quirements.

Sinex

ENGINEERING CO..

Telegrams : VICTORIA 7503

12 ROCHESTER ROW, WESTMINSTER,

Telephone : Victoria 7503-4-5

LONDON, S.W.1



SEPTEMBER 10, 1953 FOUNDRY TRADE JOURNAL 17

Resolite-bonded cores... 1

Photographs by courtesy of Messrs: Tangyes Ltd., Smethwick, Birmingham

give better castings

However intricate, of whatever size, sandcores made with ‘ Resolite * 400
maintain their complete freedom from stickiness, their remarkable stripping and
knock-out properties. During mixing there is no frictional heat and no drying out
occurs on the bench; excellent results are obtained with core blowing machinery
and stoving times are reduced by as much as one half. Smooth, well finished
‘ Resolite  bonded sandcores are progressively increasing output and reducing
foundry costs.

Foundry managers are invited to write for
full technical information and trial samples.

Aero Research Limited

A Ciba Company Duxford Cambridge Telephone : Sawston 187
® 264.13
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STEEL CONVERTER

GEARED CRANE LADLES

GEARED
LADLE
HOISTS
M. TYPE
LADLES
SPARK
ARRESTERS
CUPOLAS

CHARGING MACHINES
INCLUDING
DROP BOTTOM BUCKET
SWIVEL CHARGER

TUMBLING BARRELS

JOURNAL

SEPTEMBER 10, 1953

PIG IRON BREAKING
MACHINES

CUPOLETTES

HOT METAL RECEIVERS

E. A. ROPER &CO. LTD, KEIGHLEY, YORKSHIRE.

TELEPHONE: KEIGHLEY 4215/6

TELEGRAMS:"CLIMAX" KEIGHLEY
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the finest system
of arc regulation

We call attention to the performance of the arc
regulators for two good reasons—because an arc
furnace is no better than the arc regulating equipment
—because we know of no other system as good as the
G.W.B.-Tagliaferri hydraulic control. It is, in fact,
due to these controls that we can offer furnaces giving
shorter melting times, lower power consumption and
lower maintenance costs

W hat is the G.W.B.-Tagliafcrri system? It is hydraulic
in operation, extremely fast and sensitive in operation
—complete reversal of electrodes takes only 1-7th of a
second. It is a jjroved method of control, too, for over
450 control devices have been installed in furnaces
totalling over 750,000 k.V.A.—surely ample
acknowledgement that the G.W.B.-Tagliaferri system
is one of the foremost methods of arc regulation.

If you are concerned with furnaces for iron ore reduc-
tion, cast iron melting and refining, steel melting,
ferro-alloy production—we shall be pleased to supply
further information on types and capacities available.

GWB-TAGI.IAFERRI
ARC MELTING FURNACES

G.W.B. ELECTRIC FURNACES LTD.

Dibdale Works, Dudley, Worcs. Phone: 4284
Proprietors: Gibbons Bros. Ltd. and Wild-Barfield Electric Furnaces Ltd.
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il GHMANSs

dern

nriost plant

Clecinins$

Abrosive todny~*
use

in

Let us help with YOUR cleaning problems!

TILGHMAN'S PATENT SAND BLAST CO. LTD.

BROADHEATH NR. MANCHESTER ENGLAND

Telephone : ALTRINCHAM® 4242/7

LONDON OFFICE: Brettenham House, Lancaster Place, Strand, W.C.2. Telephone: Temple Bar 6470

HOME AGENTS : Midlands: R. J. RICHARDSON & SONS LTD., Commercial Street, BIRMINGHAM
Scotland: BALBARDIE LTD., NO Hanover Street, EDINBURGH, 2.

Also AGENTS in the following countries :—
AUSTRALIA . NEW ZEALAND SOUTH AFRICA N D ia

Wi,
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Photograph by courtesy of Gillett & Johnston Ltd., Croydon

I.C.I. OFFERS UNRIVALLED TECHNICAL SERVICE

The maintenance foundry of I.C.I. has amassed valuable
‘MOULDRITE’

PF 422 RESIN BINDER

experience in the operation of the Sand-shell process over
a wide range of metal casting, and has carried out ex-

tensive research on shell moulding. The benefit of this
SILICONE-O1L

MOULD LUBRICANT

experience is freely available to all users of the I.C.I. range
of products for this new and extremely promising casting

technique :
RESIN-BASE

‘Mouldrite’ is the registered trade mark of the thermosetting resins WETTING AGENT
manufactured by 1.C.1.

IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1
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NOTE THE POINTS :

1 Patent Work Rest unit with
shrowding, automatically ad-
justs for wheel wear and rest
height. Perforated Rest
Wear Plate assists extraction
without interfering with
Wheel Dressing.

2. Gaps between sides of Wheel
and Guard effectively closed
by special Baffle Plates.

3. Hinged Nosepiece at top
with side wings is readily
adjustable close to the wheel
by hand lever instead of
spanner and is of same
strength as the Guard.

Special conversion sets may be
supplied for fitting to existing
Rowland Machines. Quote
Machine Serial. Numbers  of
Machines in all cases.

Illustration shows the 30in. Machine
with one new wheel and one worn

to 20in. diam. showing range of
adjustment.

F. EE ROWLAND

AND CO. LTD.
REDDISH - STOCKPORT

FOUNDRY TRADE JOURNAL SEPTEMBER 10, 1953

IMPROVEMENTS in

AVAILABLE

ALL ROWLAND PATENT HIGH SPEED ‘TWIN DRIVE’
Floor Grinders _are now available Incorporating the latest
Improvements In Dust Control as approved by the Ventila-
tion Committee of the Foundry Trades Equipment and
Supplies Association as satisfactorily embodying the principles
developed In conjunction with the British Steel Castings
Research Association. These result in Important Improve-
ments In the dust extraction.
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This special high-sided
all steel body is
mounted on the Big
Bedford 7 ton long
wheelbase chassis.
The vehicle is operated
by The British
Oxygen Co. Ltd. for
the transportofoxygcn,
acetylene and other
gases in cylinders.

FOUNDRY TRADE

JOURNAL

BIG BEDFORD

The most successful
/-tonner ever built

BIG BEDFORD—
THE DELIVERY
POSITION

Greatly increased
production is now
permitting early delivery
of most Big Bedford
models. Ask your local
Bedford dealer for
details, and for a
demonstration—or write
to Vauxhall Motors
Limited, Department 98,
Luton, Beds.

VAUXHALL

MOTORS LIMITED

The Big Bedford is Britain’s best
selling 7-tonner. Transport managers
and leading hauliers put their faith
in it because:—

¢ Fleet-user experience has shown
it to be outstandingly reliable
and economical;

¢ in lorry or tipper form it weighs
less than 3 tons unladen;

7 TON LONG
156" wheelbase
Chassis £810
plus £156.16.3 p.t.
Dropsidc Lorry £975
plus £156.16.3 p.t.

7 TON SHORT
116" wheelbase
Chassis £795
plus £153.14.10 p.t.
End Tipper £1,040
plus £153.14.10 p.t.

LUTON

its 110 b.h.p. 6 cylinder engine
is designed to operate 100,000
miles between overhauls;

it carries big loads faster and
at lower cost;

and because it is backed by expert
service and low-priced genuine
parts from Bedford Dealers
everywhere.

10 TON ARTICULATED
86" wheelbase
Tractor Chassis and
Cab for 10 ton
Bcdford-Scammell
£810 plus £147.2.7 p.t.

BEDFORDSHIRE

23
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TRADE MARK
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BY COURTESY OF BRITISH RAILWAYS
COMPLETELY MECHANISED CONTINUOUS CASTING PLANTS FOR THE
PRODUCTION OF RAIL CHAIRS, ETC.

The installation illustrated above, with its twin mould conveyors and completely
automatic knockout station, is an example of our ability to create systems to
produce castings with the utmost efficiency and economy.

52
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W e have already announced our appointment as manufacturers
and distributors of F.E. (Sutter) Machines for.”— British Isles,
British Commonwealth and Empire (including Canada), the whole
of Western Europe and the whole of South America.

If you have not already had details of Shell Moulding Machines,
Double Roll-over Core Stripping Machines, Core Blowers, etc.

! Foundry Efficiency

LEIGHTON BUZZARD - ENGLAND

SP.2
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YOUR MOULDERS WILL SAY

""EVEN BETTE

NEW IMPROVED FORM LA VE VE GR TER
NUMBER OF LIFTS

Even more than 15 lifts
from one application.

Can be sprayed or painted.
Pleasant to use.

Eliminates “ rust spot-
ting.”

Speeds production.

Ensures cleanest possible
detail.

Foseco No “build-up” in corners.

Economical in use—no
SEPAROL =

Liquid Parting

For further details and supplies write to:

FOUNDRY SERVICES LTD.

LONG ACRE e NECHELLS e BIRMINGHAM * 7
Telephone: EAST 1911(10 Lines) Telegrams:KUPRIT'BIRMINGHAM 7
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LIFTING APPLIANCES
ELECTRIC WIRE ROPE PULLEY BLOCK

e SHORT GEARS RUN ~

HEADROOM IN FULLY
ENCLOSED

e ADJUSTABLE OIL BATH
UPPER &
LOWER COMPACTNESS
OVERTRAVEL SAFETY AND
LIMIT SWITCHES RELIABILITY

e ELECTRICALLY MAXIMUM
OPERATED SPEED &
MAGNETIC HEIGHT OF
BRAKE LIFT

FELCO EQUIPMENT INCLUDES:

Triple Gear Chain Blocks. Travelling Chain Blocks.

Electric Chain Blocks. Electric Wire Rope Pulley Blocks.
Friction Hoists. Ratchet Hoists.

Sling Chains. Equalising and Adjuster Slings.
Lorry Tailboard Loaders. Handy-Lifcs.

FELCO HOISTS LTD

ABBEY 7419 (3 LINES)
ABBEY 6714 17 VICTORIA ST., WESTMINSTER, LONDON, S.W .|

The “ FELCO” range
is extensive.

Write us for catalogue

ELECTRIC CHAIN
BLOCKS

GRAMS:
‘FELCOHOIST' PHONE
LONDON
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PAGET

FOUNDRY TRADE

STANDARD HEAVY DUTY
STEEL MOULDING BOXES

Based on the well-known “ Paget ”
swaged section method of con-
struction, which combines strength
and rigidity with lightness, this
latest range of Moulding Boxes
covers every' size from 20in. sq. to
48in. sq.

Any one of the sections illustrated
(and intermediate fractional sizes)
can be supplied quickly. Bars,
handles, or trunnions, together with
lugs, can be fitted to meet your
special needs.

In addition to this standard range,
“ Paget” design and construct
Moulding Boxes to your own
specification—and supply them in
small or large quantities.

Whatever your requirements—con-
tact “ Paget ” first.

CD

JOURNAL

SEPTEMBER 10, 1953

r
THE PAGET ENGINEERING CO. (London) LTD

BRAINTREE

ROAD

Telephone: Ruislip 4894

SOUTH

Telegrams

RUISLIP

and

Cables:

MIDDLESEX

Paget,

Ruislip
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THEY CHANGED TO FUEL Ol L

OUTPUT GREATLY INCREASED

By converting from solid fuel to fuel oil for firing his beehive kilns,
a well-known manufacturer of glazed ceramics has found that the
improved combustion and greater control obtained from oil firing
has enabled him to reduce the firing period from 84 to 62 hours,
practicable to remove part of the bag wall from each kiln, thus
obtaining greater loading capacity for each firing.
Here is another case where conversion to Esso Fuel Oil has resulted in a reduction oflabour
costs and an overall increase in output.
Your installation may be particularly suited for conversion to fuel oil firing. May we arrange
for our Technical Representative to call and discuss the matter with you.

frpaysfosay (ESSO FUEL OILS

ESSO PETROLEUM COMPANY, LIMITED. 36 QUEEN ANNE’S GATE. LONDON, S.W.I
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PHONE
EDG BASTON

We give a reliable 24 HOUR SERVICE.
MAY WE DO A TRIAL LOAD FOR YOU?

SOLE MIDLANDS AGENTS FOR:

SPENSTEAD ROPER
SHOTBLAST PLANT COMPLETE MODERN
DUST & FUME REMOVAL PLANT FOUNDRY PLANT

PNEUMATIC CONVEYORS ETC.

MAY WE HAVE YOUR ENQUIRIES?

ICKNIELD PORT ROAD *BIRMINGHAM, i6.

high e«ic"ency
coreolils.« eam%unds

p onders,com p

“ give lower true cost; quicker
drying, higher permeability, less
gas and obnoxious fumes.”

STERNOL LIMITED, ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON, E.C.X
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Allcock A Co. (Metals), Ltd. Fisher Foundries, Ltd................. Pascali Engrneermg Co,, Ltd.
Alldays A Onions, Ltd. Flextol Englneenng Co., Ltd. Passe, J. F.,

Aluminium Union, Ltd

Anderson-Grlce Co.

Andrews A Platt (Engn ) Ltd.

Anglardla, Ltd....cccocoeverrcrcnne 09

Armstrong Whltworth A Co. (Meta
Industrle\skl

Armstrong hitworth & Co. (Pneumatl
Tools), L

Asea Electrrc Ltd.

Aske, Wm,, A Co., Ltd.

Atlas Diesel Co., Ltd.

Badische Maschmenfabrrk A.-G.
Bakelite, Ltd.....ccccooveurirmeeieiiincrienenne
Ballard, F. J., A Co., Ltd.

Balllnger L JUH. Lt

Barnard, B., ASons Ltd.
Beakbane, Hy,, Ltd.

Beck, I1., A Son, Ltd.

Bentle Wlleld Ltd

Bler "I., A Son (Iron A Steel) Ltd.

Blgwood J., A Son, Ltd.
BIUton Stove A Steel Truck Co.; Ltd..
BIrlec, Ltd. ..o

Blackburn A Oliver, Ltd.
Blythe ColourWorks Ltd.
Borax Consolidated, Ltd.
Bradley A Foster, Ltd.
Brearley Ralph, Ltd
Brlghts de Foundry A Englneerlng Co

Brmsh Aero Components, L td..

British Electro Metallurgical Co., Ltd..

BrIItISh Electrical DevelopmentAssoua
ton

British Foundry Units, Ltd.

British Industrial Plastics, Ltd.

British Industrial Sand, Ltd,

British Insulated Callenders’ Cables,Lt<

British Iron A Steel Federation

British Moulding Machine Co., Ltd.

British Oxygen Co., Ltd.

British Plglrons, Ltd.

British Resin Products, Ltd.

British Ronceray, Ltd.

British Shotblast A Engineering Co Ltd

British Thomson-Houston Co.,

British Tyre A Rubber Co,, Ltd

Bromsgrove Die A Tool Co Ltd.

Broom A Wade, Ltd..

Burdon Furnaces Ltd.

Burtonwood Englneerlng Co., Ltd.

Butterworth Bros.

Catalln, Ltd.

Central Manufacturing A Trading Co
(Dudley), Ltd ..o 04

Chalmers, E., A Co.,, Ltd.

Chance Bros., Ltd.

Chapman A Smith, Ltd.

Clayton Crane A Holst Co., Ltd.

Cohen, Geo., Sons A Co., Ltd. ..

Coleman-Wallwork Co., Ltd.

Colt Ventilation, Ltd......cccccoceunn

Consolidated Pneumatic Tool Co., Ltd

Constructional Engineering Co., Lt td.

Controlled Heat A Air, Ltd. ..

Cooke, Bailey, Ltd. 42

Copper Development Association

Core Oils, Ltd ..o

Corn Products Co., Ltd.

Council of Ironfoundry Associations

Cox, Long (Importers), Ltd.

CroCkett A CO...vvvreceeceiircesreneeeercieis

Crooke A Co., Ltd.

Crofts ( (\;Ns) Ltd. e

Cumml ng m,, A Co,, Ltd.

Ounliffe, J

Cupodel, Ltd ...............................................

Cuxson, Gerrard A Co., Ltd.

Dallow Lambert A Co., Ltd.

Davidson A Co., Ltd.

D.C.M. Metals (Sales) Ltd.

Dlamomd Motors (Wolverhampton) Ltd

Dowion A Mason Gas Plant Co., Ltd.

Dnnford A Elliott, Ltd.

Durrans, James, A Sons, Ltd.

Eaves A Sharples Ltd.ines

Electric Furnace Co., Ltd.

Electromagnets, Ltd..

Fordath Engineering Co., Ltd.

Forrest, H., A Sons (Engrs “Pattern
Makers) 42

Foundry Equrpment Ltd. . 24 A 25

Foundry Plant A Machinery, Ltd. 10

Foundry Mechanisations (Balllot), Ltd

Foundry Services, Ltd

Fowell, Geo., A Sons, Ltd*

Foxboro-Yoxall, Ltd

Fullers” Earth Union, Ltd., The

Gadd, ThOB....ooeeeieeeereeerireireeeinns

Gamma-Rays, Ltd.

General Electric Co., Ltd.

G. H. L. (Painters) [T

General Refractories, Ltd.

Glenbolg Union F|reclay Co., Ltd.

GHbksten, J., A Son, Lta.

Green, Geo A Co.

Grove Pamtmg A Decorating Co., Ltd

thr_esé Keen, Baldwins Iron A Steel Co.

t

Gummers, Ltd.
G.W.B. Electric Furnaces, Ltd.
Handling Equipment Co., L td..
Harborough Construction Co., Ltd.
Hargraves Bros.
Hargreaves A Gott, Ltd. ..
Harder, ffm., Son A Co. (Willenhall)

Harvey A Longstafle Ltd.
Hawkins, W. T., A Co.
Henderson, Chas.

Hepburn Conveyor Co., Ltd.
Heywood, S. H.; A Co., Ltd.
HIM-Jones, Thomas, Ltd.

Hillman, JAA, Ltd.

Hills' (West Bromwrch) Ltd. ..

Holman Bros., Ltd. 343
Horrocks, Joseph 42
lIford, [ DO

Imperial Chemical Industries, Ltd. 21 A 43
Incandescent Heat Co., Ltd.

International Mechanite Metal Co Ltd
Jackman, J. W., A Co.,

Jacks, Wm., A Co., Ltd. 37

Jeffrey, A., A Co,, [T D

Kelth-Blackman, Ltd

King Bros. (Stourbridge), Ltd.

King, John, A Co. (Lee s) Ltd.

Ko ak Ltd.

Lafarge Aluminous Cement Co., Ltd.
Laidlaw’, Drew A Co.,

Lambeth A Co. (leerpool) Ltd.
Lazarus, Leopold, L
Leicester, Lovell A Co Ltd.

Lennox Foundry Co., Ltd.

Levy, B., A Co. (Patterns) Ltd. 42
Lord, E. S Lt

Luke A Spencer Ltd.ooics

Macdonald, John, A Co. (Pneumatic

Tools), Ltd.
Macnab’A Co., Ltd.
Madan, Chas. S., A Co., Ltd.

Mansfield Standard Sand Co., Ltd
Marco Conveyor A Engmeermg Co., Ltd
Marsden, Hind A Son, Ltd

Matthew's A Y ates, Ltd.

Mathison, John, Ltd.

Matterson, Ltd
May, J. H
Metalline Cement Co.

Metalcctric Furnaces, Ltd.

Metronie Instrument Co., Ltd. ..

Midland Silicones, Ltd..........ccc..c...

Mining A Chemical Products, Ltd.

Mitchell’s Emery Wheel Co., Ltd.

Modern Furnaces A Stoves, Ltd. 63 A 66
Mole, S., A Sons (Green Lane Foundry)

Mond Nickel Co., Ltd. 47
Monometer Manufacturmg Co., Ltd.
Monsanto Chemicals, Ltd.

Morgan Crucible Co., Ltd. 14
Morris, Herbert, Ltd ......ococo....

Muir, MurrayA Co., Ltd.

MusgraveA Co., Ltd.

Musgrave, Elliott, Ltd.

Neville, T. C.. A Sous, Ltd.

New Conveyor Co., Ltd.

Paterson Hughes Engmeermg Co., Ltd

Pattern E urpmentCoé elcester) Ltd

Patternma ers (EnggJ o., Ltd.

Perry, G., A Sons, Lt

Philips Electrical, Ltd.

Phillips, J. W. A'C.J. Ltd.

Plckerlngs Ltd.

Pickford, Holland A Co., Ltd. ..

Pneulec, Ltd ..o

Portway, C., A Son, Ltd.

Potclays, Ltd.

Powder Metallurgy, Ltd.

Precision Presswork Co., Ltd.

Promo Pattern Co., Ltd.

Price, J. T., A Co. (Brass A Aluminium
Founders) Ltd.

Price, J. T., A Co., Ltd.

Ransomes, Sims A Jefferies, Ltd.
Rapid Magnetic Machines, Ltd.
Reaveil A Co., Ltd ’
Refractory Mouldings A Castings, Ltd
Richardson Engineering (B’ham), Ltd
Richardson, R. J., A Sons, Ltd
Ridsdale A Co., Ltd.

Riley Stoker CO.y Lt oo
Roper, E. A, A 'Co., Ltd.

Rothervale Manufacturmg Co., Ltd.
Round Oak Steel Works, Ltd. ..
Rowland, F. E,, A Co., Ltd.

Rule AM offat..
Rustless Iron Co., .
Safety Products, [T T
Sandvik Steel Band Conveyors, Ltd.
Sarglnson Bros., Ltd.....cccccccovvnenne
St. George’s Engmeers Ltd.
Scottish Foundry Supplies Co. ..
Sheffield Smelting Co., Ltd.
Sheppard A Sons, Lt td
Slnex Englneerlng Co., Ltd.
Sklenar Furnaces, Ltd.

Slip Trading & Shipping Co., Ltd.
Slough Metals, Ltd.

Smealcy Bros., Ltd.

Smeeton, John A., Ltd.

Smith, Albert, A CO..omrrovrrrerne
Smith, John (Ke*chlev). Ltd. ..
Smith, W. H. A Sons, Ltd
Spencer A Halstead, Ltd.
Sperraolin, Ltd. ..

Stanton Ironworks Co., Ltd., The
Staveley Iron A Chemical Co., Ltd.
Steele A Cowllshaw, Ltd.

Stein A Atkinson, [
Stein, John G., A Co., Ltd.
Sterllng Foundry Speualtles Ltd.
Sternol, Ltd
Stewart, Colin, Ltd..
Stewart and Gray Ltd
Sturtevant Engineering Co., Ltd.
Suffolk Iron Foundry (]1920) Ltd.
Swynnerton Red Moulding Sand

Tallis, E., A Sons, Ltd
Tangyes, Ltd......
Telsen, Th.
Thomas G. AR, “Ltd.
Thomson A Mclntyre

TUghman’s Patent Sand Blast Co., Ltd
Turner Machine Tools, Ltd.

Tyscley Metal Works, Ltd.

United States Metallic Packing Co., Ltd
Universal Conveyor Co., Ltd.

Universal Pattern Co. (London) Ltd.

Vaughan Crane Co., Ltd.
Vaughans (Hope Works) Ltd.
Vauxhall Motors, Ltd.

Vickers, John, A Sons

Vokes, Ltd ........................................

Waddington, G., A Son, Ltd.
Wadkln, Ltd.

Walker, I. A 1, Ltd..ccooovvrcns
Ward, Thos. W', Ltd.

Warmg Bros
Warner A Co., Ltd
Watsons Metallurglst) Ltd.
Webster A Co. (Sheffield), Ltd..
Wengers, Ltd.

West Mrdlands ReflniDg Co., Ltd.
W tham, L. A., A Co.

Woodward Bros. A CopeIID Ltd
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Alw ays in the picturel/

August’s remain continuously in the picture with the latest
and best. They have revolutionised foundry procedure by
eliminating the ponderous and costly methods of yesterday.
They have lifted the foundry—the Cinderella of the engineering
trades—to that high level of excellence which distinguishes
Sole  Licensees iy . .
and Manufac- British engineering the world over.

turers for

ritish, Empire

?excludTing

Canada) of the , B -

simpson  Sand August’s technical and research facilities are at your

disposal—free. The future may well reflect to-day’s de-

cision, after ‘viewing’ purposefully the new practicalities.

Specialists in Modern HALIFAX ENGLAND
Foundry Mechanisation « Telephone Halifax 61247/8/9

. Telegroms: August, Halifax.



Vol. 95 Thursday, September 10, 1953 No. 1932
PRINCIPAL CONTENTS
PAGE
Features . De-oxidation of Iron by Titanium ... 336
Leader: Olympia . 311 Production of Diesel-engine Castings in Grey
Publications Received 335 Iron, by J. R. Charlton . 337
New CataloguUesS s 342 News
Technical gﬂgmgmMsqugresSIaV\rl]eaveGE[tIJngggIes” """"""""""""""""" %(2)
Production of Spheroidal-graphite Cast Iron in
a High-frequency Furnace, by B. Jones and ggnferer;ce on Hard gﬁg
TN | R A 313 Newgn?n Brici o
G’r&)l\/}/tgn%ha\r/aacctueurrlstlci of I{\A?otemro:rI]dt Irons in 21 Raw Material Markets (Advert, section) 36
Nodular Iron with Ca)llmum' 331 Forthcoming Events (Advert, section) 37
Dietert Process for Precision Ok‘JIt}JaI’y (Advert, section) ... 37
W. Dietert 332 Statistics
Ceramic Moulds for the Foundry, by Thomas Current Prices of Iron, Steel and Non-ferrous
A. Dickinson s 333 MeEtals s 346
PUBLISHED W EEKLY: Single Copy, 9d. By Post lid. Annual Subscription, Home 40s. Abroad 45s. (Prepaid)
49 Wellington Street, London, W.C.2. ‘Phone: Temple Bar 3951 (Private Branch Exchange) Grams: “ Zacatecas, Rand, London™"
The designation of the exhibition now running at billed as a foundry-equipment exhibition, there is

Olympia is “ Engineering, Marine and Welding
Exhibition and the Chemical Plant Exhibition,”
which is rather a mouthful and we should imagine
that if it had been held on the other side of the
Atlantic it would have been known as EMWEX and
KEMPLEX or some other simplification. ~Whilst
these contractions based on initials are to be
deplored, so too is a title demanding over 60 letters
for its expression. We think for the future * The
Engineering Exhibition ”  should suffice, even
though it may involve every fourth year the deletion
of the sub— or will it be sub-sub-—title “ . . . and
Foundry Exhibition.”  This sub-title, per se, is a
misnomer, as it really means that there is incor-
porated a “ Foundry Equipment and Supplies
Exhibition.” No matter what the title, no engineer-
ing exhibition can be staged without an unwitting
exhibition of castings for the essential parts in
machine construction.

This year, we are particularly impressed by the
display of castings not only as built into machines
but also as shown on the stands of actual foundries,
and where castings are too large, photographs have
been used. In this connection, a picture of the largest
steel casting ever made in this country is prominently
featured on one important stand. It was pleasing
to see instances where foundry concerns have dis-
played with pride highly-enlarged pictures of their
shops. Moreover, though this year’s show is not

plethora of this type of plant being displayed. There
is a new type of shell-moulding machine being
shown, but on the opening day it was out of action
owing to the “ gorilla ” activities of the electricians’
trade union, which in addition in various ways
affected a fifth of the 600 or more stands. Then,
there are a few firms showing pneumatic and electric
hand tools for the foundry, whilst others display
alloys for remelting, refractories, crucibles, com-
pressors, conveyors, enamelling and other types of
ovens, fans, fluxes, ladles, safety clothing, synthetic
resins, and sand mixers.

The founders, too, are present in full force and
there are many exhibits of steel; stainless; high-duty
iron; light repetition and special iron castings;
bronze alloys of many types, and both sand-cast
and die-cast aluminium-alloy castings. From time
to time, founders have discussed with us the possi-
bility of an exhibition devoted to the display of cast-
ings. Whilst admittedly there are neither art nor
builders’ castings on show at Olympia, the former
do not figure prominently at other exhibitions and
we see but little use in having an exhibition resem-
bling a museum. However, we do commend the
exhibition now being held as showing a thoroughly
interesting and representative collection of a wide
diversity of castings as applied to engineering. More-
over, there are so many other exhibits to enhance
the pleasure of a yisit.



312

Southern Rhodesian Meeting

The Meehanite Metal and Development Association
held a regional meeting at Bulawayo, Southern
Rhodesia, in June, during the period of the Rhodes
Centenary Exhibition. At the dinner, over which Mr.
H. lIssels presided, Mr. C. R. Hutchins, o.b.e. the
chairman of the Rhodesian Iron and Steel Corpora-
tion, was the principal guest, and in proposing a toast
said the first casting made in the colony was produced
by Mr. lIssels’ father in 1895. In 1938, the Rhodesias
imported 348 tons of pig-iron, which by 1952 had
grown to 15,000. He suggested that an association
of the local foundrymen should be formed. A full
technical programme had been organized to cover two
full days. Mr. A. G. L. Lewis not only presented two
papers but also presided over several sessions. Other
papers were given by Mr. B. Haigh; Mr. T. D. David-

son; Mr. H. Tenbes; Mr. J. A. Waller; and Mr.
A. R. Cluett. Additionally, four film strips were
shown. This was probably the first time any foundry

technical congress has ever been held in Central Africa,
unless King Solomon organized one in connection with
his local mining interests.

Left to right: C. W. Ridge, director, Rhodesian
Cables, Limited; D. M. Davidson, manalgin%' director,
East Rand Engineering Company; C. R. Hutchings,

chairman, Rhodesian Iron & Steel Commission; H.
Issels, chairman. F. F. lIssels & Sons, Limited.

Two 56-ton dock gates for the Regents Canal
Dock, London, ordered by the Docks and Inland
Waterways Executive, have been despatched by Head,
Wrightson & Company, Limited, Thornaby-on-Tees,
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Interesting Exhibits

The day before the “ Engineering ” exhibition opened :
at Olympia, a preview was held of an exhibit to be
staged by the Mond Nickel Company, Limited, at
Thames House, London. The central portion of the
assembly consisted of two gapped piston-rings—one of
a normal grey iron and the other of spheroidal-graphite
cast iron. By the depression of a lever, an equal stress
was placed on both, but the gap in the S.-g. iron ring
opened to a much greater extent than that of the normal
material. At the right-hand side of this set-up, was a
manually-operated bending machine and here the S.-g.;
iron made a perfect 360 dcg. bend, using a | in. by
i in. strip. Then on the left, there was a hand-
operated twisting test in which well-developed spirals:
could be made. When taken to fracture, there was
present a distinct odour of acetylene emanating from
the S.-g. iron. On the stand at the exhibition there:
are being shown recent developments of S.-g. iron in
such fields as heat-resistance and the like. By appealing,
to the engineer in this way, the actual founders of the
new iron should reap some material benefit.

More “ Excess Price ” Offences

W hat were described as “ phoney invoices” were pro-1
duced at Tipton Magistrates’ Court last Tuesday when
a foundry firm pleaded guilty to 21 charges of con-
travening Government regulations controlling the pur-
chase price of scrap metal by buying the metal at more
than the controlled price. Prosecuting for the Ministry
of Supply, Mr. G. S. Preston said the first seven charges
against the firm were in respect of the purchase of
heavy machinery cast-iron scrap and the remaining
charges concerned the purchase of light cast-iron scrap.
The offences had come to light when a Ministry of
Supply Inspector, Mr. R. C. Kemp, visited the firm and
found that invoices did not tally with the amounts of
scrap entered in the books.

The firm was fined £10 on the first offence and £3
on each of the other 20 offences (£70 in all) with 21
guineas costs.

A fine of £280 with £10 10s. costs was imposed on
Frederick Foster, Limited, Anchor Bridge, Birm-
ingham Road, Oldbury, when the firm pleaded guilty
at Oldbury to 56 summonses involving scrap iron
under the Defence (General) Regulations, 1939, and
the Iron and Steel Scrap Order, 1950. Thirty-five of
the summonses were for selling the scrap iron above
the maximum price, and the remaining 21 for buying
scrap iron above the controlled price. The company

asked for similar offences to be taken into con-
sideration.
Mr. E. G. H. Beresford, who appeared for the

company, said that Midland ironfounders in 1951
found themselves neglected by a Ministry of Supply
regulation which allocated scrap iron to foundries.

At Burnley Magistrates’ Court, last week. Cooper
Bros., Limited, and the Sandholme Iron Company,
Limited, both ironfounding concerns, of Burnley, which
were charged with paying more than the permitted prices
for scrap iron, were fined a total of £70 on 14 counts
and a total of £85 on-17 counts respectively, and were
ordered to pay £5 5s. costs each. Walter Wallace,
James F. Pollard, and Thomas H. Wilson, trading as
James Alderson & Sons, Burnley, were fined £165, with
£5 5s. costs, for selling at excess prices.

All three firms pleaded that supply difficulties could
not be overcome at permitted prices, that extra profits
were not made, and that the sales were concerned with
material urgently wanted for production in the “ national
interest”
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Production of Spheroidal-graphite Cast
Iron in a High-frequency Furnace

By B. Jones, D.Scand R. Jelley

Most of the output of spheroidal-graphite cast iron in this country is obtained from the melting of
pig-iron, return scrap, and steel scrap in cupola furnaces. The obvious reason for this method is on
economic grounds, the melting cost being low as compared with that from other furnaces owing to
the relatively low overheads and cost of fuel, and, moreover, the casts can be included in the daily
run, or, for convenience, can follow the daily routine of normal casts. In the early days, when
making trial casts of s.-g. cast iron from cupola charges, some difficulties were found in obtaining
consistently good results, due to the unsuitability of the pig-irons then available. Then it was also
difficult to obtain supplies of pig-iron that were sufficiently low in phosphorus and manganese to

give the optimum mechanical properties.

For these reasons, the casts tended to give some irregularity
in properties, as shown by variable ductility of the metal in the annealed condition.

This was reflected

in imperfect microstructures, which showed incomplete spheroidization of the graphite, part of the

graphite being retained as small quasi-flake particles.
was put in hand, using an acid-lined high-frequency electric furnace.
grades of pig-iron, which gave satisfactory results

In 1949, when difficulties were experienced in the
cupola melting of spheroidal-graphite cast iron, the
Authors carried out some exploratory melts in an
acid-lined high-frequency electric furnace.  The
furnace used was one of the E.F.C.O. 12-cwt. units
in the steel foundry of W. A. Baker & Company,
Limited. A preliminary heat was made by melting
Swedish white pig-iron and ferro-silicon, as this
was considered to be a suitable charge for the
production of nodular cast iron, owing to the very
low sulphur, manganese and phosphorus contents
of the charge.

Advantages of Electric Melting

The advantages of high-frequency melting
are:—(1) The \ycight of the charge is accurately
known, and the use of a suspended spring balance
or of compressed air to remove fumes is not re-
quired; (2) the composition of the melt is closely
controlled; (3) there is no sulphur pick-up, as with
cupola melting; (4) the melt can be superheated
readily and adjusted to the required temperature;
(5) with a known amount of sulphur in the metal,
the addition of the magnesium alloy for spheroidiz-
ing treatment can be calculated accurately; and
(6) experience showed that there was a slightly
higher recovery of magnesium than from cupola-
melted cast iron.

With a bath of low-sulphur content, moreover,
the minimum addition of the magnesium alloy
can be made, with a saving of expensive alloy. It
is well known that the sulphur must be removed
almost completely by reaction with magnesium
before the latter can be retained and the graphite
spheroidized. During the melting of the Swedish

*The Authors are now attached, respectively, to "W. A. Baker &
Company, Limited Newport, Monmouthshire, and Itenshaw Foundry
Limited, Staines, Middlesex.

At this stage, the work described in this article
It should be stated that suitable
by cupola melting, were available subsequently.

pig-iron, the temperature of the metal was kept
relatively low and, before tapping, was raised to
1,450 deg. C., as measured by an immersion pyro-
meter.  The addition of the magnesium/nickel
alloy was made to the ladle during tapping, the
metal being well stirred and skimmed, after which
the required amount of ferro-silicon inoculant was
added.  After further stirring and skimming, a
clover-leaf test-block was cast, together with ex-
perimental castings. The mechanical test results

Fig. 1—Spheroidal-graphite Cast Iron obtained from
H.-F. Melting of Swedish Pig-iron, showing a
Graphite Spheroid surrounded by Ferrite (As-cast
and etched, x 750).
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Fig. 2.—Synthetic Flake-graphite Grey Cast Iron,
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(@) Unetched x 100; (h) Etched x 750, for which the

Relevant Test Results are quoted in Table 1.

Fig. 3—Etched Structure of S.-g. Iron Bar after Treat-
ment with Mg Alloy, but not FeSi, showing
Mottling and a Martensitic Matrix (the Bar being
“ stripped ” when hot); X 750.

obtained on the machined bars were higher than
those from the previous cupola melts, with mini-
mum figures of 44 tons per sq. in. ultimate stress
and 4 per cent, elongation in the “as-cast” con-
dition, and 32 tons per sg. in. ultimate stress and
15 per cent, elongation on 2 in. after annealing.
Composition of the cast metal was:—TC, 3.55;
Gr, 3.22; CC, 0.33; Si, 2.90; Mn, 0.18; S, 0.006;
P, 0.030; Ni, 1.30; Mg, 0.09; Ti, 0.01; Cu, 0.03;
Cr, 0.005; and Mo, 0.005 per cent.

The microstructures of the “as-cast” metal

showed that the graphite was mostly spheroidal and
surrounded by ferrite, as illustrated in Fig. 1, the
ferritic envelopes being typical of a casting with a
low-manganese content. There was at least 50
per cent, ferrite in the “ as-cast” structure. It was
found that the volume of shrinkage cavity in the
clover-leaf feeder-head was much less than that
previously found in similar castings poured from
cupola-melted metal.

Carburization of Steel Scrap

In spite of the better results obtained, it was
obvious that the comparatively high cost of melting
pig-iron of special grade in an electric furnace
would be too expensive for production casting, and
it occurred to the Authors that this cost could be
reduced appreciably by melting mild-steel scrap,
if this material could be readily carburized to a
sufficient degree to produce a synthetic cast iron
of suitable properties. The foundry was associated
with a steel works from which source there was
available a supply of mild-steel round bar crop-
pings from the rolling mills, this form of scrap
being normally used for charging the H.F. fur-
naces for carbon-steel castings. The advantages
foreseen were that special grades of pig-iron and
cast-iron scrap, required for the production of
nodular cast iron by melting in a cupola or other
type of furnace, would not then be required, whilst,
owing to a cheap source of the one raw material,
viz., steel scrap, the total melting cost would be
nearer to that of the cupola melting of special
charges. Reference has been made to the other
advantages. As regards chemical composition, the
available steel scrap of basic-open-hearth quality
and standard specification, had a low phosphorus
content below 0.04 per cent, (often with less than
0.035 per cent.), which was highly desirable for
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the object in view, whilst the sulphur content was
less than 0.06 per cent, with much of the stock
below 0.04 per cent. This would result in a saving
of magnesium alloy as compared with cupola-
melted iron. The most suitable steel scrap would
have a low manganese content, 0.3 per cent, and
under, when available, and a high silicon content,
such as silicon steel scrap with 4 per cent, silicon,
which could be diluted with ordinary steel scrap,
with a subsequent saving in ferro-silicon additions.
With the other advantages of close control of
charge weights and temperatures of melting and
casting, etc., these were factors to be considered
carefully in the economic assessment of electric-
furnace melting vis-a-vis cupola melting for the
production of high-quality castings of s.-g. cast
iron. It may be of interest to record the produc-
tion trials and subsequent heats in the manufac-
ture of s.-g. iron castings by this new technique.

PRODUCTION OF S.-G. CAST IRON BY
CARBURIZATION OF MILD-STEEL CHARGES

Synthetic Cast Iron from Steel Scrap

In April, 1950, trials were made to increase the
carbon content of a 12-cwt. charge of mild-steel
scrap in the H.-F. furnace to produce a cast iron
of suitable quality.  Various carburizing agents
were tried to increase the carbon content of a steel

Fig. 4.—Structure of S.-g. Clover-leaf Bar, Tensile
Strength 51 to 52 tons per sq. in. (a) Unetched
x 100; (b) Etched X750, and (c) Etched X1,500.
The latter show a Graphite Nodule in a Matrix
of Pearlite.
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charge by approximately 3 per cent., as their effici-
encies were unknown. After various tests, Acheson
recarburizing compound (crushed electrodes) was
used as the carburizing agent, containing 95.5 per
cent, fixed carbon and 4.0 per cent. ash. Sufficient
ferro-silicon was added before tapping to incor-
porate approximately 24 per cent, silicon in the
metal. In the first instance the molten synthetic
cast iron was cast into pig moulds and test-bars.
The steel scrap for this test consisted of rolled
bars of the composition:-—C, 0.18 to 0.24; Si, 0.2
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to 0.25; Mn, 0.4 to 0.6; S, 0.06 (max.); and P, 0.04
(max.) per cent., made up as follows: —

Weight,
Charge material. Percentage cwt. gr. Ib.
Mild steel. oo 88.65 8 3 13
Carburizing compound 5.8 0o 2 9
Ferro-silicon (45 to 50 per cent.
SI) 5.55 0 2 6

Calculated Composition:—C, 3.48; Si, 2.70; Mn,
0.42; S, 0.06; and P, 0.02 per cent.

After preliminary tests to incorporate the car-
burizing compound with the charge to raise the
carbon content to the required amount, it was
found that the best method was to add all the
carburizing medium on the furnace bottom, and to
charge the furnace with the steel scrap in the
normal manner. After melting and heating to
approximately 1,460 deg. C. and stirring, the ferro-
silicon was added and the metal was teemed. A
wedge-test showed a coarse grey-iron fracture.
Test results of this melt are given in Table I and
the structure obtained is illustrated in Fig. 2 (a)
and (6).

Table I.— Test Resultsfor the Synthetic Cast Iron.

Percentage Chemical AnUym.—Total C, 3.20; SI,
Mn. 0.44; S, 0.060; and P, 0.019.

Tensile Test—Ultimate stress, 17.7 tons per sq. in.
Microstructure.—Flake graphite, with a pcarlitic matrix,
as illustrated in Fig. 2.
Comments.—It was found
lower than calculated, but it will be appreciated that the
total carbon content is influenced by temperature and the
silicon contentof the iron. The finalsilicon content indicated
complete absorption of the element from the ferro-sllicon
addition. The carburizing compound was absorbed quietly
and without visible flame, and resulted in a grey cast iron of

good strength.

2.70;

that the carburizing effect was

S.-g. Cast Iron from Synthetic Cast Iron

Having established the technique of producing
a synthetic cast iron, all subsequent charges were
made from additions of steel scrap and carburiz-
ing compound to give a base iron composition with
3.6 to 4.2 per cent carbon and a silicon content
of approximately 2 per cent. It was found that the
efficiency of carburization was 55 to 60 per cent.

Melt—The carburizing compound was placed
on the furnace bottom and covered by the steel
scrap so that a maximum carbon absorption could
be effected. The temperature of the metal in the
furnace, taken with an immersion pyrometer, was
first increased to approximately 1,500 deg. C. and
then reduced to 1,440 deg. C. before tapping. A
sample was taken to represent the base metal, and
the charge was teemed into a heated ladle.

Ladle Additions—The magnesium/nickel alloy
was added in the usual manner, and the slag was
skimmed off. (A test-bar was cast at this stage,
for interest, to examine the structure before the
addition of the inoculant.) An addition of 7£ Ib.
ferro-silicon (75 per cent. Si) as inoculant was
added and rabbled into the metal to raise the
silicon content by 0.5 per cent, (assuming 100 per

FOUNDRY TRADE
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Table I1.—Tests on the Base Iron and S.-g. Cast-iron Test-bars.

Treated with Treated with Mg

Chemical analysis Base Mg only Fe-Si inoculant
(per cent.) iron. (no inoculant).  (clover-leaf bar).
Per Per cent. Per cent.
cent.
Total C 3.93 3.90 3.53*
- 2.26 2.81
— 1.64 0.72
2.07 2.06 2.60
0.42 - 0.43
0.056 - 0.006
0.017 - 0.017
- - 1.42
Mg . —- - 0.15
Type of castiron Grey Mottled S.-g.

« Decrease in total carbon with increase of silicon from inoculation.

Physical Tests.
.. 15.0 tons persq. In.
Coarse graphite flakes in
. . é)earlitic matrix.
Spheroidal-graphite Cast Iron (Clovcr-leaf Bars).

Base Iron—Tensile
Microstructure ..

Yield stress,  Ult. stress, Elongation, Brinell
Condition. tons per tons per percentage hardness.
sq. in. sqg. in. on 2in.
As-cast 1) 40.7 52.3 4 290
2) 39.8 50.9 3 285
Annealed 1) 27.0 35.5 14 185
2) 27.2 35.1 16 180

Microstructure.—The test-bar poured after the addition of
the magnesium alloy only (without addition of ferro-sllicon
inoculant) was mottled, but contained nodules of graphite.
The bar was stripped when hot and showed a martensitio
matrix (Fig. 3?. The structure of the clover-leaf test-bar,
havin% a tensile strength abovo 50 tons per sg. In. showed
that the graphite was completely spheroidal in a groundmass
of finely-dispersed pearllte, as shown In Fig. 4 (?, (5) and («).
After annealing for 3 hr. at 925 deg. C. followed by 5 hr. at
700 deg. C., the pcarlite was replaced with aferritic structure,
with secondary ?raphite surrounding the original nodules.
This structure is illustrated in Fig. 5(a); an unusual structure
of a graphite nodule showing markings of roughly hexagonal
shape is shown In Fig. 5(6%. The markings are evidently
related to the crystal structure of the graphite.

cent, efficiency). A single test-bar and two clover-
leaf blocks were cast, and the remainder of the
metal in the ladle (at a temperature of 1,380 deg.
C.) was cast into the prepared moulds for special
castings. A top-pouring ladle was used, with hand
skimming. Tea-pot ladles were used subsequently.

Table I11.—Typical Example from a Mild-steel Charge.
Charge.—M ild-steel scrap, 89.5 ; carburizing compound, 6.7;
and ferro-sllicon (45 to 50 per cent. Si), 3.8 per cent; tapping
temperature, 1,460 deg. C.

Chemical
analysis. C Si Mn S P Mg Ni
Synthetic lron 420 2.10 0.57 0.060 0.023
g-treate
iron plus
ferro-silicon
inoculant 3,50 2.95 0.57 0.005 0.022 0.09 1.62
Physical tests. As-cast. Annealed.
Yield stress, tons per sq. in. — 24.5
Ultimate stress, tons per sq. in. 46.3 33.8
Elongation, percentage on 2 in 3to 4 15to 17
Brinell hardness 295 180

Feeding Arrangement—A comparison of feeding
technique was made on these particular castings,
half of the moulds incorporating the Connor-block
principle, and the other half incorporating feeding
as in steel practice—in this instance, direct
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Fig. 5—Same Bar as Fig. 4 after Annealing; (@) General Structure and (b) Lightly-etched Graphite Nodule

showing hexagonal markings;

feeding. It was generally found that castings with
Connor-block feeder heads as compared with direct
feeder heads gave improved results as regard
smooth solid surfaces, probably due to the better
skimming provided by the thin ingate <f the
Connor-block feeder (this is illustrated in Fig. 6).
Actually, feeding arrangements for various cast-
ings vary appreciably and necessitate individual
consideration (such as adopting a side feeder in-
corporating the whirlgate principle) whilst castings
of very uniform section require only simple feeding
arrangements.  Test results for this series are
quoted in Table Il and illustrated in Figs. 3 to 8.

both x 750.

In view of the good results obtained, many sub-
sequent melts were made from mild-steel charges in
a normal routine manner with no difficulties, and a
wide range of castings was made. Some typical
results are shown in Tables IIl and IV. Castings
made by the process described are shown in Fig. 7.

Shrinkage Characteristics of Clover-leaf Blocks

A feature of the clover-leaf blocks cast from elec-
tric-fumace iron was the very small volume of
shrinkage cavity present in the feeder heads as com-
pared with those from cupola-melted metal, whilst,
in all the electric-furnace heats, the sectioned bars

MG. 6—(a) S.-g. lron Casting with Connor-block Feeder Head {good, smooth surface) and (b) S.-g. Iron
Casting of same design made with Direct Feeder Head (rough surface, with defects).
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Table IV.—Metal Prodikedfrom 4 per cent. Silicon-steel Scrap
Diluted with Mild Steel.
Charge.—Silicon-steel  scrap*, 48.S; mild-steel  scrap,
45.0; carburizing compound, 0.0; and ferro.-silicon
(45 to 50 per cent. Si), 0.2 per cent.; tapping temperature,
1,470 dcg. C.

Chemical
analysis. C Si Mn S P Mg Ni Al

Synthetic
iron 3Gl t,7 0.10
Mg-treated
iron plus
ferro-
silicon
inoculant 3.37t 2.34 0.20

0.035 0.017 0.03

0.002 0.010 0.078 1.45 0.03

Physical tests. As-cast. Apnealed.
Yield stress, tons per sq. in. — 22.3
Ultimate stress, tons per sg. in. 47.4 30.5
Elongation, percentage on 2 in. 4 to 4* 21.0
Brinell hardness 270 105

*C0.08, Si4.04,Mn0.12,50.008, 1’0.017, AL0.45 (the aluminium-
is practically eliminated after melting).

t Decrease in total carbon with increase of silicon from inocnlation.
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were consistently solid, with no sign of porosity after
machining.  The small shrinkage of the s.-g. cast
iron melted in the high-frequency electric furnace
was a surprising feature, in view of the fact that an
appreciable shrinkage in the form of deep pipes in
the feeder heads has been considered to be a charac-
teristic property of s.-g. iron.*

The shrinkage in the clover-leaf head from the
electric furnace melting of Swedish white iron was
also relatively small, as stated, and all subsequent
high-frequency melts of s.-g. cast iron clover-leaf
blocks from synthetic cast iron consistently gave
small cavities in the feeder heads. Typical sectioned
clover-leaf heads of s.-g. cast iron derived from
cupola and high-frequency electric furnace heats are
illustrated in Fig. 8. It is suggested that the results
indicate that there is a difference in the gas content
between the two melts of s.-g. irons. It was found
however, that the reduced clover-leaf shrinkage was
not an indication that the feeding arrangements in
the various castings could be appreciably reduced,

Fig. 7.— Various Cast-
ings made in S.-g.
Iron from a Syn-

thetic Base.

(a) Large and' (b) Small Brackets for a Tramway
Bogey; (c) Mill Casting and Valve Parts; (d) Twist
Guides for a Rolling Mill and (e) Rope-sheavc
Casting.

although the shrinkage in the feeder heads of the
castings was much less than that found with cupola-
melted iron, particularly with direct feeding on to
the casting, the amount varying with different cast-
ings.

Summary

Tests have shown that it is possible to produce a
high-grade of s.-g. cast iron by the carburization of
steel scrap in a high-frequency electric furnace and
subsequent treatment with magnesium alloy. A very
high level of tensile strength (up to 52 tons per sg.
in.) is obtained in the cast condition, and elongation
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iron Base Metal, showing the of

(d) Shrinkage Cavities from II.F., Melt with Swedish I’ig-iron Charge, and (e) and (I) Examples showing the Small Area of
Cavities from Synthetic Nodular Cast Ilron made in the H.F., furnace.

Fig. 8.—Sectioned Clover-leaf Feeder Heads showing Varying Amounts of Shrinkage.

values from 15 to 21 per cent, after annealing. The
addition of magnesium alloy can be reduced with,
comparatively, low-sulphur charges, and the recovery
of magnesium is slightly greater than that obtained
from cupola-melting metal. Manganese and phos-
phorus contents can be kept at the required low
values with the use of suitable steel scrap. The shrink-
age in the clover-leaf feeder heads is extremely small
as compared with the large voids found in heads from
cupola melts.  The castings are appreciably solid,
with eood machining characteristics. Although the
overall cost of the process is slightly higher than in
cupola melting, owing to the more expensive opera-
tional costs, there was a marked improvement in the
metallurgical characteristics of the metal as regards
strength, ductility, solidity, and freedom from de-

fects. The process outlined could be particularly
attractive to foundries having a supply of low-man-
ganese and silicon-steel scrap.

The Authors wish to express their thanks to Mr.
W. W. Braidwood and Mr. A. D. Busby, of the Mond
Nickel Company, for their interest and encourage-
ment during the progress of the work, and to Mr.
R. A. Owen-Barnett for assistance in the preparation
of the photomicrographs. Thanks are due to Mr.
G. H. Latham, 11.d., jp. chairman of the White-
head Iron & Steel Company, Limited, for permission
to publish the article.
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Should Moulders wear Goggles ?
Not a Custom of the Trade says Judge

A case important to the ironfounding industry was
heard at the West Bromwich County Court recently
when James Ernest Rowley, a moulder, aged 40, sued
William Cross & Son, Limited, Lyng Foundry for £30
damage for personal injuries he had received to his
right eye when he was knocking a core out of a cast-
ing, and a piece of metal flew off and struck him.

Mr. H. G. Talbot, for plaintiff, said Rowley was en-
gaged in “knocking out” a casting, a gear box casing.
He had to knock the casting with a hammer to eject
the sand core, which was baked hard, and to remove
fragments of metal known as “flash” which adhered to
the casting. Pieces of flash fly off in all directions, and
is constitutes a real danger to the men who are doing
the work, he declared. Fortunately he had recovered
from the injury and there were no permanent effects.
The claim was based on the negligence of the employers.

Rowley, in evidence, said flash flew in all directions
when a casting was being knocked out. He was away
from work for five days as a result of the accident. He
had been a moulder since leaving school and had
worked at four different firms.

Questioned by Mr. E. G. H. Beresford, for the de-
fendants, plaintiff said he had never had anything to
protect his eyes. He did not wear any protection at
his present place of employment

Sample Goggles Tried out

Samuel Thompson, a moulder and shop steward,
employed by defendants, said he approached
the management on February 19, seeing Mr. Sutton,
the works manager because several moulders had re-
ceived minor eye injuries from spots of molten metal.
We thought it was about time we got some protection
against these burns, and asked him if he would provide
some kind of protection for the eyes, said witness.

Two sample goggles and a pair of steel rimmed
spectacles were provided. The workmen rejected the
goggles as unsuitable, but the glasses were tried by a
moulder and found satisfactory.

Asked by Mr. Talbot whether the question of pro-
tection of moulders generally had been brought up
before the accident, witness said that in May, 1951, he
approached the management with a list of protective
clothing, and he thought this included goggles.

Questioned by Mr. Beresford, witness said he had
been employed by the defendants as a moulder for
27 years.

Mr. Beresford: You are a trade union official and
have a fair knowledge of what goes on in the industry,
and is it not the practice for moulders to wear goggles?
—Not at William Cross, Limited.

Not anywhere?—I couldn’t answer that, sir.

Mr. Sutton produced two types of goggles and a pair
of spectacles, and asked if the difficulty was that the
men did not decide what they wanted—They did, the
spectacle type.

Samuel Sutton, works manager, giving evidence for
the defendants, said there were 90 to 96 moulders at
the foundry, and in the whole of 40 years there he
was not aware of a similar accident. To knock out a
casting took half a dozen to a dozen sharp taps with
a hammer.

Mr. Beresford: How much flash comes off during
that knocking out?—I1 wouldn’t like to say.

Have you ever in your working life known moulders
wear goggles?—Not at William Cross, Limited.

Witness recalled being approached by the shop
steward, Mr. Thompson, asking if the firm were pre-
pared to supply goggles for the moulders catching
molten metal from the cupola, and pouring. He pro-
vided three samples; a visor, which covered the whole
of the face, ordinary goggles, and open-sided steel spec-
tacles, which, in his opinion, were no use for the job.
If the flash flew in all directions it would get under-
neath and around the glasses.

Not Usual Practice

Mr. Percy Aston, formerly foundry foreman at de-
fendants’ works, said he had been in the foundry in-
dustry for 35 years, and he failed to see that goggles
would be any use at all to moulders. Spectacles were
a handicap, steaming up due to heat and sweat.

Mr. Beresford: Have you ever known moulders
wear goggles, glasses, or other eye protection?—No,
I have known moulders who are supposed to wear
glasses for their sight take them off to do the job.

Are any types of goggles or glasses of use?—I,
personally would not say.

Mr. Beresford, addressing the Judge, said all the
plaintiff’s witnesses agreed that it was not the practice
for moulders to have eye protection. Plaintiff, himself,
had worked at four foundries and said he had never
had eye protection. In my submission, what the
plaintiff has to prove, to succeed, is either that the
defendants neglected to do something that was com-
monly done and commonly provided by employers, or
the risk was so obvious it would be folly not to pro-
vide eye protection. We know that not until after the
accident was any real request for eye protection made,
then apparently it was because of splashes of molten
metal rather than flying metal.

Mr. Talbot, in his address, submitted that it was the
duty of the employer to take all reasonable precautions,
and that in the case in question that could have been
taken, the provision of spectacles.

Judge’s Summing up

Judge R. H. Norris, in his summing up remarked,
Negligence means failure to take reasonable care, and
when you are considering what is reasonable care, |
think you have to pay attention to the common stan-
dard. If a person conforms to the common standard
then it seems to me there may be exceptional cases,
but taking it by and large he is exercising reasonable
care.

The question was what element of risk there was to
the moulders when they were knocking out. It was
work which was being done every day by a large
number of workmen all over the country, and as far
as the Judge knew, from what he heard in the case,
it was common practice to do that work without any
form of eye protection.

The Judge added: As far as | can see, almost in-
variably the people who arc engaged in it are without
any form of eye protection. There is an element of
risk, but it seems to me it is so small that the plaintiff,
who has been engaged in this job for so long, and the
other witnesses who have been engaged in the job also
for long periods can tell me of no previous accident
of this kind.

He was not going to say that the defendants had
been negligent because they had failed to take some
steps which others, presumably good employers, had
not thought fit to take.
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Growth Characteristics of Ingot-mould Irons iu
Air and Vacuum*

By J. W. Grant, AAM.l.Mech.E.
(Continued from page 287)

EXPERIMENTAL WORK ON GROWTH
PHENOMENA

Most of the experiments to be described were
carried out on ingot-mould irons. There were three
reasons for doing this. First, some unusual struc-
tures and unexpected growth values had been ob-
served in growth tests carried out on ingot-mould
irons by Heselwood and Pickering.15 Secondly, the
large graphite flakes in ingot-mould irons promote
greater depth of oxide penetration and provide
larger areas of oxidized metal under oxidizing con-
ditions than do castings with a finer graphite struc-
ture. This assists in examining oxidation products
and other structures in the iron. Thirdly, the ingot-
mould irons are not complicated by the presence of
alloys. Unless otherwise stated, the tests were
carried out on the ingot-mould irons of the com-
positions shown in Table | cast originally into

Table |.—Ingot-mould, Irons used for Experiments.

Composition, pe cent.

T.C. Si Mn S P
3 3.52 1.32 0.61 0.082 0.066
4 3.84 1.61 0.66 0.065 0.21
7 3.86 1.37 0.93 0.063 0.116
11 3.69 1.64 0,46 0.089 0.099
13 4.29 1.85 0.83 0.054 0.047

blocks 6 by 4 by 30 in. long. All these irons con-
tained coarse flake graphite in an almost entirely
pearlitic matrix.

Oxidation and Growth at Sub-critical Temperatures

Many investigators have reported growths at
temperatures below 600 deg. C.  Campion and
Donaldson® have measured growths, changes in
weight, and the effect on mechanical properties due
to repeated heating and constant temperature heat
treatment at 450 and 550 deg. C. Growth was
attributed to decomposition of the combined car-
bon. Sipp and Roll2 examined the effect of stress-
ing cast iron in superheated steam at 450 deg. C.
In growth tests in air, Piwowarsky and Bornhofen2
concluded that growth does not occur in a labora-
tory test at less than 550 deg. C., though growth can
occur in service at 200 deg. C. They believed that
the vibrations incurred in service enhanced growth
even at 200 deg. C- Scheil“ made a study of the
oxidation of test-pieces varying from 5to 100 mm.
dia. after up to 3,700 hrs. at 600 deg. C., and gave
many illustrations of the oxidation products formed.
In a 43-day growth-test at 500 deg. C. on a fiake-
graphite iron of 18-ton tensile in which the linear
growth was 0.163 per cent., the present Author2
has observed lightly-etching oxidation products

*Paper presented to the fiftieth annnal meeting of the
Institute of British Fonndrymen.

associated with the graphite flakes at the extreme
edge of the sample. -

As a check on the oxidation products resulting
from long exposure in air at sub-critical tempera-
tures, some tests were carried out on ingot-mould
irons Nos. 4 and 7. Samples 2 by 2 by 2 in.
of irons Nos. 4 and 7 were heat-treated in an elec-
trically-heated muffle furnace for 30 and 60 days at
500 deg. C. Structural changes took place
over a depth of i in., the matrix consisting of
spheroidized pearlite and the extreme edge being
almost entirely ferritic in the vicinity of the graphite
flakes (Fig. 7). There were twonotable features about
the graphite flakes near the surface. Apart from
the extreme edge, the graphite flakes were intact
and surrounded by a dark layer of compact oxide
adjacent to the flakes, and an outer envelope of a
constituent which was boundary-etched in picric
acid. When, however, the specimens were after-
wards etched in ammonium persulphate, the enve-
lope was coloured a yellowish brown, and also it
bore black markings resembling grain boundaries
(Fig. 8). The dark oxides represent an intense
oxidation of the matrix at the graphite/matrix in-
terface, and the envelope probably represents oxida-
tion of the silicon in solution in the matrix to silica
or to complex silicates in a very fine form, as the
oxygen diffuses into the metal. Irons which were
afterwards annealed for shorter periods at 700 deg.
C- had similar structures when etched in picric acid

Fig. 7.—lIngot-mould Iron No. 4 after 60 days at
500 deg. C. in Air. Edge of specimen, x 60;
etched in 4 per cent. Picral and Ammonium Per-
sulphate.
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Fig. 8—Ingot-mould Iron No. 4. Same as Fig. 7.
but x 800; etched in 4 per cent. Picral and Ammo-
nium Persulphate.

alone. The black lines within the envelope appeared
to be constituents comparable in thickness with the
cementite plates in pearlite. They were probably
oxides, like the black bands on either side of the
graphite flakes.

An unusual structure of “white flakes” was ob-
tained in specimens which were severely oxidized
by annealing at 700 deg. C. for 30 days in air. On
the extreme edge, the graphite had been removed,
and the cavities filled with oxide, but just away
from the edge the cavities contained a white metal-
lic constituent, which remained white even when
the remainder of the matrix was deeply etched.
The identity of these white flakes was not definitely
established, but it appeared to be ferrite. In Fig.
9, the white constituent is seen alongside graphite
and the oxidized layers already described. Pearson*
has explained its presence in repeated heating tests
as precipitation of ferrite caused by the reduction
by the graphite of the already-formed metallic
oxides. Hallett” also observed the white flakes in
hematite, low Ni/Cr irons and in austenitic irons,
but not in Silal. Their maximum development was
attained in constant-temperature annealing in air
at 850 deg. C., though it was also observed in
samples oxidized at 750 deg., 950 deg. and 1,050
deg. C. He suggested that they may be the result
of diffusion of the less oxidizable constituents of
the matrix into spaces left by the oxidized graphite
flakes. If the constituent is ferrite, it is not clear
why it should remain unoxidized in such oxidizing
conditions, whether it be formed by precipitation
or by diffusion from the surrounding matrix.

White flakes have also been observed in samples
of ingot-mould irons subjected to repeated heating
tests to 900 deg. C., but in this case their forma-
tion appears to be caused by the envelopment of
the matrix in flake form by diffusing oxides. Refer-
ence to this (Figs. 25 to 29) will be made later in
the Paper.
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Repeated Heating in Vacuum

Most of the information reported in the literature
on growth due to repeated heating in vacuum is
misleading, since, with the exception of Rocquet
and Olette, the investigators have not obtained a
satisfactory vacuum by present standards, and the
methods used have probably been ineffective to pre-
vent circulation of air through the apparatus. As
the following experiments show, even a slight
amount of oxidation before the repeated heating
tests can profoundly affect the amount of growth
that takes place- These tests were carried out in
a carefully-maintained vacuum which ensured that
any oxidation effects were completely avoided. The
vacuum was produced by a mercury diffusion pump,
backed by a rotary pump and the pressure did not
exceed 10'3 mm. of mercury.

Experiments One, Two and Three

Cylindrical test-pieces 2 in. long by 0.5 in. dia.
of ingot-mould iron No. 3 were subjected to 100
cycles of heat-treatment between 650 and 900 deg.
C. in vacuum. The complete cycle, 650—900—
650 deg. C. took 1j-to 2 hrs. The materials tested
were:—3C1: iron No. 3 in the as-cast condition;
3V1: iron No. 3 previously annealed for 500 hrs.
at 700 deg. C. in vacuum; and 3A1l: iron No. 3
previously annealed for 500 hrs. at 700 deg. C. in
air. The overall dimensions of the cylinders were
measured with a micrometer before and after treat-
ment. The annealing treatment at 700 deg. C. made
the iron almost completely ferritic, so that neglig-
ible amount of growth could be attributed to decom-
position of combined carbon in the matrix. The
growths obtained are given in Table Il. In a re-
peat experiment, as-cast and air-annealed samples
were measured and weighed before and after heat-

treatment. These results are also included in
Table II.
The microstructures of the vacuum-annealed

Fig. 9.—Ingot-mould Iron No. 13 after 30 days at
700 deg. C. in Air, showing formation of “ White
Flakes x 800; etched in 4 per cent. Picral.
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Tabte |l.—Growths after 100 Cycles 650—900—050 deg. C. In
. Vacuum andin Argon.
X Increases, per cent.
Experi-
ment. Specimen. Length. Diameter. Volume. Weight.
1 3 Clas-cast .. 9.7 10.0 32
in 3 VI vacuum- 8.7 8.G 28 Not
vacuum annealed measured
3 Al air- 1.8 2.0
annealed
0 3 C2 as-cast .. 0.5 0.8 21.3 0.0155
in 3 A2 air- 1.2 0.5 3.6 0.0376
vacuum annealed
3 11 Cl as-cast .. 11.2 11.8 39.2 +0.022
in 11 Al air- 1.2 1.0 3.4 -0.055
argon aniiealed

sample 3 VI and the as-cast samples 3 Cl and 3 C2,
in which the growths varied from 21 to 32 per
cent., all had a “ fluffy ” constituent growing from
the sides and ends of the graphite flakes. There
were also areas within the matrix where a new
constituent or cracks had appeared (Figs. 10 and
11). There was some pearlite in all the specimens.
In specimens 3 Al and 3 A2 which, however, had
been previously annealed in air, the growths were
only 5.6 and 3.6 per cent, respectively, and the
structure did not differ appreciably from the
original annealed structure. A small amount of
pearlite that had formed was mainly associated
with the graphite flakes (Fig. 12).

Similar repeated heating tests, 100 cycles, 650-
900-650 deg. C., were carried out on ingot-mould
iron No. 11 in pure, dry argon. Specimen 11 Cl
was as-cast and 11 Al had been previously an-
nealed in air for 500 hrs. at 700 deg. C. to make it
ferritic. The argon was passed through a drying
and purifying train of chromous chloride, soda
asbestos and phosphorus pentoxide before reaching
the furnace. The growths and weight changes are
given in Table II. The microstructures were

Fig. 10— Specimen 3C2. Ingot-mould Iron No. 3
As-cast, after 100 heatings 650-900-650 deg. C. in
Vacuum, showing 21.3 per cent, volume Growth:
X 60; etched in 4 per cent. Picral.
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Fig. 11— Specimen 3C2; same as Fig. 10, but x 600;
etched in 4 per cent. Picral.

similar to the corresponding samples of iron No. 3
repeatedly heated in vacuum. Again, an appreci-
able growth was obtained by repeatedly heating the
as-cast material, but growth was significantly re-
duced by previously annealing in air. Though
different materials were used, some importance may
be attached to the fact that the growth of the as-
cast material was greater in argon than in vacuum,
and yet the growth of the air-annealed specimens
was less in argon than in vacuum. This suggests
that argon, though an inert gas, may in some cases
enhance growth during repeated heating.
Experiment Four

The previous experiments provided strong
evidence that appreciable growth could take place
when cast iron was repeatedly heated and cooled
through the critical range with all oxidizing influ-
ences eliminated. It was not known if, and to what
extent, the elements other than iron and graphite
present in the cast iron could contribute to the
growth, and so an attempt was made to cast, in
vacuum, an ingot of pure iron and carbon. Hilger
iron and electrode graphite were melted in an
alumina crucible in a platinum-wound furnace and
allowed to solidify in the crucible. The 260 gm.
ingot so obtained was then re-melted in the vacuum
furnace and allowed to cool slowly. During the
re-melting in the vacuum furnace, the ingot bridged,
causing overheating of the molten metal under-
neath and reduction of the alumina crucible.
According to a spectrographic analysis, the final
ingot. No. 31/5C, had picked up 18 per cent,

aluminium. In a repeat melt, bridging was avoided
and the pure iron/carbon ingot was numbered
I5/7C. Each ingot was sectioned longitudinally

into four, and one quarter of each was annealed
in air for 200 hrs. at 700 deg. C. and numbered
31/5A and 15/7A.
The graphite
appreciably in

structures of
coarseness,

the ingots varied
each  containing
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Flo. 12—Specimen 3A2. Ingot-mould Iron No. 3
annealed 500 Itrs. at 700 deg. C. in Air and then
100 heatings 650-900-650 deg. C. in Vacuum—

3.6 per cent, volume Growth; X 60; etched in 4 per
cent. Picral.

under-cooled graphite, the Fe/C ingot 15/7C also
containing kish graphite. Cylinders 1 in. long and
0.375 in. dia. were machined from as-cast and
annealed quarters of each ingot, and also from an
as-cast austenitic iron, X984/C, of Ni-Resist com-
position. Each cylinder weighed about 12 gm. All
five specimens were supported in a pure iron
crucible and subjected to 100 heating cycles, 650-
900-650 deg. C. in vacuum. The growths obtained
are given in Table 111. The growths must be

Table I'1.—Growths of Fe/Al/C and FelC Specimens after 100 Cycles
G50—900—050 deg. C., in Vacuum

Increases, per cent.

Specimen.
Length. Diameter. Volume.
31/5C Fel/Al/C as-cast 16.0 10.0 55.8
31/5A Fe/Al/C air-annealed 0.2 0.9 2.0
15/7C FelC as-cast 4.2* 4.7* 14.2*
15/7A Fe/C air-annealed 1.S* 2.8* 7.6*
X9S4/G Austenitic as-cast 0.4 0.5 1.6

* Specimens had a very heterogeneous microstructure and many deep
cracks had appeared.

regarded only as approximate, since all the ingots

except 31/5A were distorted. However, the follow-
ing observations were made: —

(1) The Fe/AlIC specimen, 31/5C, had grown
more than any other sample tested in
vacuum in this or the previous tests.

(2) The growth in the pure Fe/C specimen was
less than one-third of the growth of the
Fe/Al/C specimen.

(3) At the end of the test, the Fe/Al/C speci-
men had a rough, black surface* the remain-
ing samples being slightly roughened, but
grey-

(4) Pre-annealing in air had restricted growth.
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Fig. 13— Specimen 31/5C. Fe/Al/C Alloy As-cast,
after 100 heatings 650-900-650 deg. C. in Vacuum—
55.8 per cent, volume Growth; x 800; etched in
4 per cent. Picral.

(5) The as-cast austenitic iron, which did not
pass through a critical transformation, had
grown least.

Some microstructures of these specimens are
illustrated in Figs. 13 to 16. The graphite in the as-
cast Fe/Al/C specimen, 31/5C, was surrounded by
large black areas occupying a substantial part of
the section (Fig. 13).  The constitution of these
black areas has not been identified. In the speci-
men previously annealed in air, 31/5A, the graphite
cavities were only slightly swollen, but the matrix
contained particles distributed throughout (Fig. 14).
The swelling of the graphite cavities of the Fe/C

Fig. 14—Specimen 31/5A. Fe/Al/C Alloy annealed
200 hrs. at 700 deg. C. in Air, and then 100 heatings
650-900-650 deg. C. in Vacuum—2.0 per cent,
volume Growth; x 800; etched in 4 per cent. Picral.
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Fig. 15—Specimen 15/7C. Fe/C Alloy As-cast after
100 heatings 650-900-650 dcg. C. in Vacuum—14.2
per cent, volume Growth; x 800; etched in 4 per
cent. Picral.

specimen, 15/70, depended upon the size of the
graphite flakes. The large flakes had swollen less
than in the Fe/Al/C specimen (Fig. 15), but in the
under-cooled graphite areas the growth products
were almost spheriodal (Fig. 16). The annealed
Fe/C specimen had a similar structure to the as-cast
specimen.

NUMGBER OF HEATINGS 650-900 - 65Q°C
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Fig. 16—Specimen 15/7C. FefC Alloy. Same speci-
men as Fig. 15 but different area and at x 800;

etched in 4 per cent. Picral.

Experiment Five

In a further series of tests, the progress of
growth due to repeated heatings was recorded and,
for the as-cast Fe/Al/C specimen, the remarkable
volume growth of 153 per cent, was obtained after
300 heatings, 650—900-—650 deg. C. in vacuum.
After subsequent annealing in air, further growth

was prevented. Re-
peated heating was
carried out on the as-
casl Fe/Al/IC  and
Fe/C materials, and
on as-cast and an-
nealed samples of
ingot-mould iron 11,
numbered 11C2 and
11A2 respectively. The
cylindrical ~ specimens
were machined 1 in.
long by 0.375 in. dia.,
but the Fe/C speci-
men, 15/7C2, broke
during machining and
was made 0.500 in.
long by 0.375 in. dia.
The test-pieces were
periodically cooled to
room temperature for
measuring and weigh-
ing, so that the pro-
gress of growth could
be  recorded. The
results are plotted in

Fig. 17— Graph showing
Progressive Growth of
Four Samples repeat-
edly heated 650-900-
650 deg. C. in Vacuum.
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Fig. 18—Growth Specimens after 300 heatings: 650-
900-650 deg. C. in Vacuum. Specimens :—{a) 0.5
by 0.375 in. dia.; (b) Fe/C, 15/7C2—48 per cent.
Growth; (c) 1 by 0.375 in. dia.; (d) 11A2—26 per
cent. Growth; (e) 11C2—84 per cent. Growth; and
@Fe/AlIC, 31/5C2—153 oer cent. Growth.

Fig. 17 and
made:—

Specimen 31/5C2, Fe/Al/C.—Between the 90th
and 142nd heating, the specimen began to bend and
continued to do so for the remainder of the test.
This specimen had grown at a uniform rate from
the first heating and growth was continuing at the
same rate even after 300 cycles, when the original
volume had increased by 153 per cent. Its specific
density had dropped from 6.8, before growth, to
2.7, and it behaved like a piece of chalk on being
cut.

Specimen 15/7C2, Fe/C.—A crack appeared be-
tween the 20th and 56th heatings, which subse-
quently enlarged and caused considerable distortion.
The measurements were therefore not accurate, but
growth was still continuing after 300 heatings. The

the following observations were

NUMBER OF HEATINGS 400 -
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rate of growth diminished after the 20th heating.

Specimen 11C2, ingot mould, as-cast—This re-
mained a good cylindrical shape throughout the
test. The rate of growth decreased as the test
progressed, but after 300 heatings growth was 84
per cent, and was still proceeding.

Specimen 1142, ingot mould—previously air-
annealed.—The diameter increased very much more
at one end than at the other. In confirmation of the
previous tests, growth was inhibited by previously
annealing in air. After 20, 56 and 90 cycles, the
total volume growths were 0.78, 1.56, and 3.71 per
cent, respectively. As the test proceeded, however,
the rate of growth increased, particularly between
the 244th and 300th heating, and gave the impres-
sion that the original growth-restraining conditions
promoted by the air anneal had then broken down.
The photograph (Fig. 18), shows that the severe
growth is confined to one end of the cylinder, but
it seems likely that if the test had been continued
the smaller end would eventually have enlarged in
a similar manner.  The changes in volumes and
weights due to the 300 heatings are given in Table
V.

As air annealing was shown in these and the pre-
vious tests to inhibit growth, the samples 31/5C2,
11C2 and 11A2 were subsequently annealed in air
for 20 hrs. at 700 deg. C. and then machined to
their original size (1 in. long by 0.375 in. dia.)'and’
subjected again to 250 heatings in vacuum. The
ingot-mould sample, 11C2 broke during machining

Table IV.—Changes in Volumes and Weights ivc to 300 Heatings,
650—900—050 deg. C.. in Vacuum.

Change due to 300 heatings,
per cent.

Weight.

Specimen.
Volume.

31/5C2 Fe/Al/C as-cast 153
15/7C2 Fe/C as-cnst 4s
11C2 Ingot mould, as-cast 84
11A2 Ingot mould, air-anncsled 26

and was reduced to 0.4
in. long by 0.375 in.
dia. As a result of
annealing, a crack had
appeared down the en-
tire length of Fe/C
specimen, 31/5C2. The
changes in dimensions
and weights are given
in Table V.

Apart from speci-
men 31/5C2, which
had contracted 0.005
in., the dimensions
were  virtually  un-
changed. The weights
had all decreased by

Fig. 19— Graph showing
Progressive Growth of
Samples repeatedly
heated 400-850-400 deg.

IN VACUUM C. in Vacuum.
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from 0.37 per cent, to 1.72 per cent., due presumably

to the loss of oxygen picked up during the air
anneal at 700 deg. C.

Experiment Six
While these repeated heating tests were being

Table V.—Changes in Dimensions and Weights of Specimens (treated
as in Table 1V) after Annealing in Air and then a Further 250

Heatings in Vacuum.

Length, Diameter, Weight,

Specimen. in. in. gm.

31/5C 2 i . Before 1.000 0.375 6.940
Fe/AlIC . After 0.995 0.374 6.920
1C2 i Before 0.399 0.3745 2.794
Ingot mould, as-cast . After 0.398 0.37* 2.746
1IA2 Before 1.000 0.370 10.597
Ingot monld, annealed .. After 1.000 0.377 10.480

carried out, the work by Rocquet and Oiette13 was
published, and it appeared that they had carried
out their tests in a good-quality vacuum, where a
pressure of 10'3mm. of mercury was maintained,
probably very similar to that employed in the
Author’s tests. By arrangement with Mr. Oiette,
a piece of their cast iron AP20 was sent to the
B.C.I.LR.A. laboratories and, as a check, a repeated-
heating test was carried out, using a temperature
cycle 400—850—400-deg. C., the same as used
originally by Rocquet and Oiette.

The composition of AP20 was as follows: —
T.C., 3.04; G.C,, 2.63,; C.C., 0.41; Si, 1.60; Mn, 0.60
and P, 0.14 per cent. The total-carbon content was
lower, and the graphite structure less coarse, than
in the ingot-mould irons 3 and 11. By way of
comparison, specimens of iron 11—as-cast and
air-annealed were repeatedly heated alongside AP20,
and the progressive growths were measured for 169
heatings 400—850—400-deg. C. The results are
shown in Fig. 19, and a photograph of the specimens
in Fig. 20.

Though the heat-treatment cycle temperature
ranges were the same, a much larger growth was
obtained on AP20 in the Author’s tests. The first
impression is that the difference in growths is due
to differences in the qualities of the vacua. It is
realized that even in the best vacuum obtainable
there will be unavoidably some small circulation of
air. The fact that a high growth was obtained in
the Author’s apparatus suggests that more air was
circulating than in Rocquet and Olette’s apparatus.
There was, however, a 0.08 per cent, decrease in
weight, so that it is unreasonable to attribute the
growth to oxidation. On the other hand, if a
greater circulation of air occurred in Rocquet and
Olette’s apparatus, it is possible that the small
growth in their tests could be due to the inhibiting
effect of a small amount of oxidation by the
mechanism already demonstrated. It is possible,
too, that the difference in growth could be due to
differences in the rate of heating and cooling during

each cycle. These results show how difficult it is
to compare results from two different sets of
apparatus.

Comments on Repeated-heating Tests in Vacuum
The most important observations from these
repeated-heating tests in vacuum are: —
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AP20 n 11C

Fig. 20.— Growth Specimens after 170 healings 400-850
-400 deg. C. in Vacuum.

(1) Growth can occur due to causes other than
graphitization and oxidation.

(2) No stage was reached at which growth
ceased.

(3) The presence of gases dissolved in the iron
or in the surrounding medium is unnecessary to
promote growth, as the material with the highest
growth was melted and allowed to solidify in
vacuum.

(4) By previously annealing in air, and per-
mitting oxides to form in the iron, growth is
inhibited, but not indefinitely. It appears that
oxygen is driven off by repeated heating and the
iron then behaves as if it has not been oxidized.
The results, therefore, lend strong support to the

theory that cracks or bursting are caused by local
differential expansions and contractions resulting
from the « v. >y structural changes. The severity
of the differential expansions and contractions and
their influence on growth would depend upon the
composition and the structure of the material, its
strength, particularly the weakening effect of the
graphite flakes, the size of test-niece and the rate
of heating and cooling. The fact that so little
growth is obtained with oxidized metal suggests
that oxide penetration may substantially prevent
the expansions and contractions and possibly the
structural changes from taking place. The follow-
ing tests were therefore carried out to study the
effect of oxidation on the formation and deforma-
tion and decomposition of austenite.

Effect of Oxidation on the Formation and
Decomposition of Austenite

An interesting observation of the manner in
which oxidation can enhance graphitization of
pearlite is illustrated in Fig. 21. This is a macro-
graph of a tensile bar of a pearlitic ingot-mould
iron that has been repeatedly stressed at 400 deg. C.
and then annealed for 48 hrs. at 700 deg. C. Oxida-
tion products surrounded the flakes in the pearlitic
and outer ferritic areas, but where the oxidation
products were absent in the core, the matrix was
ferritic.

As an example of

the effect of oxidation,
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Fig. 21.—Ingot-mould Iron Tensile Test-bar repeatedly
Stressed at 400 deg. C. and then Annealed for
48 hrs. at 700 deg. C. in Air; showing Complete
Decomposition of Pearlite to Ferrite in the Core,
where it is not Oxidized, x 24 approx.; etched in
4 per cent. Picral.

samples of ingot-mould iron No. 3, which had been
annealed in air for 400 hrs. at 700 deg. C. to make
them entirely ferritic, were given the following heat-
treatment:— (1) Heated to 850 deg. C. and air-
cooled; (2) heated to 850 deg. C., held for 10 min.
and air-cooled, and (3) heated to 850 deg. C., held
for 30 min. and air-cooled. It was expected that
the irons would be austenitized by this treatment
and would cool as pearlitic irons. They were, how-
ever, essentially ferritic.

Table VI.—Structures of Air- and Vacuum-annealed Iron Ho. 3
after Austcnitizing Hcat-treatments.

. Proportion of Pearlite in
Treatment: Time at tempera- Microstructure, per cent.

ture before air-cooling.

Air- Vacuum-
annealed. annealed.
800 dec. C.air-cooled after 10 min. 5 5to 10
800 deg. C. air-cooled after $ hr. .. 5to 10 50
800 deg. C. air-cooled after 16 hr. 40 80
850 deg. C. furnace-cooled after
min. 40 90
850 deg. C. furnace-cooled after
30 95
30 90
930deg. C. air-cooled after 10 min. 10 90
930 deg. C. air-cooled after 4 hr. .. 10 to 60 70 to 90
930 deg. C. air-cooled after 16 hr. 10 to 60 70 to 90

To investigate this behaviour further, a similar
series of tests was carried out with No. 3 iron
annealed in air, and with a similar block made
ferritic by annealing for 400 hrs. at 700 deg. C. in
vacuum. The treatments and microstructures are
shown in Table VI; each specimen was approxi-
mately a 4-in. cube.
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Fig. 22.—Ingot-mould Iron No. 3 Annealed 400 hrs. at
700 deg. C. in Air, and then 16 hrs. at 930 deg. C.
and Air-cooled; x 60; etched in 4 per cent. Picral.

With the exception of the irons heat-treated for a
short period at 800 deg. C., those previously an-
nealed in vacuum and hence free from oxide pene-
tration were substantially pearlitic, whereas those
that had been air-annealed were mainly ferritic.
Typical structures are shown in Figs. 22 and 23.
The annealed block, from which these 4-in. cube
specimens were taken, was 2 by 2 by 12 in. There
was, therefore, an oxidation gradient across the
section, and so the 4-in. heat-treatment specimens
also varied in the degree to which they were oxi-
dized. This accounts for the variation in amount
of pearlite in some of the specimens, the most

Fig. 23.—Ingot-mould Iron No. 3, Annealed 400 hrs. at
700 deg. C. in Vacuum, and then 16 hrs. at 930
deg. C. and Air-cooled (compare with Fig. 22);
x 60; etched in 4 per cent. Picral.
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Fig. 24.—Ingot-mould Iron No. 3; same as Fig. 22 but
at x 600; etched in 4 per cent. Picral.

pearlite being in the least-oxidized zones. In a case
of extremely severe oxidation resulting from a
1,000-hr. anneal at 700 deg. C., a specimen was
found to have only traces of pearlite after being
held at 900 deg. C. for 16 hrs. and furnace-cooled.
As was observed in some of the repeated heating
tests (Fig. 12), the pearlite in the air-annealed
samples was associated mainly with the graphite
flakes (Figs. 22 and 24), whereas, in the vacuum-
annealed samples, ferrite was associated with
graphite (Fig. 23).

To see how a ferritic malleable iron responded
to austenitizing, two pieces of blackheart malleable
were raised to 900 deg. C. in 5 min., held for 10
and 40 min. and air-cooled. Both samples were

Fig. 25.—Ingot-mould Iron 11X at Centre; after 100
heatings 650-900-650 deg. C. in Air; x 150; etched
in 4 per cent. Picral.
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Fig. 26.—Ingot-mould Iron. 11X at Centre; same as
Fig. 25 but at x 800; etched in 4 per cent. Picral.

almost entirely pearlitic, showing that the graphite
had readily dissolved in the austenite during this
treatment.

It appears from these tests that, due to heat-
treatment in air, the penetration of air into the
iron prevents the solution of graphite in austenite
on heating, and perhaps the precipitation of
graphite from austenite on cooling. This effect is
probably due to the isolation of the graphite flakes
from the metallic matrix by the formation of an
envelope of oxidized metal around the flakes. As
the solution of graphite in austenite on heating is
restricted, so also are the volume changes during
the a to y transformation. This difference between
the behaviour of air- and vacuum-annealed cast
irons is important, and may be largely responsible
for the fact that much smaller growths are obtained
in air-annealed than in vacuum-annealed cast irons
during subsequent repeated heatings in vacuum.

Repeated Heating in Air

These tests were carried out to examine the
oxidation products obtained by repeatedly heating
an ingot-mould iron in the furnace atmosphere, and
to compare the growths with specimens similarly
treated in vacuum. Two specimens 2 in. long by
0.5 in. dia. of ingot-mould iron No. 11 were re-
peatedly heated between 650 and 900 deg. C. in an
electrically-wound, horizontal tube furnace. The
period of the complete cycle was about 2 hrs.
Specimen 11X was packed with granular graphite
in a graphite crucible to try to prevent excessive
scaling; specimen 11Y was supported in a porcelain
boat and exposed to the oxidizing furnace atmo-
sphere. The growth results are given in Table VII.
Scale had formed after 20 heatings, and was
removed from the ends of the specimens before
measuring, but after weighing. The growths and
weights are therefore only approximate.

The figures indicate that the growths in air are
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11X at Extreme Edge,

Fig. 27.—Ingot-mould Iron,
X 150;

showing development of "White Flakes";
etched in 4 per cent. Picral.

in the same order as the growths in vacuum, e.g.,
8 to 10 per cent, volume growth after 20 heatings,
compared with 10.1 per cent, in vacuum (Fig. 17),
but the former specimens had badly oxidized and
had different growth products. Micro-examination
showed that both specimens were ferritic, and that
severe oxidation had occurred from edge to centre.
They displayed, however, a very interesting gradient
of oxidation. At the centre, oxides were distributed
throughout the matrix, but preferentially in the
vicinity of the graphite flakes (Figs. 25 and 26). As
the oxidation became more severe towards the edge,
the oxides formed a continuous boundary, enclos-
ing areas in the centre of which were the graphite

Fig. 28.—Ingot-mould Iron, 11X near Extreme Ed%e;
same as right-hand portion of Fig. 27 but at x 800;
etched in 4 per cent. Picral.
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Fig. 29.—Ingot-mould Iron, 11X; Extreme Edge show-
|n7g development of “ White Flakes™; same as Fig.
27 but at X 800; etched in 4 per cent. Picral.

Table VI1I.—Growths after 1QOAHeaIings, 650—900—650 deg. C.
in Air.

Number of heatings Increase, per cent.
in air

Specimen. )

050—900—050 (leg. C. Volume. Weight.
11X, Ingot-mould iron, 1.0 0.101
enclosed in graphite %6 0.235
. 0.290

8.(f 1.39

19.4f 1.09

11Y, Ingot-mould iron, 56 0.213
exposed to furnace . 0.352
atmosphere 3.2 0.014

10.4t 2.80

31.4| 4.18

*Includes weight of scale.
t Dimensions with scale removed from ends of specimen.

flakes. Inside this boundary, the small oxide par-
ticles were concentrated, but outside the boundary
they were sparsely distributed (Figs. 27 and 28).
Further still towards the edge, the oxide boundaries
had closed in towards the graphite flakes and also
there was some removal of the graphite. At the
extreme edge, where the oxidation was greatest, the
oxide boundary had contracted further around the
areas originally occupied by the graphite flakes,
thereby enclosing the metallic matrix and giving the
appearance of “ white flakes,” (Figs. 27 and 29).
These white flakes, like those formed by sub-
critical temperature heat-treatment referred to
earlier, (Fig. 9), were surrounded by a continuous
oxide boundary and were noticeably free from
oxidation products. The formation of the white
flakes by this sequence of oxide diffusion offers
a more rational explanation than Pearson’s sug-
gestion of re-precipitation of ferrite from the iron
oxides. In general the microstructures were
similar to those obtained near the working face of
used ingot moulds. (See 7th and 8th Reports on
Heterogeneity of Steel Ingots, "+ 18 Rocquet and
Olette,18 Lismer and Pickering?).
(To be continued, see References on adjoining page.)
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Nodular Iron with Calcium

Discussing the production of nodular iron with
calcium in the “ Bguarterly_ of the Colorado_ School
of Mines ” (No. 1, 1953), Luiz Antonio de Araujo states
that so far there are at least nine ways of producing
graphite spherulites : (1) In hypoeutectic or hyper-
eutectic irons by treatment of the melt with magnesium;
(2) in hypereutectic irons by treatment of the melt
with cerium; ﬁS) in the solid phase b?/ annealing whitc-
heart malleable castings high in sulphur and low in
manganese; (4) in cobalt/carbon and nihkel/carbon
alloys, by treatment of the melt with calcium, cerium,
bismuth, magnesium, zinc or cadmium; (5?_ in very-
low-sulphur cast irons, simply by rapid cooling of the
molten metal; (6) in tellurium-treated irons, forming
spherulites just below the chilled zone; (7) using bis-
muth as a nodulizing element in grey irons having a
low sulphur content; §8) production of nodular graphite
irons by treating molten metal with titanium carbide,
boron carbide and calcium carbide; and ﬁ?) by inocula-
tion of the melt with calcium, either in the elementary
form or combined with silicon. This last method is
the subject of the present work, and the author’s con-
clusions are as follow —

In an attempt to find a safer and more economical
substitute for the alloy treatment in current use in the
production of nodular cast iron, several calcium alloys
were used, alone or in combination, with the metal itself
being used to inoculate cast iron. It was found that
with " the alloys used, the quantity required in order
to obtain nodulization was far greater than the amount
which the metal was capable of dissolving. In the
later experiments, the addition of calcium had a marked
effect on the physical properties of the iron, although a
completely nodular structure was not obtained. When
a suitable means of maintaining the temperature or of
even superheating the iron was_provided, nodulization
took place, although only partially, due to the small
amount (t0.65 per cent.? of calcium added. At the
present stage in normal foundry practice, the author
concludes, the use of calcium in metallic form cannot
compete successfully with the magnesium process,
although the addition of calcium can be made more
safely, and without danger of injury to the workers
or to the equipment

and one corner i in. or more below drawing size had
an average life of 133 casts. In another case of moulds
with a 4-J-in. wall, some corner-thickness variations
were made deliberately. These, along with moulds
having accidental variations between corners, gave
moulds with the thinnest corner varying from 31 to
41 in. Those with corners of 3i in. had lives of 75
casts, and those with corners of 41 in. had lives of 125.

The influences on mould consumption of service
conditions, of the composition and properties of the
mould metal, and of mould desi?n are all important.
Systematic attention in the light of the years of research
work that has been devoted to the subject can often
result in substantial savings.
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Ingot-mould #4Life ” Factors*

Ingot-mould consumption per ton of steel teemed
varies between 10 Ib. and 70 Ib. in different works.
Even within a single plant, the behaviour of different
moulds may vary widely without anP/ obvious cause.
At 2d. per Ib., every 10 Ib. of mould metal per ton
of steel costs f 1,600 per week on a throughput of
20,000 tons of steel. The results of many years’
practical research work on mould economy are being
gubllshed as the Third Report of the Ingot Moulds

ub-committee.

Recording and supervising ingot mould use efficiently
provides information which, If applied, can have a
very great effect. One shop, for example, over a 20-
¥ear period cut consumftlon of one design of mould
rom 28 Ib. per ton to 14 Ib. per ton, and of another
from 36 Ib. per ton to 25 Ib. P]er ton by this means.
Similarly, another firm’s new shop began with a con-
sumption of 58 Ib. per ton which was cut to 34 Ib.
in the course of 18 months.

Factors to be Considered

_ Teeming temperatures and the rate of heat dissipa-
tion, times from teeming to stripping, and intervals
between use are among service conditions that affect
mould “life ”. Evidence suggests that floor or car
castm(? ives an average of 20 per cent, increase in
mould life over pit casting, because heat dissipation_is
speeded. Increased spacing between moulds on bogies
has resulted in increased mould life at several works.

Generally, the more quickly the moulds are stripped,
the better they last. At one works, for example,
standard semi-closed-top  moulds had an average life
of 158 casts in 1948. This declined over 17 months
to 118. Longer stripping times were found to be the
chief cause, and mould life quickly recovered to its
former level when this was corrected.

Another factor influencing mould life is the interval
between use. The best results are obtained when the
mould is %iven long enough to cool to between 50 deg.
C. and 100 deg. C. The effect of using moulds above
the range was generally much worse than using them
cold or nearly cold. hen too few moulds are in
service, therefore, mould life is likely to decrease.

Chemical composition can have a considerable effect
on mould performance in certain circumstances.
Though the masking effects of simultaneous variations
in conditions of use and of amounts of the several
elements present often make it difficult to observe their
influence individually, some trends can be distinguished.
For example, a statistical examination of 523 3} to
4-ton moulds at one works showed that an increase of

hosphorus by 010 per cent, within the range 0 06 to

23 per cent, increased the average mould life
about 7 per cent, (nine casts). However, for moulds
of 10 tons capacity or more, the evidence indicates
that phosphorus content should not be more than about
0-06 per cent. It has now been possible to formulate
recommended compositions.

At one works where 268, 224-sg. in. moulds were
examined for wall and corner thickness, onIP/ 38 per
cent, were found to have all four mould walls of the
correct dimensions and only 19 per cent, had all four
corners the correct size. Those that had all walls and
corners within < in. of the size specified had an average
life of 145 casts. Those that had at least one wall

(Continued at foot of Col. 1)

* Extracted from a survey prepared by the British Iron

& Steel Research Association.
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Dietert Process for Precision Moulds*
By Harry W. Dietert

Since the Dietert or D-process for making precision
moulds was first mentioned during public discussion of
Eapers at the recent A.F.S. Convention, American

oundryman has been asked repeatedly for details.
The inventor, Harry W. Dietert, president, Harry W.
Dietert Company, has provided them. Special binder
for the D-process was developed by Archer-Daniels-
Midland Company; foundr%/ adaptability of the method
has been demonstrated Wm. G. Ferrell, Auto
Specialties Manufacturing Company.

The Dietert or D-process consists of blowing a con-
toured core around a pattern to form one-half of a
mould. It may be likened to a modified shell mould
where thickness of the contoured core is controllable
over a wide range to make it suitable for a wide range
of metals and casting sizes.

The moulding equipment required by this process
consists of conventional equipment normally used in
the foundry. The equipment required is a core-sand
mixer, a core-blower, a pattern mounted on a blow
plate, contoured carried plates, core oven and one
special piece of equipment to clamp and hold the two
half-moulds together during pouring.

The moulding materials required are: (1)& silica or
bank sand of A.F.S. fineness 90 to 150, and A.F.S. clay
substance not exceeding 0.3 per cent.; and (2) a special
oil binder that cures fast, is very strong, imparts good
green-strength after ramming, does not require any
water, has good bench life, has high * blowability,” and
will not stick to cold pattern or hot contoured dryer.

The pattern equipment which has proved suitable
for this new mould making method Is illustrated in
Fig. 1 Since the mould is usually made with a core-
blower, the metal pattern is mounted on the blow
;])_Iate complete with sprue, runner, ingate and header.

he blow holes are spaced around the perimeter of
the pattern approximately six inches apart. The J-in.
diameter vent holes with fine mesh screen are placed
around the perimeter of the contoured shell 1 in. apart.
Thus the core is vented around its outer edge and core
sand enters around the outer edge of the pattern.

Metal carrier plates are cast and so constructed as
to wrap around the pattern, leaving a small space
between pattern and dryer for core sand of the desired
thickness.- For the smaller-size moulds, a fe in. thick
core_is satisfactory. A thickness of in. is used for
medium-sized mqulds and in. thick cores may be
used for the larger moulds.

The contoured cored mould can be made with a
heavier cross-section at selected locations of the mould
to withstand a heavy metal section. The contoured
core may also be reinforced by ribs of sand. Only
one pattern is required and it is machined to the de-
sired accuracy, measurements being made at room
temperature Since the pattern is operated at room
temperature. It may be bolted to the blow plate of
the core-blower, or it may be placed on the base of
the core-blower and the core blown through the carrier.

The contoured carriers can be of cast aluminium,
grey iron_or other materials. The inside of the con-
tour carriers does not require any machining, thus
thefy ma_?[ be cast in green-sand and touched up with
a file. The face of the carrier mating with the blow
plate is machined or disc ground. When a rubber sea!
Is used, this mating surface need not be in a perfect

‘ Extracted from the American Foundryman and

slightl
abridged. gntly

plane; a tolerance of + -js in. is allowable.  The
carriers should be ribbed for strength and the bottom
of the carrier finished by machining or grinding.
The dried core-sand is usually mixed with 1 to 2\
per cent, of Dietert Process binder for 15 min. Iron
oxide or other extenders for core collapsibility can be
used. The mixed sand flows like dry-sand but it is
dustless. It possesses a sufficient green-strength in the
sand chamber of the core-blower so that it will not
flow out of blow holes without air pressure.
Returned, hot, contoured carriers are placed on the
bottom stripping plate of the core-blower. Stop pins
on the baseplate of core-blower locate the carrier
so that pattern pins enter holes in the contoured carrier.
The mixed sand blows easily into the restricted space,
forming a densely rammed core on all pattern surfaces.
The draft on the pattern can be as little as one-half
degree. The stripping is clean and smooth without any
sticking. The pattern is cleaned with alcohol or petrol
before “starting and when the day’s work is completed.

Baking Cycle

The contoured carrier with the blown core is placed
in a conventional core oven with temperature ranging
from 260 to 370 deg. C. Baking cycle depends upon
efficiency of oven, temperature, and size of core. Small
cores have been baked completely in 12 min. under
best of conditions. Plant practice to date on mediuni-
size cores requires 30 min. for baking.

The _hot core is removed by capping the carrier and
then lifting the core out of the carrier by hand. The
hot carrier is then returned to the core-blower. The
hot core is completely cured and does not warp out of
Sh%)e' Strength ranges from 500 to 600 Ib. Per sg. in.

oth the mould side and outer surface of the core
are smooth.  The smooth outer surface allows for
mechanical clamping and holding during pouring and
metal cooling. The core mould requires no wash for
greg iron or steel.

oth casting finish and the accuracy obtained with
the D-process are comparable with™ those of the
C-process. This process may find its greatest field in
the production of medium "to heavy iron and steel
castings.

The cost of the binder, per 100 Ib of core sand, is
50 cents (3s. 6d.). This, to date, does not indicate that
it will prove to be more economical than Igreen-sand
moulding. It does, however, offer a possibility of im-
proving the finish and accuracy of a new group of
castings—as an example, making parts by casting which
are now made by other methods. Indications are that
the foundry, by using the Dietert process, has the
opportunity of capturing a new, large tonnage of parts
now made by drop forging.

The “Nickel Bulletin,” Vol. 26, No. 7, issued by
the Mond Nickel Company, Limited, Sunderland
House, Curzon Street, London, W.l, has more refer-
ences to foundry practice than has been the case in
recent times. ast iron, alone, has seven abstracts,
whilst in addition there is one on the machinability of
cast steel, and another on magnets. This issue marks
the co_mloletl_on of 25 yrs.” continuous Publlcatlon and
a special article is devoted to this even
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Ceramic Moulds for the Foundry

By Thomas A. Dickinson

The possibilities of permanent or semi-permanent moulds have always held out obvious advantages

to foundrymen,

but their practical realization has often fallen short of desirable characteristics. In

this article, a number of (fuite unorthodox methods of mould making in America are reported, some
showing consid erctble promise.

Ceramics can be briefly described as essentially
natural materials of the earth which may be
modelled, moulded, trowelled, cast, or otherwise fab-
ricated into useful articles. They normally comprise
different quantities of metallic oxides, but are chem-
ically classed as “ non-metals.” Among the ceramic
products that are well known to foundrymen are re-
fractory furnace components and crucibles for melt-
ing alloys of all types, sand moulds and plaster com-
pounds for investment moulds and patterns. These
particular products merit no more than passing
mention in this article, since they have provided sub-
ject-matter for many previously-published words.
However, it is believed that their proved usefulness
has at least established the potentialities of ceramic
moulding materials in terms of the following pro-
perties :—

(1) High heat resistance combined with low ther-
mal conductivity.

(2) Relatively-high chemical inertness at tempera-
tures required to melt a majority of commercial
alloys.

(3) Very good fabricational qualities which per-
mit the manufacture of accurate moulds with com-
paratively few defects and related difficulties.

Types of Ceramic Moulds

Generally speaking, these desirable properties have
thus far been regarded as practical in the fabrication
of temporary moulds, each of which could produce
no more than a single casting. However, a number
of foundrymen are known to have made use of per-
manent ceramic moulds and there is every reason to
predict that many similar applications will be de-
veloped as the facts about modern ceramic materials
become generally known. The principal types of
ceramic materials can be identified with properties
given in Table | and defined as: —

(1) Glass—comprising fused sand, quartz, and
metallic-oxide compositions.

(2) Porcelain enamels—comprising mixtures of
glass and clay compounds, which can be fused on
metal surfaces to prevent corrosion and other unde-
sirable chemical reactions.

(3) Clay products—comprising heat-fused clay or
clay compounds such as pottery and structural brick.

(4) Refractories—comprising mixtures of clays,
gypsum cements, etc., which have probably the
highest melting points of any group of materials now
known to exist.

Glass Materials

Of the types listed in Table I, glass materials
appear to have the fewest probable applications in
the fabrication of permanent moulds for casting
metals—despite the proved usefulness of temporary
sand moulds—since they normally melt at tempera-
tures of less than 816 deg. C., and have relatively
low resistance to thermal shock. However, research
workers at California Institute of Technology have
reported some success in the use of quartz-glass
moulds for the precision casting of zinc, aluminium,
and other alloys in the intermediate temperature
range.

For the latter experiments, moulds were of the
open type and the alloys were melted in the mould
cavities to minimize the danger of damage due to
thermal stresses. Vitreosil was the quartz-glass com-
position used in making the moulds, and it was cast
in the molten state over preheated refractory pat-
terns. The moulds had a coefficient of thermal ex-
pansion of only 5.0x 107 and each was capable of
production from 10 to 25 identical castings without
appreciable deterioration. The castings had exceed-
ingly smooth and homogenous surfaces, but were
necessarily rather small and simple in design.

Table I.—Compositions and Properties of Typical Ceramic Moulding Materials.
Typical Melting pt., Chemical Specific Tensile strength, Linear
Type. ingredients. deg. C. resistance. gravity. tons per sq. in. expansion coefT.*

Glass Silicon, carbon, iron and 550 to Sol. in hydrofluoric acid 2.2 to 2.6 2.7 to 31 1.8 to 5.4

other metallic oxides.  approx. 1.350 only
Porcelain enamel  Silicon, sulphur, zir- 820 to Similar to glass 2.5 to 3.0 0.7 to 45 8.0 to 12.0

conia and other metal- approx. 1,650

lic oxides,
Pottery clay Silica, calcium, alumin- 980 to Similarto glass .. 1.8 to 4.0 0.9 to 4.0 3.5 to 5.0

ium, sodium and other approx. 2,000

metallic oxides.

Silica and Aluminium 1,650 to May have little resistance 3.0 to 4.5 0.5 to 1.6 10t 6.0

High-heat refrac-
tory

oxide. approx. 2,750

to acids or alkalies.

* Computed as X 10- e per deg. F. (0 to 90 deg. F.).
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Vitreous-enamellcd Steel

At Lockheed and other Western U.S.A. aircraft
factories, porcelain-enamelled steel moulds have been
used with some success for the casting of moderately-
largc and symmetrical shapes with alloys in the low
and intermediate temperature ranges. Sheet steel is
first press-formed to produce a metal cavity, by
applying hydraulic pressure to a rubber “ blanket ”
so that the rubber will sandwich the steel over a form
block or pattern (made from cast plastics, low melt-
ing-point alloys, etc.). Then the cavity in the steel
sheet is cleaned or degreased, etched with an acid
pickling bath, and coated with porcelain enamel as
follows: —

(1) A ground- or base-coat (comprising porcelain
enamel frit mixed with adherence oxides and water)
is sprayed on to the steel, dehydrated at tempera-
tures of about 95 deg. C., and fused into the steel
surfaces at a temperature of about 1,370 deg. C.

(2) A cover-coat (comprising about 95 per cent,
zirconia, mixed with clay and water) is sprayed over
the ground-coat, dehydrated as noted above, and
fused at temperatures of 1,370 deg. C. or more into
the ground-coat.

(3) A sealing coat (which is essentially the same as
the ground-coat) is thinly applied over the cover-
coat, then dehydrated and heat-fused as described
for the initial coating.

Sheet-steel cavities, thus enamelled, may or may
not be stiffened with a cast-alloy backing medium
before they are coated. They can resist tempera-
tures up to about 816 deg. C., if necessary, to produce
an indefinite number of castings without acquiring
cracks or distortion.  Steel stock for pressing the
cavities usually comprises 16 to 20 gauge material,
such as Carnegie-lllinois “ Vitrenamel,” and the
enamelling compositions were initially developed by
the National Bureau of Standards, Washington, D.C.,
for use in improving the heat resistance of jet-
propulsion airplane parts.*

It has been suggested that porcelain-enamelled
sheet steel cavities, reinforced with cast-alloy back-
ing materials, would be suitable as “long life ”
moulds for die casting; but, while a number of die
casters are reported to be endeavouring to make use
of such moulds at the time of writing, it seems
evident that such work has not yet progressed be-
yond the “ trade-secrets ” stage.

Clay Products

To date, few, if any, Western U.S.A. foundries
acquired the firing kilns and other facilities required
to heat-fuse clay and related types of ceramic
materials into permanent casting moulds. However,
a number of companies have found it possible to
have such moulds made to order by specialized
ceramic manufacturers at apparently-reasonable
prices. Among the latter firms, Pacific Clay Pro-
ducts and Pacific Tile & Porcelain Company have

e« For further details, see Technical Note, 1626, available
from the National Advisory Committee for Aeronautics,
1724 F Street, Washington 25, 'D.C.
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acknowledged successful efforts to make ceramic
moulds in accordance with the following procedure:

(1) Patterns are made or modelled from a porous
plaster compound such as “Hydrocal ” in accord-
ance with standard patternmaking procedures.

(2) If the pattern has undercuts or contours which
require the fabrication of moulds in two or more
pieces, a separate pattern may be used for each mould
piece, or areas of a single pattern may be progres-
sively masked so that pieces can be cast thereon in
appropriately-dimensioned wooden boxes. Other-
wise, open-type moulds are cast in boxes placed on a
pattern using heat-resistant clay “slip ” (i.e., a clay
and water casting mixture).

(3) Clay-slip casts are dehydrated to form cavity
shells, clinging to the plaster cavities. Dehydration
in this case is accomplished in open air at room tem-
perature by the withdrawal of water from the clay
slip through the pores of the plaster patterns.

(4) The cavity shells are reinforced with a coarse
refractory backing material such as the “ Super
Castable ” compound produced by LaClede-Christy
Clay Products Company, St. Louis. Backing
materials of this type are mixed with water, then
cast and allowed to “set” like concrete at room
temperature, after which they will develop ceramic
bonds at elevated temperatures.

(5) Reinforced cavity units are fired at tempera-
tures of about 800 to 1,050 deg. C. to fuse the cera-
mic constituents.

(6) The cavity surfaces are glazed for smoothness
by applying, drying, and firing ceramic coating
materials—in much the same way as metal surfaces
are porcelain enamelled. A single glaze coating will
reduce surface porosity sufficiently for most casting
purposes, but two glaze coatings are applied when a
high-gloss finish is desired.

Permanent moulds made according to the proce-
dure detailed may have most of the design features
of sand moulds, if necessary, and can withstand the
temperatures required to cast many types of iron and
steel as well as alloys in the lower-temperature
ranges.

Refractory Materials

Refractory materials of the types used in invest-
ment casting are not normally adaptable for use in
casting permanent moulds, since their composition
is such that they are readily damaged. However,
there are a number of castable refractories which do
not suffer from this disadvantage. For example, in
the Stainless Steel Products plant at Burbank, Calif.,
“Gold Bond” plaster compositions (made by
National Gypsum Company) have been used to
make open-type permanent moulds for casting alloys
at temperatures of 250 to 550 deg. C. The mould
materials in this case are mechanically mixed with
warm water to a creamy consistency, and have been
satisfactorily cast on “ Hydrocal ” patterns when the
latter were carefully coated with a brand of liquid
soap. Resultant defects due to air bubbles were
either minimized or eliminated by means of a vibra-
tion process—whereby the mould is positioned on
or attached to a machine-vibrated surface so that air



SEPTEMBER 10, 1953

FOUNDRY TRADE

JOURNAL

Table Il — Uses and Potential Usesfor Ceramic Moulds.

Ceramic type. Mould type(s).

Glass Open, permanent for very small
articles.

Used to increase heat-reslstance of
permanent steel moulds.

Porcelain enamel

Pottery clay .vneniennn Permanent moulds similar to most

types of sand moulds.

Plaster-type refractories Temporary and permanent moulds

of all types. o
Permanent moulds similar to most

Fireclay or firebrick refrac-
i types of sand moulds.

tories.

bubbles will be dissipated as the material solidifies.
Setting of the “ Gold Bond ” plaster usually takes
place in about 30 min., after which the patterns are
removed from the mould cavities so that the latter
can be dehydrated by heating to temperatures of
about 200 or 250 deg. C. Silicone varnishes are
sometimes used after the dehydration process to seal
and increase the strength of cavity surfaces.
Castable refractories of the types used to line ultra-
high temperature furnaces are often coarse in texture
and exceedingly brittle; but, if handled with sufficient
care, moulds made with such refractories might each

Publications Received

Quarterly Bulletin of Steel Statistics for Europe, No.
11. Published by the Industry Division, Economic
Commission for Europe of the United Nations, Geneva,
Switzerland. Obtainable from H.M. Stationery Office,

P.O. Box 569, London, S.E.l. Price 7s. 6d.
This country is excel_lentIY served by the statistical
department of the British Iron and Steel Federation

for all figures associated with iron and steel produc-
tion. The issue quarterly of similar matter in a
bilingual book, French and English, using the metric
system of weights, does not seem to add much to the
total sum of useful knowledge of the industry from the
domestic point of view and seems to be largely a work
of supererogation.

Aluminium and its Alloys in Building. Published b
the Aluminium Development Association, 33,
Grosvenor Street, London, W.l. Price 3s. 6d.

The A.D.A. is to be congratulated on the production
of this 76-page brochure, for not only is it magni-
ficently illustrated but also well written. Its scope is
quite comprehensive as it covers the use of aluminium
—mainly in the wrought state—in the construction of
industrial ~ buildings; universities, schools, dwelling
houses, shops, street furniture, churches and shipping
interiors.  Examples of castings, though few, are
impressive and include * Eros ” and the massive doors
of the Ministry of Works. This is unquestionably a
delightful brochure upon which to browse, and no
doubt one of outstanding use to architects and the like.

“Moctco - Metallizing Handbook. By H. S. Ingham
and A. P. Shepherd. Published in Great Britain
by the Metallizing Equipment Company, Limited,
Woking, Surrey.

It is 43 years since Schoop invented the metallizing

Alloys which can be cast.

Lead, aluminium, magnesium,
zinc, etc.

Lead, aluminium, magnesium,
zinc, copper, and some grades
of iron or steel.

Same Iadsin porcelain-enamelled Thick mould walls may be required to mini-
moulds.

Virtually atl types.
Virtually all types.

Limitations.

High costs, danger of thermal shock damage
or breakage. . . .

Special finishing and firing equipment is
required ; enamel can be readily chipped,
sometimes by careless handling.

mize effects of thermal shock; special
ceramic production echuipment is required.
Moulds .will normally have low mechanical
strength properties.
Moulds are relatively expensive to fabricate,
and can be damaged by carelessness in
many circumstances.

be used to produce several iron or steel castings which
are comparable to sand castings. Whether moulds
of this type are being used in casting metal products
cannot be authoritatively stated at present. How-
ever, it is a quite well-known fact that such methods
have been used in the production of glassware for
many years, and the conditions involved in casting
glassware are very similar to the circumstances en-
countered in casting metals at temperatures of 800
deg. C. or less.

Potential uses for the various ceramic moulds
described in this article are listed in Table II.

process/but it took a long time before it settled down
into an economical commercial process. This 250-page,
well-illustrated book of American origin gives ample
proof of the place the process now holds in engineer-
ing. It clearly defines the sort of jobs where the
process is applicable and outlines tns techniques
to be used when actually carrying out the work. The
book is divided into eight sections and covers such
diverse subjects as corrosion-resistant coatings; ventila-
tion and safety measures. The book is essentially
Pract!ca_l. As_no price is mentioned it can be assumed
hat it is available for users of the process.

Japan. An Overseas Economic Survey. Published by
Her Majesty’s Stationery Office, York House,
Kingsway, London, W.C.Z. Price 4s. 6d. net.

This publication reaches the high standard attained
in pre-war days, but not in recent times. Mere figures
are insufficient. In this publication there is usually an
authoritative reason for changes noted. Moreover, a
really interesting account is given of the natural re-
sources, industrial shortages and mentality of the
Japanese. Little is said of the foundry industry, beyond
tabular matter, wherein it is stated that the average
monthly production of foundry pig-iron rose from
33,700 metric tons in 1949 to 49,600 tons in 1951, from
which the output of iron castings can be roughly esti-
mated. Average monthly liquid steel production for
castings also increased from 14,800 in 1949 to 18,800
metric tons in 1951. From these quantities 9,300 and
12,300 tons of castings were made, apparently a fairly
high yield. The average monthly production figures
for cast-iron pipe similarly rose during this period from
5,000 to 8,700 metric tons, whilst enamelware likewise
increased from 1500 to 2,400 tons. The most im-
portant factor in future competition from Japan is
the marked shortage of native ores and high transport
costs to the consuming market, plus a premise to respect
trade marks, Patents and designs.
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Deoxidation of Iron by Titanium
Work Proceeding at N.P.L.

Over the past few years, the National Physical
Laboratory has been conducting a series of ex-
periments on deoxidation of iron on behalf of the
British Iron and Steel Research Association, and
recently trials have been carried out with titanium.
Fifteen 400-gm. melts of electrolytic iron of very
high purity, specially prepared by the laboratory,
were used. Oxygen was added to these as ferric
oxide. When the iron was about 50 deg. C. above
its melting point, high-purity titanium was added in
the form of sponge metal containing about 99.7 per
cent, titanium. In four of the ingots, however, the
titanium was not added until the temperature had
been raised a further 150 to 200 deg. C., to break
down bridges of solid iron which had formed after
the melting of the lower part of the charge. The
surfaces of the ingots were thoroughly filed to re-
move adhering refractory material or any other
superficial oxide layer. The ingots were then
quartered longitudinally and samples were taken for
vacuum fusion analysis, for alcoholic iodine extrac-
tion, chemical analysis, and X-ray examination of
the residues. Millings were chemically analysed for
titanium.

Chemical and Physical Examination

The non-metallic residues were isolated by
alcoholic iodine extraction at 65 per cent. C. and
analysed gravimetrically. The oxygen contents were
determined by colorimetric analysis. To estimate
the free metallic titanium contents of the ingots, the
titanium in the oxide residues was subtracted from
the total concentrations of titanium. The only
oxides other than those of iron and titanium found
in the alcoholic iodine residues were alumina and
silica, and these formed a very small proportion of
the total oxide contents.

Segregation of inclusions was observed under the
microscope. It was caused largely by the method
of melting used. This method provides for the rapid
cooling and solidifying of the metal after the tita-
nium has been added. A high proportion of the
products of deoxidation are thus kept in the body
of the metal and this makes examination easier.
Discrepancies in the results of the analyses were
caused by this procedure, and also by the tendency
of the deoxidation products to float upwards and
become concentrated in the upper part of the
ingots.

Debye-Sherrer powder photographs were taken
of inclusions extracted by the alcoholic iodine
method. The results showed that when titanium is
in stoichiometric excess of oxygen, the principal
product of deoxidation is a-Ti:0 3 As the balance
proceeds towards an excess of oxygen, the products
are: a-Ti,0,. TLO-,, TiCh (rutile), FeO.TiO, (ilmen-
ite), a spinel and magnetite. In five of the ingots
there were also large amounts of unidentified
material, probably because of the presence of such
impurities as silicon and aluminium oxides. There
was nothing to suggest, however, that these miscel-
laneous constituents affect inclusions typical of the
ternary system Fe-O-Ti.
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Polished unetched sections from all ingots were
examined under the microscope. The results showed
that those inclusions which consisted almost entirely
of a-Ti-Cb were globular or irregular in shape and
their colours varied between a dark biege and
chocolate; most of the irregular inclusions consisted
of partly coalesced monocrystalline globules.

Process of Deoxidation

The deoxidation process may be briefly described
as follows:—Reaction takes place in the molten
iron between the dissolved titanium and oxygen
until an equilibrium is reached between the residual
titanium and oxygen and the product of deoxida-
tion. After the iron has cooled and solidified, a
further reaction occurs because of the shift in equi-
librium. When there is sufficient titanium to leave
an excess of 0.2 per cent, or more, the product
formed is a-Ti;0,, but when a surplus of oxygen
is left, the non-metallic inclusions consist, in the
order of increasing oxygen content of the iron, of
combined oxides of titanium, including ilmenite and
a spinel. These compounds are generally found as
mixtures, but they can be found alone.

Conclusions

The experiments show that deoxidation products
in iron do not necessarily occur as compounds
identical in appearance and colour with the pure
counterparts. The products can only be identified
positively by X-ray crystallographic methods, since
a small departure from stoichiometric compositions
can cause a radical change in colour. The alcoholic
iodine method of extracting titanium oxide or
mixed titanium-iron oxide presents no difficulty.
Where metallic titanium is in excess, the oxygen
associated with the titanium in the residues can be
calculated on the basis of its occurrence as Tid 3;
where there is no excess, much of the oxygen may
be combined with the titanium as TiO:.

Rhodesian Metals Industry

According to the annual report of the Rhodesian
Iron and Steel Commission for 1952, total pro-
duction of pig-iron was 43,219 tons, of which 35,783
tons were used in steel production. This represented
a daily output rate of about 118 tons a day, com-
pared with 97 tons the previous year.  Steel-ingot
production was 38,636 tons, as against 29,260 tons in
1951.  There was a drop in rolled sections at the
Bulawayo works, due to a reduction in orders, to
3,063 tons from 3,602. At the Que Que works 20,054
tons_were produced, compared with 16,129 tons the
previous year.

Pursuing its policy of increasing production as a
means of reducing costs, the commission has prepared
a modified scheme, including the construction of a
second blast furnace, designed to raise finished steel
output to 65,000 tons a year.

In the first half of 1953. minerals produced in
Northern Rhodesia were worth nearly £50,000,000. In
June alone production was valued at more than
£11,000,000, a record which was boosted by the output
of 27,805 long tons of blister copper worth £7,281,988,
followed by 12193 tons of electrolytic copper
(£3,264,556), and cobalt, zinc, and lead (£451,265). There
were also small outputs of limestone, manganese ore,
mica tin concentrates, gqnd beryl.
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Production of Diesel-engine Castings in Grey lron*

Discussion of Mr. J. R. Charlton’s Paper

Practical consideration of possible alternative methods of manufacture to those described by the Author
for the type of castings mentioned provided the basis of this contribution to the Blackpool Conference
of the Institute of British Foundrymen. The system of bedding down the pattern; checking and fixing the
location of cores; mould drying in situ; running and risering and the necessity or otherwise for camber

all came in for expressions of forthright opinion.
the deciding factor in the choice of method.

On balance, it was clear that casting design was usually
One speaker, himself a designer, condemned the castings

described as out of date from an ease-of-manufacture viewpoint.

Opening the discussion, Mr. Ed. Charlton con-
gratulated his namesake on a very practical Paper,
but said no data had been given as to the sand
mixture used and asked whether any special mould-
ing sand was selected for special jobs.

In Diesel-engine work it had been mentioned
that the Author had bedded the patterns and did
not turn them over. There seemed to be two
accepted methods of this type of work; that of
striking-off a bed, putting on the pattern and ram-
ming underneath the pattern around the prints;
taking off the pattern and setting the prints back
into the imprints that had been made. Another
method was to strike off a finished bed, to put the
pattern on, get a good imprint, cut out the prints
and set the prints back. Could Mr. Charlton say
why he had chosen the particular method described?

Core Placing

The Author had mentioned that he had left a
clearance in the window cores for the crankcase
cores to go over, or down. It seemed to the speaker
that there would be much flash produced by such
a procedure where large cores were being
handled. The clearance given to the cores had
not been mentioned and he would like to know it.
Did Mr. Charlton agree that it would have been
better to take another method of relieving mhe
box of the thrust of the window cores by putting
the crank cores in and then sliding the window
cores forward to prevent flash?

Mr. Charlton said the moulding sand was the
ordinary dry mix from the foundry. There was no
addition of any kind to it. The reason why they
carried out the level bed procedure was because
this bed formed the core print and it was important
in castings of that nature that the cores should rest
on a level bed. Otherwise they would be shaken
about like a ship in a storm, and as the metal
thickness was only 16 mm. such disturbance could
result in a core cutting through the wall of metal.

The core clearance could not be more than -ft in.
The alternative method mentioned had been con-
sidered and as could be seen from the side of the
window cores there was a considerable danger that
they might press against the crank square and dis-
lodge some of the sand underneath. This could
not be seen until the job was finished, but it
would spoil the casting.

*Paper printed in the Journar, July 30. 1953.

Mr. Lawrie said it was the type of paper that
brought colour to the meeting for it touched on all
types of foundrywork and gave everyone a chance
to take part. He agreed with the methods des-
cribed as he was at the moment making similar
castings. One of the reasons why a bed was struck
was that there was normally a camber required.
He was pleased to see that the Author used check
pieces on the cores because after all, no matter
how carefully patterns or coreboxes might be made,
there was always someone who could insert them
the wrong way round. He had been very interested
to see a fettler in a white overall. That was what
they all sought, and he wished he could do it in
his own foundry.

Mr. Charlton pointed out that there was no
camber whatsoever allowed on his jobs. As to
check pieces, he felt that if there was a way for a
moulder to go wrong one could be sure that some-
one would always find it.

Mr. T. Burrows agreed with the previous
speakers. A point of interest was that the moulds
referred to were made in moulding boxes—he
presumed in complete boxes—and they were then
dried in situ. Was there any special reason for
that; was it because there was insufficient stove
capacity ? The drying occupied some 10 to 12 hrs.
and he presumed the moulds were only dried to a
certain depth.

Clearing up those points Mr. Charlton said the
moulds were made in composite boxes and in
handling them for stoving purposes they would be
distorted and there was also a real danger they
would be distorted in the actual drying. The boxes
were all built up and held by bolts and the way
jobs were slung nowadays there was a liability of
their being twisted and that would mean scrap
castings.

For drying, the moulds were subjected to
10 or 12 hrs. treatment using forced draught, and
the method was very successful. As Mr. Burrows
surmised, the moulds were only dried to a certain
depth; it was almost impossible to dry a mould
right out without burning the face of it

Mould Drying and Pouring

Mr. H. Haynes said the Author had shown how
he removed the pattern when forming the prints
and he did not condemn that method, but he had
some suggestions which might help others. First,
he would have the pattern so made that the moulder
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could walk along the bottom of the mould to finish
the bed; and then make two half-cores suitable for
dropping. For drying, he suggested a simple method
occupying about li hrs., then the moulds could
be cored up the same day and cast. The moulds
could be dried by the use of a simple gas jet 1-in.
dia. with ¢-in. holes running along it for eight
inches at the end. That would dry the moulds in
1£ to 2 hrs. and then the moulder could set the
cores up to get ready for pouring.

Mr. Haynes complained of the shortcomings of
designers who would not listen to the expert advice
of the foundryman and usually made the pattern
so difficult that is was almost impossible to get good
castings from it. He had noticed from the running
of the casting that there were two spray runners
along the top, running from the direct runners. He
did not know what those two little runners were
going to do there; he could not see them conveying
the metal down to feed along to the other end. He
could understand if there were two separate down-
gates and then the other stoppers could be lifted
out and flood the metal along. Yet to lift them
out and run them at the same time as the main
downgates, he could not believe would be successful.

Going back to the Mirrlees cylinder block, he
agreed it was a routine technique in altering that
pattern for safety purposes to see that the cores
were set in the right position to keep the correct
thicknesses of metal. The Author said he had noted
a certain amount of turbulence produced by the
two streams of metal from each end meeting each
other in the middle.  They had been discussing
making a small casting, but how would they pro-
ceed when they had to use two ladles, running from
one end to another. With his own firm, they had
cast (and very successfully) with two ladles, 10 or
12 tons each and run from both ends.

He could not understand why foundrymen still
favoured square runners. He had not used a square
runner for the last 20 years. When they tapped a
furnace they used a round hole, why not a square
one ? He did not believe in putting a wedge on
runners for it resulted in an ugly lump on the
casting.

From the illustrations it seemed that a large
quantity of risers were used. He did not know
why foundrymen relied on such a system. The
making of risers took time and, moreover, intro-
duced a quantity of dirt into the casting. He would
prefer to have only four run-off risers in a 28-ft.
casting, but what he did stress was the putting of
pressure on such castings and provision had to be
made for that.

Mr. Charlton agreed as to the drying of a
mould, but one had to utilise the plant available.
Until three months ago there was no gas in his
foundry. As to running with two ladles, on
a big job it was essential and there was no
reason why there should be any trouble, but, as
was explained, the operational reason why they ran
on with ladle was due to the conditions for that
particular job and in that particular foundry bay.
Moreover, there was such a small casting space to
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operate two streams simultaneously. It was not as
if there was a big expanse of mould where the metal
could spread itself.

The pros and cons of round and square runners
were being argued long before he had been born
and he expected the argument would continue long
after his death. In his part of the world square
runners were used and so far he had not seen any
trouble from them.

As regards the two relief runners on the top, they
were put on jobs of that nature, but what happened
inside the mould was purely guesswork. Relief
runners were used because it was felt that they
were effective, but whether this was really the case
was a matter for the experts.

He was an advocate of a plethora of risers to
help to evacuate gases. Founders could never be
sure that the moulder had taken the necessary care
with the vents.

Another Member confirmed this statement. He
did not depend on risers, but thought they were a
real help in evacuating some of the steam from the
job and in his district founders believed in using
as many risers as it was possible to get.

Mr. Haynes said he had just seen a casting 20 ft.
long with 16 risers three inches in diameter. Yet
he had made many dozens of such castings with
complete success and never had risers on the flange
of the square where it rose to the engine bed. He
cast them with no risers at all on top, but with only
four run-off risers.  The casting was from 5 or
7 in. thick at the bottom to | in. thick elsewhere.
There were no chills or denseners whatever; feed-
ing was all done by pressure head.

Mr. Charlton commented that as long as they
got satisfactory jobs in a jobbing foundry, he did
not think it wise to change the methods too often.

In answer to a question on core tolerance and
core-sand mixtures, Mr. Charlton said that the
cores were made with a tolerance so as to avoid
rubbing as far as possible. They shifted but little.
Oil sand was used for the cores, whilst the natural
bond of the sand gave good green-strength and
there was no sticking in any of the cores.

Camber

A Member referring to camber, said he had
brought up the subject before but he thought there
was no agreement on the subject—there always
seemed to be a conflict of opinion on the necessity
for it. He personally allowed for camber, for where
it was not allowed camber in the casting resulted.
The Institute’s president, Mr. Longden, had done
much work on camber and had published data
which were fairly easy to handle, but the system
was not consistent. Could anyone tell him why?

Dr. A. B. Everest, from the Chair, said he
thought they would have to rule out a discussion
on camber as being out of order at that moment.

Mr. Charlton said, in the jobs described so far,
there was no trace of camber of any kind. In other
cases, he did allow for it. However, he had had the
same experience as the speaker and was in the same
position of feeling there was much to be discussed.

Mr. H. Haynes suggested that overcomin-
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camber was a matter for experience; there was no set
rule. Design made a great deal of difference to
camber. In castings he had made there was no
camber whatever put on a casting 28 ft. long. It
seemed to be governed by depth. Foundrymen
should consider the depth of a job and base their
judgment on this. Camber or its omission was a
matter of trial and error and, once the camber for
a given casting was established, it must be adhered
to subsequently.

Pertinent Points

Mr. Hughes commented on a few points Mr.
Charlton had made in his paper, the importance of
which had not been fully realized because of the
concerned co-operation between the moulder, core-
limited information he had given with it. The first
maker and patternmaker, when coring up the mould.
He was sure Mr. Charlton was convinced, as
were many others, that such joint procedure
did pay dividends in the production of cast-

ings of that nature. With regard to the
core-sand mixture, in which there was about
40 per cent, naturally-bonded red sand, the

Author had mentioned the need for good collapsi-
bility in many of the cores to avoid cracking. He
would have thought, however, that such a high pro-
portion of red sand would have aggravated such a
tendency, because of the high clay content. In-
creased quantities of binder were also necessary when
a large proportion of fines were present.

Another point was the fact that Mr. Charlton
allowed his cores to cool off in the stoves for four
hours. That might have advantages, but it was
wasteful in many ways. It was the custom for most
founders to keep the heat in the stove and take
advantage of it for the next batch of cores. Could
Mr. Charlton say what was the purpose in allowing
cores to cool in that fashion?

Dealing with these points, Mr. Charlton ex-
plained that there was no question of cooling the
cores; the time quoted was the stoving period allowed
to obtain perfect baking right through the core and
to avoid any further cracking.

Mr. W eaver asked if Mr. Charlton could tell them
the dimensional accuracy to which the castings
described were made. Was there any allowance for
accumulated errors, or was it covered by an exces-
sive machining allowance?

Mr. Charlton said dimensional errors were taken
care of in the machining allowance; it had been
found that that was the safest way. For the engine
frame, on the length there was about £-in. machin-
ing allowance.

Mr. Collinson said he was one of those people
whom one of the previous speakers did not like—
a designer of castings. He imagined that the cast-
ing which they had been shown was designed
purely to employ patternmakers—surely a pattern-
makers’ paradise! He could see no point in
making it in that manner at all. He asked whether
the job was designed 30 yrs. ago for there seemed
to have been no advance since those days.

Speaking to people who were very much more
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expert in such matters than he, he would have de-
signed the'fob so that it could have been split the
other way, vertically, to make two boxes. To
mould it in that way would have cut out about half
the cores and then he would have put the boxes
together and poured through the joint.

Mr. Charlton said he could not answer the
question concerning design, but as regards mould-
ing in halves he thought they would then have had
to put in more time on the job in their particular
foundry. Moulding in halves meant more man/
hours, and in their particular part of the world
man/hours were a very precious commodity.

Before passing on to the next Paper the Chair-
man thanked Mr. Charlton for a very interesting
paper which had appealed to most practical foun-
drymen and provided an opportunity for them to
express their views.

British Memorial Fund

The Honorable Sir John Lienhop, Agent-General for
Victoria and chairman of the London selection com-
mittee, British Memorial Fund, is pleased to announce
that, after having received many hundreds of applica-
tions and inquiries, all of which were given every con-
sideration having regard to the requirements of the
executive committee in Melbourne, the London selec-
tion committee have made recommendations as to three
of the four fellowships to be awarded for 1953-54. The
fourth, the fellowship in metallurgy, has not yet been
awarded but it is hoped that interviews of suitable
candidates will' be held in the very near future. The
Fellows, all of whom will receive an award of £1,000
(Australian), are to travel to Victoria during late Janu-
ary or early February in order to arrive in Melbourne
in time for the commencement of the academic year
which is in March. They will be met on arrival by a
reception committee and members of the British
Memorial Fund who will be responsible for arranging
their accommodation and studies at the university.

Metallurgy Classes in London

The head of the Department of Applied Chemistry
of the Northampton Polytechnic, St. John Street, Lon-
don, E.C.I, Dr. J. E. Garside, hasi sent us that portion
of the calendar covering the courses organized by this
section of the college. "It deals, inter alia with a” part-
time seven-year course in meta_llurg)f/. Seven years
seems a long time, but such a period of systematic Study
is bound to reap a rich harvest. During the autumn,
there is to be a special series of 12 weekly evening
lectures on_Refractories, their Manufacture and Use,
gg Mr. L. R. Barrett, m.A., commencing on September

There is to be a second series of eight lectures on
Chemical and Metallurgical Thermodynamics by Dr.
O. Kubaschewski, commencing on September 30." This
seems to be of the type indicated by Dr. Ivanoff as
being necessary to complete the training of the scientific
assistants in the foundry industry.

An official statement issued by Dorman, Long &
Company, Limited, states that the company’s Lackenby
open-hearth steelworks is nearing completion and that
the work of preparing the plant for operation is in an
advanced stago.
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Conference on Hardness Testing

A special conference of the Sheet and Strip Metal
Users’ Technical Association has been arranged to be
held on October 14, 15 and 16 in the City Hall, Sheffield,
which will be devoted to consideration of the numerous
aspects of hardness testing. This will be of particular
interest to sheet-metal users, but also of interest to all
concerned with hardness testing.

The hardness testing conference sub-committee has
considered the practical aspects of hardness testing that
are now arising and have invited a number of well-
known experts to contribute papers. The full pro-
gramme has now been arranged and is as follows: —
‘Hardness Testing with the Vickers Machine” by H. G.
Harper, of Vickers Armstrongs, Limited; “Rockwell
Hardness Testing of Sheet Material” by V. E. Lysaght,
of Wilson Mechanical Instrument Company; “Stan-
dard Indentation Tests ” by Dr. K. Meyer, of the In-
titut fiir Harterei Technik. Bremen-Lesum; “ Micro-
hardness Testing” by E. B. Bergsman of AB Svenska
Metallverken, Vasteras; “The Reichert Micro-hardness
Tester in Practice” by Dr. Onitsch, of Shandon Scien-
tific Company; “Reproducibility of Hardness Tests”
by J. Woolman, of the Brown-Firth Research Labora-
tories; “Scratch Hardness Testing” by D. A. Oliver,
B.S.A. Group Research Laboratory; “Practical Appli-
cations of the Double Cone Indentor” by P. Grodzinski,
of Industrial Distributors (Sales) Limited; “Value of
Hardness Testing as Inspection Procedure” by Dr.
W. G. Shilling (A.1.D. Harefield), and * Physical Mean-
ing of Indentation Hardness ” by Dr. D. Tabor, of Cam-
bridge University.

An exhibition of hardness testing machines and
equipment will be staged b_i/)_t_he manufacturers through-
out the period. This exhibition will be opened by the
Lord Mayor of Sheffield, Councillor Oliver S. Holmes,
at 2.30 p.m. on October 14, in the Mezzanine Hall of
the Sheffield City Hall. The incoming Master Cutler,
Mr. R. L. Walsh, who takes office on September 7, will
be opening the conference at 9.30 a.m. on October 15.

Completion of a New Factory

Geo. W. King Limited, manufacturers of mechanical
handling equipment, have recentI% completed the last
stage of a move which has brought the whole of their
works and offices together on one site at Stevenage,
where the administrative and drawing offices are now
housed in a modern building designed and built by
the firm’s own building department.

Mr. G. King was bom in the U.S.A., reached this
country in 1891 en route to Australia, but fate decreed
that he should stay in England. He worked for a while
as a stevedore at Tilbury. This exPerlence gave him
more than a passing interest in lifting and shifting.
Eventually he set up business at Stratford-by-Bow,
making and selling hardware and agricultural equip-
ment. ~ Within a few a/ears, the firm needed space to
accommodate its steady growth. Its activities were
therefore_combined with those of a very old-established
Hitchin firm called Innes & Company, makers of agri-
cultural machinery and dairy-farm equipment. To-day
the combined businesses have deveszed into a public
company employing over a thousand people.

Included in the British Railways’ Doncaster Plant
Works’ Centenary Exhibition on September 19 and 20
will be the latest electric locomotive for express pas-
senger services between Sheffield and Manchester, and
the electric locomotive in use on the Wath mineral
section of the electric railway.
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Taxation Matters

In the recent issue of a “ General Bulletin” of the
Council of Ironfoundry Associations, there appear
notes on the present industrial taxation system which
have been abstracted below: —

Apprentices: Tax-free Allowances.

The Chancellor of the Exchequer has agreed to
double the tax relief of £26, which may be claimed
by a parent in respect of a child undergoing training
as an apprentice in |ndu3t;y. The parent of an ap-
prentice to founding, therefore, may now claim relief
from taxation of £52 on his behalf. The point may
be of interest to foundries who arc asked for informa-
tion by parents of intending or serving apprentices.

Tax Allowances for Machinery.

The Inland Revenue has issued an up-to-date list of
tax allowances which manufacturers may claim in
respect of machinery and plant. The title of the
publication is “ Income Tax. Wear and Tear Allow-
ances for Machinery or Plant. List of Percentage
Rates.” The cost is 9d., post free, and copies may be
obtained from H.M. Stationery Office.

Death Ditties.

The Chancellor of the Exchequer is himself con-
ducting an investigation into some of the anomalies
with which the operation and incidence of death duties
are hedged. Some copies of a booklet entitled “ Death
Duties and the Manufacturing Business” are still
available to member-firms of the C.F.A. on applica-
tion to the secretary at the price of 2s. 6d.

Sir John Cass College

During the next session, the Sir John Cass College,
which is situated in the City of London in Jewry Street,
Aldgate, E.C.3, is organizing a series of lectures by a
number of authorities on the “ Scientific Principles of
Fuel Technology.” The lectures start on October 8
and continue virtually weekly until May 12. The fee
for the course is £2 2s. Od. " In the new year, starting
on January 4, there is to be a laboratory course on
“Solid Fuel Analysis” conducted by Mr. S. Wald,
B.Sc.; this, too, costs £2 2s. Cd.

The college has a Department of Metallurgy headed
by Mr. L. Singlehurst-Ward, B.Sc., which is well known
as one of London’s centres for acquiring—by whole
or part-time study—academic degrees in this branch
of science.

Bilston Foundries’ Report

At the thirteenth ordinary annual general meeting
of Bilston Foundries, Limited, held on Monday,
August 24, at Bilston, Mr. H. C. Sargent (chairman
and joint managing director) disclosed net profit of
£35,738, an increase of £4,412 over that for the year
previous. It was proposed that a dividend of 20 per
cent., less income tax, be paid on the ordinary shares
—the rate forecast in the prospectus issued in Novem-
ber last. He said the demand for the company’s pro-
ducts had been fully maintained during the year, there
had been no falling off up to the present time, and
providing stable conditions were maintained, the pros-
P_ects for the coming year could be viewed with con-
idence. Concluding, he paid a warm tribute to the
whole of the employees.
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SUI'lINfc.A. = K™ 1IS US5Gt'— illustration of Binnacle costing indid Ib$ alloy try courtesy of Oos
Non-Ferrous Foundries Ltd.,

C O AE BJivJDCR

AN ENTIRELY NEW TYPE OF BINDER, STARTLING IN ITS PERFORMANCE . ..
EXCEPTIONAL «KNOCK-OUT” PROPERTIES
* FUMES AND GASES GREATLY REDUCED

GREEN AND DRY STRENGTH PROVIDED FOR

* LOW PRICE REDUCING YOUR COST PER TON
OF CORE SAND

Developed and manufactured by :

F. & M. SUPPLIES LTD.

4, BROAD STREET PLACE, LONDON, E.C.2 Telephone: LONdon W all 7222
Free working samples gladly supplied on request.

34!

coignes
Slough.
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Personal

~Mr. H. W. pietert has accepted an invitation to_ de-
liver the 1954 Hoyt lecture before the American
IFoundrymen’s Society. His subject will be announced
ater.

Mr. P. H. Nye, manager of the business develop-
ment department of the General Electric Company, is
retiring at the end of this month after completing 54
years’ service with the company.

Mr. G. H. Toop has left his position as field de-
velopment engineer with George Kent, Limited, meter
manufacturers, etc., of Luton (Beds), to join George
Kent (S.A)) (Pty.), Limited, Johannesburg, as develop-
ment Ienglneer specializing in automatic process
control.

Mr. M atthew Johnson, @ moulder, after 40 years’
service with the Carville Engineering Company, of
Wallsend-on-Tyne, has been presented with a gold watch
in recognition of his service.  The presentation was
made by Mrs. B. Grant co-owner of the firm, which is
50 years old.

Mr. J. H. Tangye, eldest son of George Tangye, one
of four brothers who founded the well-known Birm-
ingham engineering firm bearing the family name, has
just entered his 91st year. Mr. Tangye was a director
of the firm from 1893 to 1930 and works manager
from 1893 to 1910. He still visits the factory daily.

A DINNER IN HONOUR Of Mr. WILLIAM BLACKWELL,
who, until he became president of the Midland Area of
the National Union of Manufacturers earlier this year,
had held the office of chairman for 10 years, is to be
given on September 23 in Birmingham. "Mr. Blackwell
will be presented with an illuminated address contained
in a silver casket.

In his capacity as chairman of the Midland Regional
Board for Industry, major C. R. Dibben iS to have,
initially, the task of setting up local productivity com-
mitteesS under the auspices of the British Productivit
Council. In the Midlands, it is ﬁlanned to establis
committees at Birmingham, Wolvernampton and district,
Shrewsbury and district, Dudley and district, Kidder-
minster and district, Wednesbury and Darlaston and
Stafford and district.

. Mr. alan knight, a Rednal wrought-iron craftsman,
is president of the Worcestershire Guild of Artist-
Craftsmen, formed last year and which organized its
first major exhibition at the Midland Institute, Bir-
mingham, on August 31. The exhibition was opened
by Dr. Mary Woodall, keeper of the Department of
Art at Birmingham City Museum and Art Gallery. The
Guild jealously guards its professional status by insist-
ing that all its members depend on their work for their
living. The Guild’saimis to show that handmade
goods  of fine qualityand design can be obtained at
prices which compare well with mass-produced articles.

To co-ordinate and develop all its commercial
activities at home and overseas, D. Napier & Son,
Limited, aeronautical and general engineers, of London,
W.3, have appointed Mr.”R. M. Hilary to be com-
mercial manager. This is a new post In the organi-
zation of the company, which is a subsidiary of English
Electric Com?any,_ Limited, and has been prompted
by a phase of rapid expansion on which the firm has
embarked. In 1930, at the start of his career, Mr.
Hilary 10|ned the GasLight & Coke Company; five
years ater he went to Imperial Airways, Wwhich
eventually became the British Overseas Airways
Corporation.
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New Catalogues

Worm-Spur Gear Unit. Higgs Motors Limited,
Witton, Birmingham 8, have used a single page leaflet
designed for incorporating in their loose-leaf catalogue
to 1llustrate, describe and price a new machine—a
low speed worm-spur gear unit. This has an
outgaut torque of 100 Ib. ft. between 11 and 15 r.p.m.
A feature of the unit is that the gears, carried between
ball bearings, are comtpletely enclosed and run in oil,
whilst the motor shaft protrudes through the worm
and is supported by a third bearing housed in the
gearbox.

Hot-blast Cupolas. A brochure received from
Cupodel, Limited, of 86, South Road, Northfield, Bir-
mingham, 31, is of the type that will be filed for refer-
ence purposes, because it deals with a subject well to
the forefront in foundry development.  Yet its format
is of the horizontal type instead of the more normal
vertical presentation. "It is, however, very nicely pro-
duced, and both the letterpress and the illustrations
serve to present a very readable and interesting account
of the potentialities "of the hot-blast process.  The

brochure is available to our readers on writing to
Northfield.
H.-F. Induction Heater—A brochure received from

Airmec Limited, High Wycombe, Bucks, takes the form
of extremely neatly produced mimeographed quarto
sheets together with a photograph of a new 5 kw.
electronic generator (tyEe 850). It is of the sort which
enerates heat in the skin of the article to be treated.
he equipment, it is stated, will heat up work at dis-
tances up to 12 ft. away from the generator. It appears
to be interesting for the large quantity production
organizations in our industry and that type of concern
%hourl1d write to High Wycombe for a copy of this
rochure.

Domestic  Space-heating  Apparatus.  Radiation
Limited, Radiation House, Stratford Place, London,
W.I, have issued four leaflets dealing with solid-fuel-
burning apparatus. The production of such trade litera-
ture is extremely difficult, as it has to make art appeal
to the architect, builders’ merchant—both large and
small firms—and the householder. It has to be
reasonably artistic ; not too expensive, as large quanti-
ties have to be prepared ; the technology has to be
simple and clearly set out. In all these essentials, three
of these leaflets cxcell, whilst in the case of the fourth
(SI1/B/535) a better choice of type could possibly
have been made, as a cramped appearance results.

Chills. The Fanner Manufacturinﬁ Company of
Brookside Park, Cleveland 9, Ohio, have sent us a
remarkably fine and interesting catalogue covering a
wide variety of spiral, elongated nails, spiders, ram
up, external radius, half-round chillers; ball-head
foundry nails and core ties. The catalogue devotes
two pages to what are termed super chills. These are
of square section made from 4 to 4 in. stock with a
body length ranging from 4 to 6 in. The length of
the “stalk “varies with the size. Core ties are used to
prevent core shifts—a prolific cause of scrap in this
country. Though the method is well illustrated and
it is said they fit into the core point, perhaps the heat
wave has made the reviewer somewhat * dumb ”, but
he still cannot see how anchorage is effected. He
however does appreciate the twisted %a gers as provid-
ing a better grip. We rank this catalogue very high
and as there is an offer to send it alon% to our readers
on demand, we suggest they should take advantage of
by writing to this 60-year-old concern at Cleveland.
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Completely self-contained,

interchangeable motors

make Holman Rotodrills and Rotogrinds exception-
ally convenient and efficient in operation as well as

unusually low in maintenance costs.

Their power-

weight ratio is appreciably higher than any other tools
of equal capacity, and every tool in the range is a
smooth-running well-balanced machine with all the
dependability associated with Holman Pneumatic

Tools.

SERIES 40 ROTOGRINDS
— Useful range of general-
purpose grinders, surface
grinders, loco rod and exten-
sion ?rinders. Various speeds
forall classesof work. Straight

SERIES 41 ROTOSANDERS— or grip handles supplied.
Surface grinders and sanders ideal Features similar to Series
for large area work. Same inter- 4000 Rotodriils.

changeable motor as in Series

4000 Rotodrills. ~ Thumb-type BROS.LTD

throttle gives perfect control.

CAMBORNE . ENGLAND

TELEPHONE: CAMBORNE 2275 (9 LINES)

Tliis self-contained power
unit fits perfectly into
every tool in the range
and “is readily removed
intact. Its cylinder walls
are of hard chrome plate.

SERIES 4000 SCREW
FEED ROTODRILLS
—Reversible and non-
revcrsiblc types.
Smooth casing for easy
handling. ~ Automatic
safety device and lubri-
cation. Instantaneous
reversing— wide gear-
ing range. All usual
capacities available.

TELEGRAMS : AIRDRILL, CAMBORNE
HC10



News In Brief

Higgs Motors, Limited, Of Witton, Birmingham 6,
have just issued their September stock list.

G. & J. weir. Limited, Glasgow, announce that they

are removing their London office on September 12 to
Dunster House, 37, Mincing Lane, London, E.C.3.

M atlock Lead Mines, Limited, have discovered a
rich deposit of lead ore, under Starkholmes and Riber
Hillside, Matlock, the result of more than two years’
prospecting.

The Royal Photographic Society IS holding a Cen-
tenary Exhibition of Pictorial Photographl| from Sep-
tember 10 to October 17, in the Society’s House at 16,
Princes Gate, London, SW.7. Admission is free.

some bells moulded in the 15th and 16th centuries
are still in service, according to Mr. Paul Taylor, who
is connected with the famous firm of bell-founders,
Ic_:?ubghborough, when addressing the llkeston Rotary
ub.

A press conference at which preliminary details will
be given concerning a Scottish Industries Exhibition
is being held at the North British Station Hotel, Princes
gtreet, Edinburgh, to-day, Thursday, September 10, at

p.m.

The telephone number Of the Iron and Steel Board
is now TRAfalgar 8833. Access to the Board’s offices
at Norfolk House is temporarily through the entrance
at 30, Charles Il Street (off Lower Regent Street).
The postal address is Norfolk House, St. James’s
Square, London, S.W.I.

Twenty-nine pensioners Of the Smethwick foundry
firm of Evered & Company, Limited, went back to the
works on Thursday, September 3, for their annual re-
union. They were entertained to tea by the managing
director, Mr. Archibald Wilson, and afterwards went
round the factory.

The “baby” of the British Railways standard
types of locomotives has just been built at the Crewe
works. It is the first of the Class 2, 2-6-2 mixed-traffic
tank engines and weighs 63 tons 5 cwt. Twenty of this
class are to be constructed. They will be used on the
London Midland Region for branch-line work.

Perkins Pressure Castings Company, Limited, WaS
registered on August 25 as a private company with
capital £2,000 in £1 shares. The registered office is
19, Selborne Street, Walsall, and directors are Mr.
Ernest Perkins and Mr. Ernest G. Perkins, both of
Walsall and directors of E. Perkins & Company, Limited.
The secretary is E. Baker.

The third extension to the Hcriot-Watt College,
Edinburgh, construction of which has begun, will in-

clude a group of laboratories devoted to fuel tech-
nology. This is in _keepln(d; with the emphasis on east
of Scotland industries, and marks the important part

which fuel utilization plays and will increasingly play,
In this part of Scotland. "One of the large laboratories
in the new seven-storey block will be devoted to
metallurgy.

For the second year running, the British Thomson-
Houston tinsmiths’ department was awarded the cup for
the best entry in the annual apprentices’ Rag Day pro-
cession, held in Rugby on August 29. The day started
with a “dawn raid 7 on the town and ended at mid-
nlfght with a ball, attended by 1.000 people. Proceeds
of the Rag were in aid of the Warwickshire Red Cross
Society scheme for sending tubercular children to
Switzerland.

A new brick-making machine, which can set 2,500
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bricks an hour ready for the firing oven, has been
assembled in BannocKburn and despatched to an English
brickworks. It is the first of its type and was made by
the firm of James Mitchell, Rosebank Ironworks, Cam-
buslang, and assembled at their Bannockburn plant. It
weighs 14 tons and has only two presses compared with
16 1n most machines now in operation. The size of the
brick is adjustable.

Mechanical stokers fitted to 18 furnaces have re-
sulted in a saving in coal of uevto 40 per cent, at the
Brightside, Sheffield, works of William Jessop & Sons,
Limited, and J. J. Saville & Company, Limited, both
controlled by the Birmingham Small Arms Company,
Limited. The works at present uses 750 tons of coal
weekly, and the equivalent of 800 tons in the form of
gas and electricity; eventually all furnaces will be
mechanically stoked. ) o

Although there was a substantial recession in orders
durln%/lthe past 12 months, the trend is now |mprovm?,
says Mr. R. W. Fovargue, chairman of Smith & Well-
stood, Limited, stove, range, and boiler makers, of
Bonnybridge (Stirlingshire),” in his statement with the
accounts to June 30 last. Group trading profits fell
from the previous record figure of £265,17/ to £167,307
in the year under review, while net profits, after pro-
viding £64,382 (£118,577) for tax, declined from £97,298
to £53,276.

Townsend & Company, Limited, 214, Youville
Square, Montreal, P.Q., Canada, wishes to contact U.K.
manufacturers of rigging and straining screws, open-
faced turnbuckles, anchor and chain shackles, and
chain links, Interested manufacturers should com-
municate with the company at the above address, and
are requested at the same time to notify the Board of
Trade, Export Services Branch, Lacon House, Theo-
balds Road, London, W.C.I (E.S.B./1834/53), of any
action taken.

Following a Visit to_the works of John Fowler &
Company (Leeds). Limited, the Burmese Purchasing
Commission has placed an £85,000 order for Fowler
“Challenger 4" Diesel crawler tractors. The machines
are to be supplied with earth-moving equipment and
spare parts, and delivery is to be completed before
December. The tractors will be distributed through
the firm’s associate company, Marshalls (India), Limited,
and_on completion of the contract, Fowler’s chief field
engineer will visit Burma to instruct local personnel in
their operation and maintenance. ) )
~ Anew company being formed to continue the Birm-
ingham silversmiths' and goldsmiths’ business of Adie
Bros., Limited, will assume the name of Adie Bros.,
Limited, following the voluntary liquidation of the 80
years’ old_firm. The old traditional craft methods are
to be retained, while production and distribution are to
be modernized to accord with changed conditions in
the trade and in markets. The company is recognized
as the largest exporters of silver and gold ware in Great
Britain, and has sent 70 per cent, of its production over-
seas since the war. It is hoped further to develop the
export trade. The firm made the silver tea set which
was Birmingham’s wedding present to the Queen, and
a gold tea and coffee set worth £35,000 for ex-King
Farouk in 1951.

Index to Vol. 94

The index to the Journal, volume 94. covering the
period Jan_uarY 1to June, 25, 1953, has now been printed
and is available to readers free of charge. Applications
for copies should be addressed to_the publishing office,
Foundry Trade Journal, 49 Wellington Street, London,
W.C.2. Subscribers who wish to receive copies of in-
dices automatically as they are printed may apply for
inclusion on a permanent mailing list.
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BRADLEY & FOSTER LIMITED

Announce the introduction of

BRADLEYS BASIC REFINED PIG IRON

“B.B.R.”
"W

BRADLEYS BASIC REFINED Is produced by a newly developed process
utilising basic lined furnaces and operating with a wholly basic slag,

BASIC REFINED IRON is specially suitable for Nodular or Spheroidal
Graphite Iron, Roll Making, Steel Making, Carburising Iron and all
processes requiring an exceptionally pure cast iron.

. TOTAL CARBONS in “ B.B.R” are normally available from 3'2% to 40%.
In certain cases specifications for Carbons in excess of 4'0% can be met.
In all cases Total Carbon contents are determined by the Volumetric
combustion method utilising solid or chilled samples.

. SULPHUR contents in “ B.B.R.” normally range between 004% and 02%.
Specially low sulphurs determined within the limits of accuracy of
B.S.I. Method (Specification No. 1121, Parti, 1943) can be guaranteed.

. PHOSPHORUS contents of “ B.B.R.” normally range from '04% to "50%
according to requirements. Specifications of less than '04% can be met
under certain circumstances.

. SILICON and MANGANESE contents are supplied to specification.
Silicons normally range from '20% to 3-0% and Manganese from "30%
to 1-5%.

. RESIDUAL ELEMENTS. Control is exercised over the whole range of

residual metallic elements through our Spectrographic Laboratories and
Certificates of Analysis can be supplied with every consignment.

BRADLEY & FOSTER LIMITED
DARLASTON IRON WORKS
DARLASTON . STAFFORDSHIRE

\4

wlit



346

Current Prices of Iron,

FOUNDRY TRADE

Steel,

JOURNAL SEPTEMBER 10, 1953

and Non-ferrous Metals

(Delivered unless otherwise stated)

September 9, 1953

PIG-IRON

Foundry lron.—No. 3 Iron, Class 2 :—Middlesbrough,
£13 18s.; Birmingham, £13 11s. 3d.

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P,
£16 14s. 6d., delivered Birmingham. Staffordshire blast-
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent.
Ei7u8 t03d3 per cent. Si), d/d within 60 miles of Stafford,

s. 3d.

Scotch Iron—No. 3 foundry,
mouth.

Cylinder and Refined Irons.—North Zone,
South Zone, £18 5s. 6d.

Refined Malleable—P, 0.10 per cent. max.—North Zone,
£19 3s.; South Zone, £19 5s. 6d.

Hematite.—Si up to 2J per cent., S. &P. over 0.03 to 0.05
per cent.—N.-E. Coast and N.-W. Coast of England,
£16 12s.; Scotland (Scotch iron), £16 18s. 6d.; Sheffield,
E%Z; 11383.;6dB|rm|ngham, £17 19s. 6d.; Wales (Welsh iron),

Basic Pig-lron.—£14 6s. 6d. all districts.
FERRO-ALLOYS

(Per ton unless otherwise stated, delivered).

Ferro-silicon (6-ton lots).—40/55 per cent., £53 10s.,
basis 45 per cent. Si, scale 21s. 6d. per unit; 70/84 per cent.,
£82 10s., basis 75 per cent. Si, scale 23s. per unit.

ff/erro-vanadium.—SO/GO per cent., 23s. 8d. to 25s. per Ib.
of V.

Ferro-molﬁbdenum.—65/75 per cent., carbon-free, 10s.
to 11s. per Ib. of Mo.

Ferro-titanium.—20/25 per cent., carbon-free, £165 to
£181 per ton; 38/40 per cent., £229 to £235 per ton.

fFerro-tungsten.—80/85 per cent., 21s.4d. to 22s. per Ib.
of W.

Tungsten Metal Powder.—98/99 per cent., 24s. 3d. to 26s.
6d. per Ib. of W.

Ferro-chrome (6-ton lots).—4/6 per cent. C, £85 4s., basis
60 per cent. Cr, scale 28s. 3d. per unit: 6/8 per cent. C, £80
17s., basis 60 per cent. Cr, scale 26s. 9d. per unit; max. 2

er cent.C, 2s.2d. ger Ib. Cr ; max. 1 per cent. C, 2s. 2Jd. per
b. Cr; max. 0.15 per cent. C, 2s. 3Jd. per Ib. Cr; max.
0.10 per cent. C, 2s. 3|d. per Ib. Cr; max. 0.06 per cent.
0, 2s. 4d. per Ib. Cr.

Cobalt.—98/99 per cent., 20s. per Ib.

l\/llgtallic Chromium.—98/99 per cent., 6s. 3d. to 6s. 9d.
per Ib.

Metallic Manganese.—93/95 per cent., carbon-free,
£225 to £232 per ton ; 96/98 per cent., £255 to £262 per ton.

Ferro-columbium.—60/75 per cent., Nb + Ta, 40s. to
70s. per Ib., Nb + Ta.

SEMI-FINISHED STEEL

Re-rolling Billets, Blooms, and Slabs.—Basic : Soft, u.t.,
£25 12s. 6d.; tested, 0.08 to 0.25 per cent. C(100-ton lots),
£26 2s. 6d.; hard (0.42 bo 0.60 per cent. C), £28 ; Bilico-
manganese, £33 16s.  free-cutting, £28 16s. 6d. Siemens
Martin Acid : U'B to 0.25 per cent. C, £32 12s.; case-
hardening, £33 ; sibco-manganese, £34 Ina 6d.

Billets, Blooms, and Slabs for ForgiDg and Stamping.—
Basic soft up to 0.25 per cent. C, £29 16s.; basic, hard,

£16 11s, d/d Grange-

£18 3s,;

over 0.41 up to 0.60 per cent. C, £30 16s.; acid, up to
0.25 per cent. C, £33.
Sheet and Tinplate Bars.—£25 11s. 6d.

FINISHED STEEL

Heavy Plates and Sections.—Ship plates (N.-E. Coast),
£30 6s. 6d.; boiler pIateséN.-E. Coast), £31 14s.; floor piates
N.-E. Coast), £31 15s. 6d.; heavy 6JOlsts, sections, and bars
angle basis), N.-E. Coast, £28 9s. 6d.

Small Bars, Sheets, etc.—Rounds and squares, under 3 in.,
untested, £32 4s. 6d.; flats, 5 in. wide and under,
£32 4s. 6d.; hoop and strip, £32 19s. 6d.; black sheets,

17/20 g., £41 6s.; galvanized corrugated sheets, 24 g,
£49 19s. 6d.

_Alloy Steel Bars.—Lin. dia. and up : Nickel, £61 14s. 3d. j
%%ke{é%hrggle, £73 3s. 6d.; nickel-ohrome-molybdenum,

Tinplates.—67s. 9d. per basis box.

NON-FERRODS METALS

Copper.—Cash, £230 to £233; three months, £215 to £216 ;
settlement, £233.

Tin.—Cash, £616 to £618 ;
settlement, £617.

%i7nlc.—8eptember, £71 to £71 5s.; December, £70 17s. 6d.
to .

Refined Pig-lead.—September, £95 10s. to £95 15s.; Dec-
ember, £91 10s. to £91 15s. !

Zinc Sheets etc.—Sheets, 15 g. and thioker, all English
destinations, £98 17s. 6d,; rolled zino (boiler plates), all
English destinations, £96 12s. 6d. ; zino oxide (Red Seal),
d/d buyers' premises, £90.

three months, £609 to £611;

_ Other Metals.—Aluminium, ingots, £150; magnesium,
ingots, 2s. 10£d. per Ib. ; antimony, English, 99 per cent.,
£225; quioksilver, ex warehouse, £64 15s.; nickel, £483.

Brass.—Solid-drawn tubes, 214d. per Ib.; rods, drawn,
31fd.; sheets to 10 w.g., 245s. 3d. per owt.; wire, 29Jd. ;
rolled metal, 232s. per cwt.

Copper Tubes, etc—Solid-drawn tubes, 268d. per Ib.i
wire, 258s. 9d. per cwt. basis; 20 s.w.g., 287s. 9d. per cwt.

Gunmetal.—Ingots to BS. 1400—G2—1 (85/5/5/5),
£160 to £170 ; BS. 1400—.G3—1 (86/7/5/2), £170 to £190 ;
BS. 1400—GI|—1 (88/10/2), £252 to £285; Admiralty GM
(88/10/2), virgin quality, £252 to £300 per ton, delivered.

Phosphor-bronze Ingots—P.B1, £265 to £295; L.P.B1,
£215 to £240 per ton.

Phosphor  Bronze.—Strip, 344s. 9d. per owt.; sheets to
10 w.g., 366s. 6d. per cwt.; wire, 43£d. per Ib.; rods, 38d.;
tubes, 36Jd.; chill cast bars: solids 37id., cored 3S|d.
(C. Cirifford & Son, Limited.)

Nickel Silver, etc—Rolled metal, 3in. to 9in. wide X
.056, 3s. OJd per Ib.; round wire, 10g., in coils (10 per
cent.), 3s. 5Jd.; special quality turning rod, 10 per cent.,
lin. dia., in straight lengths, 3s. 4Jd. ~All prices are net.
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WHO USES FULBOND?

mFoundrymen who want to
strengthen natural sand

‘HUBOND
gives extra strength to
new sands and
regenerates floor sand

For service and information write to:-

THE FULLERS® EARTH UNION LTD.

Patteson Court, Redhill, Surrey. Tel: Redhill 3521. OMl

WERFEN CHARCOAL
PIG IRON

EISENWERK SULZAU-WERFEN
H. R. & E. Weinberger

hnowiedye
for

increased
. SCHWINDGASSE 20, VIENNA IV
productivity
From Smith’s shops and bookstalls Telephone : U-46-508 (Private Branch Exchange)
you can quickly obtain books on the
latest developments in chemical,
mechanical, electrical and gas processing, ) ]
new methods of inspection, and books Furnaces, foundries and machine shops

on business management and organisation
ofthe industry. Books not actually in stock KONKORDIAHUTTE, Salzburg,

can usually be supplied in a day or so. AUSTRIA.
Smith’s Postal Service can send books to
any address at Home or Overseas.
Lists of the standard works on .
any subject gladly supplied on request. U.K. Agents :
Get the hooks from I. BIER & SON, (IRON &}STEEL) LTD.,

Bevois House, 27/30 Basinghall Street,

S m it h ,S London, E.C.2

SHOPS AND BOOKSTALLS EVERYWHERE Telephone : Monarch 7867/9, 7860
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Raw Material Markets

Iron and Steel

Practically all the foundries have now resumed work
after the annual holiday, but trading activities at man
establishments show little improvement on those whic
ruled prior to the closure. The summer holiday period
is usually accompanied by reduced business for pro-
ducers_and consumers alike, and now that it is ending
some improvement in demand may be expected from
home buyers. It is also expected that the improved
financial outlook of some countries abroad will result
shortly in the revival of export business. This would
be of considerable help to the makers of light castings,
whose export trade has been cut severely because of
the closure of foreign markets, and the reduced buy-
ing at home also has had an adverse effect on their

roduction. Most of the engineering and speciality
oundries are employed on a much better scale, as
they are providing good quantities of castings for
steelworks, collieries, f)ower-plant equipment  pro-
ducers, and machine-tool makers, as well as the motor
and allied trades. The jobbing foundries continue to
find business somewhat patchy, but demand for cast-
ings for the textile-machincry trade is brisker.

Foundries using high-phosphorus grades of pig-iron
are able to obtain_their requirements readily, although
production is mainly confined to the lower silicon
grades. Some increase in the demand for low-
phosphorus iron has been forthcoming recently, but this
IS not attributable to improved business for castings,
but to the fact that foundries which had not taken up
supplies for some time are now finding it necessary
to replenish their depleted stocks, sufficient, at least,
to meet current consumption, as there is no change
in their policy of buying onlﬁ/ those tonnages which
are needed to fulfil the work they have on their order-
books. The producers of the low- and medium-
Phqsphorus irons and hematite are able to dispose of
heir output with little difficulty, and more could be
taken if production permitted.” The makers of the
refined ?rades could accept further business to absorb
their full production.

Scrap supplies are adequate to meet the needs of the
foundries, they experience no difficulty in obtainin
their requirements of coke, ganister, limestone, an
firebricks.

Most of the re-rollers are in need of orders to keep
their plants operating at satisfactory levels. They
have adequate supplies of most sizes of steel semis,
apart from the smaller sized billets and special quality
steels. Home demands for small bars, sections, and
strip are very slow and export business has not
improved to the extent expected when U.K. prices for
merchant bars were reduced to a competitive level with
those for foreign makers.

With few exceptions, rollers of heavy steel pro-
ducts have substantial programmes for the rest of the

year, and if additional bookings are not coming for-
ward quite so freely the outlook for the fourth
quarter of the year “is not unduly alarming. Con-

sumers’ stocks are believed to have' been run down
during the holiday period, and there are hopes of the
raising of some of the restrictions on foreign trade.
Home demand is still primarily focused on steel plate,
but strong support is also forthcoming from the
engineering, motor, and aircraft_industries, and railway
and colliery equipment is also in active demand.

Non-ferrous Metals

Markets have been_(i\uite active, trading in lead bein
articularly brisk, with a turnover larger than usual.
t would not be right to say that the improved turn-
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over is due to more participation by consumers, but
there are some grounds for believing that trade is
rather better and that we are beginning to feel the
benefit of the usual autumn expansion of business.
This is expected in the United States, where July and
August are always quiet months'so far as general trade
is concerned, and metals must be included in this
category. There has been a good deal of talk about
a setback in America, and certain Wall Street sessions
have suggested of late that “the pot is off the boil.”
Last week saw a sharp setback in zinc on the com-
modity market, although the producers’ price remained
at 11 cents. In London, sellers predominated and the
price fell sharply, the market closing on Friday after-
noon at the lowest point reached, viz., £70 5s. This
incidentally, was the lowest seen for three months or
so. According to the Zinc Development Association,
consumption of zinc in the U.K. during the first six
months of this year was at the rate of about 14,800
tons, compared with 14,200 tons in 1952. Two years
ago, however, the corresponding figure was 15,700 tons
and in 1950, 19,700 tons.

Under heavy selling pressure, lead gave way and
closed at the end of the week at £2 10s. for Sep-
tember _and £1 2s. 6d. off for for the forward quota-
tion. There has been persistent liquidation, and con-
sidering the volume of sales, the market stood up well
to the battering it has had. Actually Friday brought
some recovery, for the sgate of selling eased off some-
what. Tin was erratic, but made a good recovery on
Friday to close with a backwardation of £10 at £615
for cash and £605 for three months, these prices show-
ing a gain of £2 10s. in cash and a loss of £2 in
forward.

The .fact that copper ended the week without any
change on balance at £228 cash and £212 three months
does not mean that no movements took place in the
quotation between one Friday and the next. At one
time the cash quotation was up to £232 10s. and
there was a considerable variation In the spread between
buyers and sellers of cash as well as of three months.
While the producers in the United States maintained
their prices unchanged, some fairly wide fluctuations
were seen on the National Commodity Exchange, where
futures are quoted.

Official metal prices were as follow :—

copper, Standard—Cash: September 3, £223 to £230;
September 4, £226 to £228; September 7, £230 to £235;
September 8, £230 to £232 10s.

hree Months: September 3, £213 10s. to £214; Sep-
tember 4, £211 10s. to £212 10s.; September 7, £214 to
£215; September 8, £216 to £217.

Tin, Standard—Cash: September 3, £623 to £625;
September 4, £610 to £612 10s.; September 7, £615
to £617 10s.; September 8, £618 to £620.

Three Months: September 3, £612 10s. to £615; Sep-
tember 4, £600 to £602 10s.; September 7, £607 10S.
to £609; September 8, £611 10s. to £612 10s.

zinc—September: September 3, £71 5s. to £71 10s,;
September 4, £70 10s. to £70 12s. 6d.; September 7,
£70 5s. to £70 7s. 6d.; September 8, £70 15s. to
£70 17s. 6d.

December: September 3, £71 5s. to £71 10s.; Sep-
tember 4, £70 7s. 6d. to £70 12s. 6d.; September 7,
£70 7s. 6d. to £70 10s.; September 8, £70 12s. 6d. to
£70 17s. 6d.

Lead—September: September 3, £95 to £95 10s,;
September 4, £94 to £94 5s.; September 7, £94 10s. to
£95; September 8, £95 to £96.

December: September 3, £91 to £91 5s.; September 4.
£89 to £89 5s.; September 7, £90 5s. to £90 10s;
September 8, £91 5s. to £91 10s.

FThe prices for yesterday (Wednesday) are shown on
the Price List on p. 346.]
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Forthcoming Events

SEPTEMBER 15
Institution of Production Engineers

Coventry Graduate Section:—Production Panel : Discussion_on
Some Aspects of Production Engineering. 7.30 p.m., at The
Hare and Squirrel Hotel, Cow Lane.

SEPTEMBER 16

Incorporated Plant Engineers

Glasgow Branch:—" Education and the Plant Engineer,"
ép.m., at the Scottish Building Centre, 425/427, Sauchiehall
treet.

Institution of Production Engineers

Birmingham Section:—" The Ethics of Production,” by R. W.
Mann, M.l.Prod.E.. M.I.LE.E., M.I.Min.E.,, 7 p.m., at the
mTames Watt Memorial Institute, Great Charles Street.

Institute of Vitreous Enameilers
Visit to Engineering, Marine and Welding Exhibition and
Chemical Plant Exhibition at Olympia, London.
SEPTEMBER 1827

Conference of the International Scientific Film Association at
the National Filin Theatre, South Bank, London, S.E.I.

SEPTEMBER 19-26;
International Foundry Conference, Paris.

Short-wave radio telephone sets are to be fitted
to fork-lift trucks and electric goods-carrying vehicles
used at the Jaguar car factory at Coventry, to increase
the* efficiency of the company’s internal transport.
Eleven sets having a range of five or six miles, and
each costing £85, are to be used. The company is the
first in the Midlands to adopt such a system.

LowPhosphorus
Refined &Cylinder
Hematite
Malleable
Derbyshire
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Obituary

Mr. John Henry Gourley, founder, chairman_and
managing director of the Wombwell Foundry & Engi-
neering Company, Limited, near Sheffield, died on Sep-
tember 1, aged 76.

Mr. Charles North Wright, who was a director
of Tarmac, Limited, Wolverhampton, has died. He was
also a director of Ernest N. Wright, structural engineers
and ironfounders, of Wolverhampton.

The death has occurred of Mr. Peter Johnston,
who, before he retired about 20 years ago, was
head foreman plumber with the old Palmers Shipbuild-
ing & Iron Company, Limited, at Jarrow and Hebburn.

Mr. Ernest William Bohle, a founder of J. A
Phillips, Limited, Smethwick, has died at his Birming-
ham home, aged 82. The firm began in small premises
in Newhalf Street, Birmingham, in 1892, and, together
with Mr. J. A. Phillips, Mr. Bohle developed it into
a growing concern. In 1908 the firm, J. A. Phillips &
Company, Limited, was transferred to its present head-
quarters at Credenda Works, Smethwick. It now em-
Eloys 4,000 operatives and has four factories. Mr.

ohle was formerly chairman and managing director.

Recent Wills

Grvlis, Lt-Col. Henry Leather, Of 8pringwood,
Whitechapel ~Road, Clcckheaton, formerly of
Lenharic, Hightown, Liversedge, Spenborough,

managing director of William Bywater, Limited,
textile machine makers. Sweet Street Foundry.

Leeds e s £16,871
Swinburne, Robert W atton, Of Ingfield House, Stocks-

bridgo, near Sheffield, late stainless steel depart-

ment engineer -with Samuel Fox A Company,

Limited. ~Stocksbrtdge ..o £18,021

Northamptonshire
Swedish Charcoal

Ferro Silicon (12-4%)
Alloys o Briquettes
N-F.Metals &Alloys
Limestone
Ganister
Moulding Sand
Refractories

WILLIAM JACKSfrG?2L™

T *Winchester House, Old Broad Street

TELEPHONEILONDON WALL

Birmingham,

39,Cor&9ration Street.
[\l 337-1/6-

Liverpool 2.
I3, Rumford. Street.
1/58-

central;

.E.C.2.

Glasgow, C.2.

931Hope Street.
central: 9969.

London
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CLASSIFIED ADVERTISEMENTS

PREPAID RATES *

Twenty words for 5s. (minimum charge) and 2d. per word thereafter.

2s. extra (including postage of replies).

Bor Numbers

Advertisements (accompanied by a remittance) and replies to Box Numbers should be addressed to the Advertisement

Manager, Foundry Trade Journal, 49, Wellington Street, London, W.C-2.

r~rt normally be accommodated in the following Thursday's issue.

SITUATIONS WANTED

ATTERNMAKER, age 39, first class
experience; present position, Chief
Patternmakor with textile firm in India.
Returning U.K. first week in October, 1953,
requires responsible = position, pref.
Representative position. — Box 3679,

Foundry Trade Journal.

rc furnace metallurgist
_ (age 26), experienced in modern pro-
duction “methods, stainless, heat resisting,
tool steels, seeks responsible position at
home or abroad. Advancement in presont
post limited.—Box 3737, Foundry Trade

Journal.

OUNDRY FOREMAN (age 49) requires
position with small Ferrous and
Non-ferrous Foundry.
control.  Available at once. A.M.I.B.F
Box 3729, Foundry Trade Journal.

M

ETALLURGIST (aged 30) desires pro-
gressive position. = Extensive experi-
ence, common, high duty and alloy cast
iron. Accustomed complete control of
cupolas, sand, and laboratory.—Box 3741,

Foundry Trade Journal

Foun_dry manager, a.m.i.b.f.,
desires change. 30 years’ experience
in all foundry practice;; mechanisation;
light and heavy castings for machine tools
up to 5 tons; crank cases, etc.; cylinder
heads; ext. for diesel engine, etc.; rate
fixing, costing, and all foundry finance.
Used to boimg in complete charge.—Box

, Foundry Trade Journal.

TY/TETALLURGICAL TECHNICIAN
ItJL (age 26), Int. City and_ Guilds, 10
years' ‘practical experiénce in chemical
analysis of ferrous and non-ferrous alloys,
physical testing, heat treatment, chemical

analysis of electroplating solutions, con-
versant with general engineering metal-
lurgical problems, desires a post of re-
sponsibility in the Metallurgical field—
0X 3738, Foundry Trade Journal.
SITUATIONS VACANT
The engagement ol persons answering
these advertisements must be made

through a Local Office of the Ministry of
Labour —or a Scheduled Employment
Agency if the applicant is a man aged 18-64
inclusive or a woman aged 1859 inclusive
unless he or she, or the employment, is
exceP_ted_ from the provisions™ of the
Notification of Vacancies Order 1952.

OUNG DRAUGHTSMAN required,
preferably with. some knowledge of
foundry work, to train as ASSISTANT to
Manager of a Monmouth Foundry..—Apply,
giving full details_of experience and salar
required, to G. Sanderson, Ltd., 107,
Jermyn Street, S.W.I,

IE DESIGN DRAUGHTSMAN re-

_quired. Fully  experienced on
gravity and pressuré die design.—Write
iving full details of experience and salary,
0 Marshall Castings, Ltd., Mount Street,
Nechells, Birmingham, 7

Accustomed to fulp-to-date foundry practice.

SITUATIONS VACANT—confd.

ANTED:

First class lron Moulder,
West

London district.  Good flat

immediately available for suitable mamd bonus.

—Box 3743, Foundry T rade Journal

/["YORESHOP FOREMAN required for
Vv Mechanised = Foundry. Must  be
capable of handling labour and experi-
enced in i)_roductlon_qf high quality cores
for specialised repetition castings in High
Duty Cast lron. Apply by letter giving
full” particulars of age, éxperience an
salary required to G. Ciancey Ltd. Belle
Vale,” Halesowen.

OUNDRY in S.W. London requires
| active full-time sales representative
in the Midlands with connections in the
trade. Capable of organising sales effort
and preferably with working knowledge of
- Progressive
position and adequate salary to successful
candidate.—Box 3745, T rade

Journal,

RON FOUNDRY in the West Ridin
of ~ Yorkshire requires 2 Technica

Foundry

Assistants to train for posts of responsi-Baxendale

bility on the foundry floor. Applicants
should bo under 30 'years of age, and
should have had practical foundry experi-
ence in addition to a General Scientific
Education. Both posts offer excellent pros-
ects of advancement and salaries will be
aid in accordance with age and ability.
Reply giving details of age, experience,
education and present salary to—Box 3746,

Foundry Trade Journal.

RODUCTION | CONTROL.—ENGI-
B NEER required to take charge of
ffice  Planning FounAdrk/A, | Machine and

Assembly  Shop. | 1.Prod.E. or
equivalent. Drawing office, shop and
foundry production “control experience
essential, including planning, scheduling,

progressing, etc.

Abie to supervise staff.
m\ge under 40.

Complex but interestin

work.  Excellent prospects for mail witl
"ight experience _and ability—Write,
dating age. education, experience, quali-

fications and salary required, to Box 3740,

Foundry Trade Journal

SALES MANAGER

required by well-known ironfounders
producing light and medium grey
iron engineering castings.

Applicants should be between 35 and
55 years of age, have an all-round
knowledge of the trade and be able
to obtain substantial orders. A first-
class man is required.
Salary according to
and experience.

Our own staff are aware of this
advertisement, and all replies will be
'treated in the strictest confidence.—

Box No. 3720, Foundry Trade
Journal.

qualifications

If received by first post Tuesday advertisements

SITUATIONS VACANT—contd.

KILLED MOULDERS and CORE-

MAKERS wanted. Top rates of pay
Council house within reason-
able area, can be exchanged.—The Hign
W ycombe Foundry CO., Ltd., Chapel Lane,
Sands, High Wycombe.

ANTED : Chargchand Cupola Opera-

tor, experience of continuous cast-
_ing essontial. N ]
with cupolas 2 ft, 6 in. to 5 ft. dia. Can-
teen and washing facilities provided.
Payment for overtime. Apply stating
experience and wages expected.” Applica-
tions to—Box 3744, Foundry Trade

Journal.

7IOREMAN MOULDER required for

small partI?/ mechanised Foundry,
also plate and loose patterns, for_ firm
engaged on Ranges, Grates and Engineer-
ing Castings, “Baxi” Patent Fires and
Products. House will be found if required.
Apply in writing, stating full particulars,
age, ‘wage required and experience.—Rn.
Ltd., lronfounders,
Lancs.

Sons.
Albert Street. Chorley,
A FIRM, manufacturing precision air-

_craft instruments in South Wales,
require _young ASSISTANT METAL-
LURGIST, approaching H.N.C., L.I.M., or
degree standard. _Preferably with some
experience of physical testing, heat treat-
ment and metailographic examination of
ferrous and non-fefrous alloys.—Apply Box

, Foundry Trade Journal.

ssistant technical secre-
tary : To assist in the provision of
secretarial services to the Association’s

committees and panols and with the pro-
duction of its internal publications.
\pplicants should be educated to de?_ree
itandard. and experience in the field
indicated will clearly be an_ advantage.
Applications, which™ in the first instance
will be treated as confidential, should be
addressed to; The Director. British Steel
Castings Research Association, _Broom-
%ove Lodge, Broomgrove Road. Sheffield,
oundry production manager
F wanted by Company operating both
Floor and Mechanised Foundries in Condon
area. Successful applicant must bo a first
class foundry technician with progressive
ideas and the technical knowledge and
experience to hack them up. Diploma of
National Foundry College or Degree in
Metallurgy an advantage but not essential.
A salary of not less than £1,000 per annum
(more for special qualifications) plus bonus
on results and generous conditions of ser-
vice will be given to successful applicant.
First application to include (in confidence):
(a) . Experience, positions held, salary
received, and description of duties carried
out. (b) Special ~knowledge, _e.g. (q
Mechanical Plants, (ii) achine™ Too
Work, (|||2_ Rainwater and Soil, etc., etc.
(c) Education, course of study or appren-
ticeship. (d) Degrees and Diplomas hold,
e) Membership of Professional bodies, etc.
/) Age. (a) Salary expected. (State exist-
ing). (h) When available for interview and
commencement if successful—Box 3707.

Foundry Trade Journal.

Must be capable of working
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SITUATIONS VACANT—contd.

orkshire steel
requires experienced
control and experimental sand
Full details of experience, age,
Dox 3717, Foundry Trade Journal.

foundry
for sand
mixtures.

etc., to

man

echnical and sales repre-
sentatives for Scotland, Wales and
Manchester districts for Industrial
Furnaces, especially Foundry Drying
Equipment and all kinds of Heat Treat-

ment and Reheating Furnaces. Excellent
position for keen engineer. Salary plus
commission offered.—Box 3726, Foundry
Trade Journal.
LKINGTON & CO., LTD., Goscote
Works, Walsall, require SHIFT

SUPERVISORS for employment
Refining Department and_ in their Blast
Furnace or. Cupola. Applicants should be
fully experienced in the production of fire-
refined com)er and to mechanised plant.
They should be ablo to maintain discipline
and take full control if required.—Applica-
tions in writing, stating age and experi-
ence, t0 Personnel Manager.

OUNG TECHNICIAN Epreferably
aged 23/28) required by a large Steel
F_oundre/ for technical control (and pros-
sibly, [later on) development work. The
initial duties_ivould consist of the runnin
of a radiographic = department an
experience of industrial radiography would
be a great asset. Replies sfating” educa-
tional ~ details, experience to date and
salary desired should be sent to Box 3708,

Foundry Trade Journal

COMPANY located near Niagara

Falls requires a GRAVITY DIE
DESIGNER for Non-ferrous Castings, with
a minimum of five years' experience of
actual design work " in this field. A
practical shop or toolroom background is
essential with foundry experience desirable.
Successful candidates will bo interviewed
in London _during August or September.
Reply, stating ex?ZeSrlence, age, and avail-

ability—Box 3 Foundry T rade
Journal.
OUNDRY MANAGER required for
partly mechanjsed Foundry. Rain-

water ‘and Engineering Castings up

6 tons. Approximately 500 employees.
Applicants must have excellent production
an administrative ability, with good

technical background. State age and full
details of experience and salary expected.
House goes with the appointment.—Write
2587, Wm. porteous <€ Co., Glasgow,

SUBSTANTIAL Engineering Com-

pany in the North of England re-
uires a_ first-class and fully qualified
HIEF TECHNICAL OFFICER, whose
duties will be to control metallurgical
activities and to supervise the dei'elou-
ment of processes chiefly connected with
the heavy industries.—Annlirants are re-
quested to send full particulars in con-
fidence to Managing 3728,

Foundry Trade Journal.

Director.—Box

T echnical representative re-

quired by Vitreous Enamel and
Ceramic Colouring Oxide Manufacturers.
Knowledge of Enamelling Trade essential.
Position "Superannuated. ‘Applicants should
state in confidence: age. their complete
experience and salary required g) Messrs
0.

Main Enamel Manufacturing Ltd.,
Gothic Works, Angel Road. Edmonton,
London, N.18.

FOUNDRY TRADE JOURNAL
SITUATIONS VACANT—contd.
Foundry foreman, ago 30/35,
experienced in ferrous and non-
ferrous machine moulding, hand moulding
and sandrammer _practice, regmred for
Middlesbrough Foundry. — Box 3706,

Foundry Trade Journal.

LD ESTABLISHED Midlands Ferrous
Jobbing Fuundry requires Repre-
sentative on Commission basis for London
and South Areas.—Box Foundry

Trade Journal.

ETALLURGIST wanted for Tyne-
side Jobbin% Ironfoundry making
Meehanite High Duty Castings. Please
state experience, sdlar required, and
when available.—Box 37;1, Foundry Trade

in thefeurnal:

PROPERTY FOR SALE

MALL. BLACK COUNTRY

FOUNDRY; Grey Iron; well laid
out; fully equipped;” floor and stump
moulding.” Low figure for quick sale.—Box

3713, Foundry Trade Journal.

AGENCY

ELL-ESTABLISHED London com-
any, with West End office and
sales siaff, sole Representatives for well-
known provincial ferrous foundry, will
consider similar _aﬁpomtmgnt for Die Cast-
ing Foundry with' machine shop having
London and” Home Counties connections.—
Box 3667, Foundry Trade Journal.

WANTED
MACHINERY WANTED.
1) Sandslinger. 9 ft. Radius
448/%/50. g
(2) 16 in. dla. Abrasive Disc Cuttin
Suitable for Fettling. 440/3/50.

Foundry Trade Journal.

Arm.

Box 5,

ANTED.—2

-2 tons, or thereabouts,
Electric

Arc  Steel Melting
Furnace. ~ Age not important. Hand-
operated electrodes accepted.—Box 3733,

Foundry Trade Journal.

to

ANTED,
Jarr
Machine.
required
Engineers,

4,000 Ib. Pneulec-Herman
Rollover  Pattern Draw
State %:e, condition and price
to K. L. stbelfoundeus &
Ltd., Letchworth, Herts.

1 rk MOULDING BOXES, 30 .in. by
JLvJ 36 in. by 6 in. by 3 in., required for
machine moulding. ust be in excellent
condition. — Box Foundry Trade
J OURNAL.

ANTED—Foundry Rumbling Barrel,

ap?roxi_mately 6 ft. 0in. to 7 ft. 0in.
long, 3 ft. 6 in. to" 4 ft. 6 in. diameter.—
Felling Foundry, Ltd., Abbotsford Road,
Felling-on-Tyne. Telphone 82404.

etired gentlem an desires to

purchase Moulds, Patterns Garden
Ornaments and Illustrations of Bronzes,
Medieval Knights ki Armour, Cavaliers in
1 and 4 lifo size. Ex Film Studio Models
in Wood, Metal, etc., of early Ellzahethan
and Cromwellian _ Period. — Apply to
S.M. &R,, Hooper Street, Cambridge.
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MACHINERY FOR SALE

10 CWT. Cupola Electric Skip Hoist.
- 400/3/50.
FRANK SALT & CO., LTD,,
Station Road, Biackheath, Staffs.

WO Tipping Buckets,
capacity, for Sand.

dia. at top 31 in.; dia. at bottom 29 in.—
Box 3736, Foundry Trade Journal.

approx. 1 ton
Depth 33 in.;

6 00

AIR COMPRESSORS.

1 A A A-C-F-M., FULLERTON, IIOD-
JL.UUU GART & BARCLAY, vert-
double acting. 2-stage, watercoolcd, W.P.
100 Ib., speed 290 r.p.m. With separate
vert. Intercooler, and motorised water
cnculatmfg Pump. Fitted with Flyw-heel
and shaft ext., -carrying “V7” pulley

supported by outer bearing.

665-c.f.m., SULLIVAN, type WJ3, vert-
high pressure, right angle, watercoolcd,
125 Ib. w.p., speéd 188 “r.p.m. Direct
coupled 170-h.p. Anto, Synch. Motor, by
Crompton, 415/3/50, with control gear.
600-c.f.m- TILGIIMAN, vert., single
cyl., single stage, watercooled, type F.C.9.
Speed 365 r.p.m., w.p. 60 Ib.

600-c.f.m., INGERSOLL RAND, model
10XB, honz- 2-stage, 110 Ib. w.p., speed

185 r.p.m., ivith Intercooler between the
2-cyls- Automatic Unloadcr.  Driven by
127-h.p, S.R. Induction Motor, by L.S.E.

415/3/50. ivith Control Gear.
600-c.f.m., BROOM & WADE, vert,
encl- single stage, watercooled. 4-cyl.
speed 310 r.p.m- \ﬁ) 100 1b. " V™ belt
driven from 6-cyi. Heavy Oil Engine, 'bK
tl

Waukesha, radiator fan cooled, wi
inbuilt Petrol Engine starting unit.
600-c.f.m., BROOM & WADE, vert-

single stage, Avatorcooled, 3*cyl., speed 310
r.p.m.. Avp. 100 Ib. Driven from 125 h.p.
S.R. Induction Motor, by Crompton,
380-415/3/50, with Starter.

GEORGE. COHEN

SONS & CO., LTD.
WOOD LANE, LONDON, W.I2
Tel: Sheoherd» Bush 2070
and STANNINGLEY nr. LEEDS
Tel : Pudsey 2241

DELIVERY EX STOCK

New shot blast cabinets
complete with Dust
Extractors, etc., size Sft. X 3ft.
Also new 8ft. cube room Plants

Low prices.

Please send for our NEW
Illustrated catalogue on request

ELECTROGENERATORS
LTD.

14 AUSTRALIA RD., SLOUGH
Telephone J SLOUGH 22877
BUY FROM US AND SAVE MONEY
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MACHINERY FOR SALE—contd.

F OR THE DI8SPOSAL AND PUR-

CHASE OF ALL TYPES OF

FOUNDRY PLANT AND MACHINERY.
S. C. BILSBY, A.M.I.C.E., AM.LE.E.,
Hainge Road, Tividale, Tipton, Staffs.

TIPton 2448.
One excellent, Massey, 10-cwt. Clear
Space type, Pneumatic “Power Hammer,

complete with 400 volts. 3-phase 50 cycles
Motor and Starter. .

One practically new Sand Mixer, by
Alldays <€ Onions, with 12i li.p., 400 volts,
3-phasc, 50 cycles Motor and Starter. Low
price to clear.

MESSRS. G. E. SIMM (Machinery), LTD.,
East Parade, Sheffield, I.

’Phone 25032 (3 lines).

FOR SALE.

~TON SMITH Steam Crane. Suitable
x 4 ft. 8f in. gauge. Fitted with steel
jib suitable for loads of 3 tons, 2 tons and
1f tons, at 16 ft., 20 ft., and 25 ft. respec-
tively; having vertical cross tube coal fired
boiler, with usual mountings and complete
with new cab. (Two available.)

NEWMAN INDUSTRIES, LTD,,
Yate, Bristol.
'Phone: Chipping Sodbury 3311.

FOR SALE.

O. 16 ATRITOR CRUSHER by Alfred
Herbert, complete with Feed Hopper,
overhauled and with a quantity of spares.
Also a No. 12 Atritor by Alfred Herbert,
for which we have available about 6 tons

of Bpares. Both these machines are offered
at extremely low prices for quick
clearance.

SAVILLE-CALVERT E)M ACHINERY)
LIMITED.

BIRMINGHAM ROAD,
STRATFORD-ON-AVON
Tel.: Stratford-on-Avon 3681.

pulver ite

GOAL DUST

lowest In ash

The STANDARD PULYERISED FUEL Co. Ltd.

Head Offi'.e:
166 VICTORIA STREET, WESTMINSTER,
LONDON. S.W .I.

WASHED FINE SILICA

Tel.: Victoria 3121/2/3

FOUNDRY TRADE JOURNAL

MACHINERY FOR SALE—contd.

FT. Y» IN. DIAMETER CUPOLA, as

. .0 new, sketch and price _on
application. Available promptly—Box 3719,
F

oundry Trade Journal

ALBION W ORKS

FOUNDRY PLANT & MACHINERY.
AIR COMPRESSORS.

JEOETHL - TBRNoVEk Teap A% "
attn. draw 12 in.; tabic 48 in. bv 30 in.
M. nPL.2. JOLT SQUZEZE

STRAIGHT DRAW, cap. 400 Ib., pattn.
draw 9 in.; table 30 in. by 21 in.

C/WALLWORK ON JOLT SQUEEZE
PATTERN DRAW, cap. 600 Ib., pattn.
draw 10 in.; max. size boxes 20 in. sq.
or 25 in. by 12 in.

C/WALLWORK WT562C JOLT SQUEEZE
TURNOVER, cap. 800 Ib., pattn. draw
10i in.; table 35'in. by 24 in.

C/WALLWORK R.2 CORE BLOWER.

POLFORD MOULD DRYER. Coke Fired.

FORWARD FOUNDRY SAN(D RIDDLE,

tripod t%/pe.
150/200 1b. ALUMINIUM BALE OUT
FURNACE.
HALF TON CENTRAL AXIS TILTING
FURNACE.
BELT AND MOTOR DRIVEN

RUMBLING BARBELS.
GEARED FOUNDRY LADLES, up to 4
tons_cap.
AIR COMPRESSORS OF ALL TYPES IN
STOCK, 2 c.f.m. to 3,000 c.f.m.

THOS W. WARD LTD.
ALBION WORKS SHEFFIELD
Phone 26311 ‘Grams : “ Forward.”

Remember Wards might have it!

NEW motorised Ingersoll-Rand.
three cylinder, air_cooled, two-stage
Compressor, with inter-cooler. Cost
£600; will accept £200.

Coleman Core Blowing Machine,

seen little wuse, condition as new,
Portable electric sieve, A.C.
motorised,

Fordath Senior Sand Drier, £85.
Also August Sand Drier, £30.

Core Oven coke-fired “ August"”
drawer type, £86. .
Oshorn” Jolt Roll-over moulding
machine, £225.

New Broomwade Compressors.

New Keith Blackman Fans.

Morgan Tilting Furnaces.

Two new £ ton aluminium
capacity LIE Axis Tilting Furnaces
by Brifish Furnaces, complete with
all equipment, cheap.

Spare firebrick linings.

Shot Blast Plant and general
plant.

Immediate attention to all
enquiries.
ELECTROGENERATORS LTD.,
Australia Road, Slough.
Telephone: Slough 22877.

SAND — for shell

SEPTEMBER 10, 1953
MACHINERY FOR SALE—contd.
CUPOLAS—ALL SIZES,

Aluminium Swarf Crushers.
100 Ibs. Bale Out Furnace. Oil fired.
Including Electric Blower, 400/3/50.
Jackman No. 1 Shot Blast Plant.
FRANK SALT & CO., LTD,,
Station Road, Blackheath, Staffs.

16 size, 5 ft. 5 in. sq. table. 180 jolts

minute at 80 Ibs. per sq. in,” Air
ressure. Good condition, new machine in
November, 1947. Costing £658; price re-
quired £50, f.o.r. Sunderland.—R. W.
Cortin, Ltd., Pallion Foundry. Sunderland.
Telephone: Sunderland 4987.

SECONDHAND Ajax Plain Joltcr, No.
er

One B.M.I Sand Mill, by Foundry Equip-
ment. Surplus to requiréments. ~As new.
One Crocodile Jaw Type Cropper, to
take up to § in. plate, by Brookes. I*n

lull working order.

Two Tilghman’s Shot Blast Cabinets,
30 b}/ 30. "Rotary Barrel type, with two
nozzles. Barrel 19 in. long, 2 ft. dia.
Complete with Motors, dust arrestor, etc.

One Core Making Machine—Rocket, by

C(ﬁ?en. .
ree Alldays & Onions No. 24 Duplex
Fans, 7 in. outlet.

SYKES & HARRISON, LTD.,

Port Penrhyn Foundry, Bangor, N. Wales.

CAPACITY AVAILABLE

N EW Foundry, starting for the sole pro-
duction of Shell Moulded Castings,
ferrous and non-ferrous, invites enquiries

for Castings suitable for this process.—
Replies in  first instance to ox 3735,
Foundry Trade Journal.

on-ferrous foundry - First-

class quality castings in Aluminium,
Bronze, Gunmetals, etc., at competitive
prices, including patterns if required.—
Ref8tox Lee & CO., Lta., 33, Swindon Road,
Stratton St. Margaret, Wilts.

H. C. HOPPE R (Kingston) Ltd.
HAMPDEN ROAD, KINGSTON
KIN 0177/8/9

PATTERNS (Wood & Metal)
CASTINGS (Iron & Non-Ferrous)
GEAR CUTTING

GENERAL MACHINING

All at our

KINGSTON WORKS

Good Deliveries

moulding— over 50% minus 100's mesh

DRIED SILICA SAND — over 75% minus 60’s plus 100's (from our Congleton quarry)

POWDERED CLAYS — for bonding, etc.
POTCLAYS LTD. ieTephos™ i Stoke-on-Trent

sfn

Qo
°TaTi°ns
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CAPACITY AVAILABLE—contd.

CAPACITY available at our Chippen-
ham, Wilts., Works for finished
Aluminium and Zinc Base Pressure Die-
enstings up to 3 Ibs. weight. Quality of
castings can be controlled. g X-ray photos.
Die making capacity available if required.
— W estinoiiouse Brake & signal Co., Ltd.,
82, York Way, King’s Cross, London, N.I.

APACITY  available for castings

~weighing. from 1 Ib. to 15 tons, in-
cluding Quasi-Bessermised ingot moulds
up to 10,000 tons per annum.—the cCross
Foundry & Engineering Co. Ltd., Gor-
seinon, “near Swansea.

M echanised foundry.—Malleable

and Grey Iron_Castings offers 20 tons
Per week free capaC|t¥ at e_arl)é date. Pre-
erence for boxes up to 28 in. by 16 in. by
in. by 5 in. Snap Flasks up to 14 in.
14 in. by 3 in. by 3 in. Hand moulding
capacity also available. Cast Iron Pipes
flanged™ and specials.  Pntternmakin
facilities if required.—E. .T. wattace, 39,
Constitution Street, Dundee.

5
by

FOUNDRY TRADE JOURNAL
CAPACITY AVAILABLE—contd.

CAPACITY available for Gravity and
Pressure Dies in Brass, Aluminium,

Zinc; also Patterns for Shell Moulds.—
Nevstane Fitments, Ltd., Shcophousc
Farm, St. Annes Road, London Colney,
Herts.

CAPACITY available for Light Castings
_weighing from 1 Ib. to 5 cwts,, in-
cluding Castings for Vitreous EnamelIlng.
Western  Light Castinos Foundries,
Ltda., Fairwood Foundry, Gowerton, near
Swansea, manufacturers "of malleable iron
castings.

F OUNDRY capacity available. For up
to 5 cwts., machine moulded; for up
to 2 tons, floor moulded. Prompt delivery
—Lewis' Foundry CO., Ltd., mmanford.

CASTINGS.—We can save your porous
castings, ferrous —or non-ferrous, by
an approved Impregnation Process; sample
castings treated.—Recupero, Ltd. 66. South
Harrow Viaduct, Harrow, Middx. 'Phone:
Byron 1178.

SMELTING AND REFINING CAPACITY

Firm in the Midlands with comprehensive Furnace
installation including large capacity most modern
oilfired rotary furnaces would be interested in

the following :

(a) co-operation with individual who has some good
and preferably new ideas of making good use of

the facilities available.

(b) co-operation with well-established firm of mer-
chants or manufacturers.

Offers which will

be treated as strictly confidential

(our own staff have been informed) to Box 3715 F.T.J.

MOULDING BOARDS

From reclaimed well-seasoned timber.
Corners rounded.

planed and battened.
Ready for immediate use in
timber.

All

lin. nominal

One set of two boards 21" x 18" @ 9/2 per set

One set of two boards 18" x 16" @ 7/- per set

Boards made to any specification.

PAGE PACKING LIMITED

CHELSEA, LONDON, S.W.10
FLAxman 7702 (3 lines)

35 TADEMA RD.,
Telephone :

4
MISCELLANEOUS

F IREWOOD for Cupolas. Sleepers and

Sleeper Wood In wagon loads.—
Tilley’s (W olverton), Ltd., Wolvertom,
Bucks.

m aterials.—Mould-
ing Sand, ‘Ganistcr, Limestone, Core

Gum; competitive_prices quoted.—Hensall

sand Co0., Lta. Silver Street, Halifax.

R efractory

OW is the time to change your
N Supplier of Sand. Try Southport
Wind Blown Sea Sand for castings, free

from shell. Any quantity, Road or Rail.
—John Livesey (Ainsdale), Limited,
Ainsdalo. Southport. Telephone: Southport
77489.

Graphite /plumbago : Qualities

available for every industry; special
Foundry Plumbago;
welcomed and will
VICE.—W oodstock (London),
The Little Boltons, London,
FREmantle 6646-7.

your enquiries are
receive personal ser-
Limited, 33

S.W.10.

ATTERNS in Tin for the Stove Grate

_industrr, and Builders’ Merchants’
Castings. All types of Cast Iron Patterns
for Rain Water Goods. Cast Iron Pattern
Plates made from customers’ patterns or
to drawing specification.—Robert R. shaw,
Falkirk Road, Larbert, Scotland. ’Phone
300.

PATTERNMAKING

P ATTERNS for all branches of Engin-
L eering for Hand and Machine Mould-
iNng.—F urmston Letch-

worth.

and Laavlor, Ltd.,

PATTERN EQUIPMENT of all types
and sizes. Accurate workmanship.
Quotations by return.—H aywood
Victoria Works, Littleborough,
Tel. 8543.

Bros,,

Lancs.

ATTERN
Plates.

Machined
Components,
Corebox Air

Equipments,
) . Castings,
Assemblies, Jigs, Fixftures, /
Vents and _Dowels. Developin firm
requests enquiries.  Keen personal atten-
tion—Booth Bros. Engineering. Baggrave
Street, Leicester.

ALBERT SMITH & CO.

60, St. Enoch Square

Central*5909 GLASGOW, c.l ThO®rsu,
FOR COMPLETE
FOUNDRY SERVICE
Prices ex works PLANT TOOLS
FURNISHINGS

EVERYTHING FOR THE FOUNDRY



42

PATTERNMAKING

LARGE CAPACITY AVAILABLE
IR ALL BRANCHES OF THE TRADE

MARSDEN HIND & SON LTD.

GUIDE BRIDGE W ORKS,
JOHN ST.,, ASHTON-U-LYNE.
EST. 1929 TEL. : ASH 2426

Tel. : Bradford 21208 Est. 1860
ALL TYPES OF WOOD AND
METAL PATTERNS

JOSEPH HORROCKS

PATTERNMAKERS

(EngInMring) CO. LTD.
Shrewsbury Ro&d, London, N.W.IO

HIGH-CLASS PATTERNS
NON-FERROUS

CASTINGS
Phone: ELGAR 803L/2

CROCKETT & CO.
Engineers’ Pattern Makers

43-44, Hoxton Square,

foundry Trade Journal, September 10, 1953

JAS. C. CUNLIFFE,
Engineers Pattern Makers.

Gordon Street, Manchester, 7.
Est. 1919.
Tel.: BLAckfriars 5374.

ALL TYPES OF WOOD
& METAL PATTERNS

COOKE, BAILEY LTD.

Old Street, London, N.I
Telephone: Shoreditch 6022

Caledonia Pattern Works
FITZWILLIAM STREET, BRADFORD

MORLEY 8T, HANLEY, 8TOKE-ON-TRENT
Telephone: Stoko-on-Trent 2627

LARGE AND SMALL WOOD PATTERNS AND CORE-BOXES.
A METAL PATTERNS IN ALUMINIUM, BRASS, AND CAST-IRON.

SYNTHETIC RESIN PATTERN AND MATCH-PLATES.
PATTERN PRESSURE CAST ALUMINIUM ALLOY PATTERN AND MATCH PLATES.

INSERT METAL AND PLASTIC PATTERNS IN CUSTOMERS' OWN
SERVICE * e o

METAL PATTERN EQUIPMENT FOR THE "C™ PROCESS.

PLASTER, PLASTIC OR METAL ODD-SIDES, CORE-DRIERS, ETC.
* FABRICATED METAL PATTERN EQUIP-

MENT.

# PRESSURE OR GRAVITY DIES.

STEEL AND ALLOY MOULDS FOR ALL
TRADES.

H. FORREST & SONS (enginee8 PATTERN MAKERS LTD.)

CHAPEL STREET WORKS, LEVENSHULME,
MANCHESTER, 19

Telephones: RUSHOLME 3699 and 3807

We have pleasure in announcing that our capacity to manufacture the wide range of pattern
equipment for the older and conventional foundry practices has now been augmented by
further facilities to embrace precision class

SHELL MOULDING PATTERNS

Layouts and design-methods prepared in our own drawing office embody technical “ know-
how”, and our specialised machinery and equipment provides the tools for the Job.

B. LEVY & CO. (PATTERNS) LTD., OSBERT STREET,
LONDON, S.W.I.

Telephones: Victoria 1073 & Victoria 7486

Technical Representatives are
always available to discuss your
requirements upon request

Telephone :
COLIlyhurst 1503-4

HARVEY & LONGSTAFFE

Engineers’ Pattern Makers in Wood and Metal, Non-Ferrous and Light Alloy Founders

OFFICE AND WORKS: PIERCY STREET,

LTD

ANCOATS, MANCHESTER 4
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PATTERNS
WOOD AND METAL

Over 100 Skilled Craftsmen at vyour service

LL LANE
LEST ONE
EICESTER

TELEPHONE
LEICESTER 32261

PATTERNMAKERS’

Canadian Yellow Pine

S

BRAND

ALL GRADES AND ALL THICKNESSES

in stock for immediate delivery

COX, LONG @umprorTtersy LTD

ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON, E.C.2

Telephone: Monarch 3601 Telegrams: Lignitic, Ave, London

43
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Tak dsadqgs

HEAT TREATMENT IN A SALT BATH Is RAPID, it HOW TO GET MORE INFORMATION

Your Electricity Board will be glad to advise
gives uniform results, and it protects the metal you on how to use electricity to greater

from oxidation — consi4eration? particularly  advantage—to save time, money and
important for tools, dies, gauges, and all fine-  Materials.

. The new Electricity and Productivity series
tolerance work. An electrically heated salt bath ¢ pooks includes o)rlme on heating—' ‘:[I)E/Iectrlc

will bring your tool room up to date, and will ~ Resistance Heating”. Copies can be ob-
tained, price 9/- post free, from E.D.A,,
2 Savoy Hill, London, W.C.2, or from your
convenience, and accurate temperature control.  Area Electricity Board.

Hlectricity = BROPUCTIVITP

Issued by the British Electrical Development Association

also give you the advantages of cleanliness,
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.THE SIGN

OF A

TECHNICAL

SERVICE OF

MAJOR

IMPORTANCE

TO

LIGHT ALLOY

FOUNDERS &

ENGINEERS

A Technical Association of nght Alloy Refiners

The Eyre Smelting Co. Ltd.
International Alloys Ltd.
T.J. Priestman Ltd.

ALAR, 3 Albemarle Street, LONDON, W .I.

TRADE JOURNAL

It is many years since the ALAR
TECHNICAL SERVICE to Industry was
first announced. During this time some-
thing like a hundred thousand technical
data sheets and other publications have

been freely distributed, and thousands of

enquiries from users and producers of
aluminium alloy castings have been
answered.

This Technical Service, which is backed by
the expert knowledge, experience and ex-
tensive laboratory facilities of the alloy

producers listed below, can claim a not
unimportant part in the increased applica-
tion of aluminium alloy castings during

recent years.

It is a service available to every Founder,

Designer and Engineer.

ALAR

LTD. -

MEMBER COMPANIES:

B.K.L; Alloys Ltd.

Enfield Rolling Mills (Aluminium) Ltd.

The Wolverhampton Metal Co. Ltd.

MAY fair 2901
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Below: R.S. 13 Grinder Fettling a
Casting at The Bcfors Steel Works

Above: One of the R Series Chipping Ham-
mers, also employed at The Bofors Steel Works

... for the Foundry

The pl’OdUCt of over 607™ears’ research and Atlas offers a complete range of tools suitable

for every application. Enquiries are invited.

Demonstrations can be arranged in your own
development. Precision built with finest works.

Swedish Steel. High Power/Weight ratio. Low

upkeep.costs. Long Life. Low air consumption.

sed Air Eng-""ccrs

mpi’
W rite to THE ATLAS DIESEL COMPANY LIMITED m(Dept F.6) Beresford Co p CS
Avenue *Wembley «Middlesex «Wembley 4426-9 + SHVICE DBOUS: ma-chester *tecas

GLASGOW + BIRMINGHAM « NEWCASTLE « BRISTOL * CARDIFF + NOTTINGHAM « BELFAST « DUBLIN * JERSEY <C.I)
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S. G. Iron iIs used iIn

Morris ball-bearing,

triple gear

pulley blocks

A vital part of the Morris pulley block is the
load wheel and pinion cage cast in one piece in
spheroidal graphite iron. This component must
withstand considerable transverse stresses as well
as the wearing effect of the chain as it passes over
the load wheel.

The excellent mechanical properties which S. G.
iron offers has resulted in its use for a variety
of engineering components for which steel or malle-
able iron were previously used.

The strength of S. G. iron is double and the
toughness from four to twelve times that of a good
grey iron, the britdeness formerly associated with
iron castings being largely eliminated. Minimum
tensile properties which may be expected in com-
mercial production are as follows :

Maximum Stress Yield Point Elongation

t.s.i. t.s.i. per cent
Pearlitic 37 min. 27 min. 1 min.
Ferritic 27 » 20 10

S. G. iron is manufactured under licence and is
the subject of British Patent No. 630,070 and
other patents and patent applications in the name
of The Mond Nickel Company Limited. For
sources of supply of S. G. iron castings, write to:

M OND NICKEL

FOUNDRY TRADE

JOURNAL a7

A feature of the Morris block is the one-piece
load chain wheel and pinion cage. Hitherto
composed of several parts these two important
members are now a single casting in S. G. iron
(see illustration above). The complete assembly
is shown below.

S. G. iron castings by Lloyds (Burton) Ltd.

By courtesy of Herbert
Morris Ltd., Lough-
borough.

COMPANY

Sunderland House, Curzon Street, London, W .i.

illah?
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and after 2 minutes in
I.C.l. Caustic Soda

Use I.C.I1* Caustic Soda
for de-enamelling

For further information, consult:
IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.I
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PRODUCTION FROM ONI:
TITAN MACHINE EQUALS

THE OUTPUT OF TEN SKILLED

HAND CORE MAKERS

UT4x
V .

CORE BLOWING MACHINES

can produce better quality cores in a wider range

of sizes and types than any other machine on the

market, and in mechanical efficiency, reliability,

ease of operation and low maintenance costs they
are unsurpassed

(ONSIRUAIONA,

ENGINEERING C2 W> *mw

TITAN WORKS, CHARLES HENRY STREET, BIRMINGHAM 12. Tel. MID. 4753

London Office: 47, WHITEHALL, S.W .I. Telephone: WHITEHALL 7740

Other Products include:— AIRLESS SHOT BLAST PLANT, CENTRIFUGAL CASTING MACHINES, SAND DRYERS
AND MIXERS, CUPOLAS, DRYING OVENS, MECHANICAL CHARGERS, SPARK ARRESTERS, LADLES, RUMBLERS.
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COLOUR IN THE FOUNDRY

“It’s a big job, and it’s never been painted before

said Grandad

Was grandad surprised when the G.H.L. men came and transformed
that dirt-grimed foundry into a colourful and pleasant place to work in.
And another thing that surprised him was the speed and efficiency with
which they went about the job. “Just no trouble at all” he said—"“We
shall be getting more young ’uns in the foundry after this”. . . and
now production has been stepped up in grandad’s shop.

Specialists in Foundry Fainting

Recent contracts include Ford Motor Co. Ltd.,, Dagenham, Essex
Beans Industries Ltd., Tipton, Staffs - Bayliss, Jones & Bayliss Ltd.,
Wolverhampton . Leys Malleable Castings Co. Ltd., Derby ¢ Qualcast
Ltd., Derby . John Maddock & Co. Ltd., Oakengates, Shrops mPeter
Brotherhood Ltd., Peterborough ¢ S. Russell & Sons Ltd., Leicester.
We shall be pleased to send you our illustrated folder, - Colour
Psychology,” upon request.

G.H.L (painters) LTD.

DECORA WORKS. WOLVERHAMPTON ST., DUDLEY, WORCS. PHONE: DUDLEY 4551-2-3

i-w.36
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CO.

LTD.

MAGNET

HOUSE,

The range of G.E.C.
Propeller Fans is varied and
comprehensive. This 12"
model displaces air more
quietly and at less cost than
fan with narrow or flat blades.
Air movement 1120 c.f.m. at
1350 r.p.m. For full details
send for publication V 968.

KINGSWAY, LONDON, W.C

.2
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Overhead cranes in general, and John Smith
Cranes in particular, play an important
part in industry today. In many cases
production would be slowed almost to a
standstill without the help of these mec-
hanical aids to handling problems. In the
illustration shown above two John Smith
7™ - ton Overhead Cranes are handling
moulding boxes for bath castings at a large
engineering works in Yorkshire. Where
workers are engaged on piece work such as
this, it is essential that the mechanical

JOURNAL

handling equipment should be reliable and
able to withstand continuous duty without
the risk of breakdowns. The skill and ex-
perience gained over many years of crane
design and manufacture is reflected in these
qualities, which are attributes of every
John Smith Crane.

Perhaps you have a handling problem
which could be solved by the right over-
head crane? If so, you are invited to
writefor our technical advice, which will
be given freely and without obligation.

SEPTEMBER 10, 1953

JOHN SMITH (Keighley) LTD

THE CRANE WORKS . KEIGHLEY . YORKSHIRE . TELEPHONES 2283 2284 2035

London Office :

Southern Counties Office :

Buckingham House, 19/21 Palace St. (off Victoria St.), S.W. 1.

Brettenham House. Lancaster Place. Strand, London, W.C.2.

Tel: Tate Gallery 0377/8,
Tel. Temple Bar 1515.
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BRIQUETTED ALLOYS

PROVIDE CUPOLA ECONOMY

¢ Uniform in size
SILICON

* Regular and consistent recovery
obtained

* No mechanical loss of alloy
* Weighing is avoided
« Greater convenience in use

e ¢ + Allow the use ofa higher proportion
of scrap in the charge

Silicon Silicon  Zirconium
Type Manganese (gyandard)  (Special) (4- Silicon) Chrome

sy . 3 1+ 5 2% H 3* 135 5« I
e sy 2 1 2 14 212 1 1

GRADED ALLOYS for
LADLE ADDITION

GREATLY IMPROVE THE STRUCTURES

75/80% FERROSIUCON
OF CAST To reduce chill and improve machinability.
6% ZIRCONIUM FERROSIUCON
IRONS To improve machinability and increase strength.

SMZ ALLOY i i .
To improve strength and balance section thickness variations.

FOUNDRY GRADE FERROCHROME
To increase chill, refine structure and improve strength.

All Silicon bearing alloys are supplied FREE FROM
DUST because fines give uncertain recovery, high
oxidation loss and dirty ladles.

GRADINGS :
75/80% Fcrrosilicon J x i :1 X1: 100, 120 & 200 Meshes.
6% Zirconium Fcrrosilicon i X I : i X <r.

SMZ Alloy i x 32 Mesh.
Foundry Grade Ferrochrome (65% Cr. - 6/8% Si) 20 Mesh.

BRITISH ELECTRO METALLURGICAL COMPANY LTD.
WINCOBANK m SHEFFIELD - ENGLAND

Telephone: ROTHERHAM 4257 (2 Lines ) Telegrams: "BEMCO” SHEFFIELD



SandjjMIxers have motor driven
gears running In oil, replaceable
blades, capacity 60 Ibs. every
5 minutes. Floor space 4ft. x

The Cumming Crucible Melting
Furnace which is widely known
as among the best of its type,
requires only half of the coke of
a pit fire and has three times the
output.

In sizes 60 Ibs. to 500 Ibs. All
types have drop bottom.

FOUNDRY TRADE JOURNAL SEPTEMBER 10, 1953

Hand Rammed Moulding Machines
to turn-over and down-draw. Boxes
up to 30in.x 18in. (standard I5in. x
15in.) can be handled.

WI LLIAM Electric Sand Riddle with auto-

matic discharge. It Is a very
CUMMING great labour saver. A 24In.
_ 6 Cf) IS__ round riddle can be supplied if

preferred. Suitable for use with
KELVINVALE MILLS or without tripod.
MARYHILL GLASGOW

AND AT

FALKIRK
CHESTERFIELD
DEEPFIELDS
MIDDLESBRO

estl840

Patent Jolt Moulding machine
eliminates hand ramming.

Patterns are never damaged by
jolt ramming, no compressors,
air receivers, or air pipes needed.
Wear and tear are very light.

Made In 5 sizes

C.1.V. Type Sand Mixer.
Cast iron body
i¢cis designed to handle about | cwt. sand.

Discharge is through a hinged gate, and the machine completely clears Itself In about 30 seconds. From starting
the machine to cxjmpletion of discharge of the green sand requires about 4™ minutes.
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all in favour Hillman works gloves

are made in 23 styles and special leathers
—every one is particularly favoured

wherever they are used.

HILLMAN

WO R KS G LOVES also APRONS, HAND LEATHERS etc,

J & Ao, HILLMAN LTD., DUDLEY, WORCS.
OIL SEALS; BELTINGS AND ALL CLASSES OF LEATHER;

LEATHERWORK AND FABRIC FOR INDUSTRIAL USE.

NON-FERROUS ALLOY

o any specification

GUNMETAL « PHOSPHOR BRONZE
MANGANESE BRONZE

ALUMINIUM BRONZE

BRASS etc. Makers since 1898

JOHN ALLAN &co “ 7o

LTD.

ALSO AT LONDON, BIRMINGHAM, SHEFFIELD, NEWCASTLE
MANCHESTER and MIDDLESBROUGH
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G. & R. THOMAS L.

MAKERS OF

HIGH-GRADE PIG IRON
FOR CYLINDER & HIGH DUTY CASTINGS
The perfect pig-iron for cylinder and high duty castings - - - free from porosity

and of high tensile strength. Our Technical Staff is always ready to assist users
and to advise with regard to mixtures. We cordially welcome your inquiries.

Hatherton Furnaces, Bloxwich, Staffs

Telephone: | FAMOUS / Telegrams;
BLOXWICH 66248/9 \ SINCE / THOMAS BLOXWICH,
1844/ WALSALL

M ARK

SAND TREATING MILLS

BATCH MLL

1to 20 cwts
per charge

MILL

5 to 40 tons
per hour

Revolving

The economical handling of Iron
and Steel In all iti forms Is best
performed” by Lifting Magnet*.

PANS Various types and sizes are In-

cluded In our wide range.
Other products include Over-
bands, Drums, Pulleys, etc.,
for the reclamation of

Over
under-driven

Foundry Sand.
Smedlep Trovers, 152 Teione:
Bel per. Belper 12
Derbyshire.

RAPID MAGNETIC MACHNES LID.

LOMBARD STREET -BIRMINGHAM.I1Z. ENGLAND.

Phone : Victoria 1137PBX. Grams: Majnetlsm, *'Birmingham.”
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NITRIDED

NITRALLOY
STEEL

SYNTHETIC MOULDING  SANDS

BY
A. JEFFREY & CO. LTD for Optimum
Our Composition is graded to customers’ Hardness and

requirements, and has been used by
leading Steel Foundries for more than

sixty years. Strength
LET US ALSO SERVE YOU

A. JEFFREY & CO. LTD NITRALLOY LTD.,

12 RENFIELD STREET, 25, TAPTONVILLE RD., SHEFFIELD, 10
GLASGOW C.2 Tel: City 7450

TELEPHONE : 60689 SHEFFIELD NITRAUOY "H&/FIELD

Foundry Supplies & Specialities
for every Fouudry

CRULIN CORE OILS, COMPOUNDS, COPE GUMS, 0 BONDED (OR PREPARED) BLACKINGS (IN THREE
BINDERS, MOULD & CORE PAINTS & QUALITIES)
WASHES
0 CRUDEX & CRUDOL CORE POWDERS 0 “BEECRO” SILICA FREE PARTING POWDER (CON-
FORMING TO HOME OFFICE
0 CEYLON PLUMBAGOES FOR ALL CLASSES OF REGULATIONS)
CASTINGS
0 SPECIAL FOUNDRY BLACKING (IN THREE 0 ALSICA FEEDER HEAD COMPOUND FOR IRON &
QUALITIES) STEEL CASTINGS

SAND MIXERS & MILLS, RUMBLING BARRELS, ETC., AND A FULL RANGE OF FOUNDRY REQUISITES & SUNDRIES

FOR HIGHEST QUALITY MATERIALS & PROMPT SERVICE APPLY

BRITISH FOUNDRY UNITS LTD.

THE FOUNDRY SPECIALISTS

iifs T , chestefheld retort works, chesterfield
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CUPRO-NICKEL

THIS Is a PHOTOMICROGRAPH (x 56) of a
section of a casting in a special purpose Cu-Ni Alloy.

Our works have produced INGOTS, BILLETS, SHOT, PLATES
STICKS, in standard and special mixtures for many years, and are
still supplying old and new specifications in:—

GUNMETAL PHOS-BRONZE LEAD-BRONZE
ALI-BRONZE MANGANESE-BRONZE BRASS
NICKEL-SILVER LIGHT ALLOYS ETC

Technical Queries Invited.

Tyseley Metal W orks Ltd.

Balfour House, Works

Finsbury Pavement Tyseley

LONDON, E.C.2 BIRMINGHAM, 11

MONarch 7941/2 Victoria 0584/5/6
it i [ T I N N L A

THE BRITISH SHOTBLAST
& ENGINEERING CO. LTD.

STRETFORD, LANCS. ENG.

THE VERY LATEST IN SHOTBLAST
EQUIPMENT INCORPORATING NEW
WET TYPE DUST ARRESTERS

GUARANTEED RECONDITIONED PLANTS OF
ALL TYPES IN STOCK

SARGINSON

Core Box Vents

FOR ALL CORE BOXES USED
ON CORE BLOWING MACHINES MOULDING MACHINES

All sizes in stock and FLEXIBLE JOINTS

Send as yoar snqgalriss

SARGINSON BROS. LTD. HENRY BEAKBANE

TORRINGTON AVE. COVENTRY TEL. 66291 LIMITED
The TANNERY,

STOURPORT-ON-SEVERN

o o LEATHERS

In all shapes and sizes,
and for all types of
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U/ITH today’s emphasis on increased pro-

duction of better quality castings, the
addition of alittle ALBOND has become an
essential part of sand practice in most up-

: to-date foundries. One to two per cent,
The economical rejuvenates NATURAL SAND, and im-
bonding clay proves flowability, “green” strength and
cleaner stripping. The addition of up to

for ferrous & »°"" six per cent, to SYNTHETIC SANDS
ensures good spreading power and prevents

ferroui founds friability. CORE SANDS to which about

one per cent, of ALBOND has been added
ensure cores of greater “ hot strength”
and resistance to metal penetration.

Fully illustrated literature and Price List

K will be sent on request.

ALBION PULVERISING COMPANY LIMITED

134 EDMUND STREET, BIRMINGHAM 3 Telephone: CENtral 1574
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All over the World

THE SHOCKLESS JOLT
AND TURNOVER MOULDING MACHINES

Air operated lifting capacity up to 33,000 Ibs.
With mechanical ejecting device.
Are recognised as efficient.

Also to meet all complicated
requirements.

With or without electrically
driven moulding box
carriage, roller—

or balancing device.

WE SUPPLY:

Cupolas forehearths charging installations pig iron breakers,
moulding sand preparing machines moulding sand and foundry refuse
reclaiming plants, conveying units and roller paths, continuous mould
casting conveyors, vibratory knock-out grates, moulding machines
(flaskless), jolt, squeeze and turnover moulding-machines, core sand
mixing and preparing installations, core moulding machines, core
blowing machines, tumbling barrels, centrifugal sand biast machines
(air-less), sand blast apparatus, cleaning chambers, hydraulic fettling
installations, git cutters, compressors and accessories, dust removal
plants, and so on.

Please write for leaflets, quotations and technical advice, free of charge.

Representative for England:

BADISCHE MASCHINENFABRIK A.-G. L
J& ioolcfiu & rip Ernest Fairbairn, Ltd., 9 Drapers

KARLS RUHE>DURLACH Gardens, Throgmorton Avenue,
London, E.C.2.
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HO. ..
prepay
B A

— * rnr e 0o n « 1

alfli RON CASTINGS

a SPECIAL IRON CASTINGS
§1i-FEEtI'|'_MQLfOrSTEELCh plUhbago

HIGH caksoh AND

UM,N,U

— rls O H S LTD

JA M E S , DU p~ oh

PHCENI* and 57
Telephone*. Pt"
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Sand indinj dteains are

FERGUSON?’S

Solid Phenol 300 mesh Z443

Solid

Liquid
Liquid
Liquid
All in

~Namles

LEA

Cresol 300 mesh Z450

Urea Resin Y37
Phenol Resin Z447
Cresol Resin Z470

Large scale production
'tikrjudon

PARK WORKS . PRINCE GEORGE'S ROAD
MERTON ABBEY + SW.19

Tel.: MITCHAM 2283 (6 lines)
‘Grams: NESTOKIU8, SOTJPHONE,LONDON

P ATTERN
LETTERS

AND
F I G UR E S

WHITE METAL <« BRASS
ALUMINIUM

A MILLION LETTERS
IN STOCK I

J.W. &C. J

PHILLIPS LTD

POMEROY ST., NEW CROSS
LONDON, S.E.14

ESTABLISHED 1882
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FOR THE MODERN
FOUNDRY

N.R.S. Stress Relieving Furnaces.
N.R.S. Solution Heat Treatment
Furnaces for Light Alloys.
N.R.S. Core and Mould Drying
Stoves.

Batch type and continuous.

Also Superior Types of.—
Annealing Furnaces
for Grey and Malleable Iron
and Steel Castings.
Recuperative Vitreous Enamelling
Furnaces and
Ovens for Shell Moulding.
Stoves for Plaster Moulds.

Rotary Sand Dryers
Portable Mould Dryers
Skin Drying Plants
Gas Fired Ladle Dryers
“Vortex” Gas Burners

MODERN FURNACES & STOVES

LIMITED
Booth Street * Handsworth
Birmingham 21

"Phone : ‘Grams
SMEthwick 1591 & 1592 Mofnstolim, Birmingham

FOUNDRY TRADE

JOURNAL 63

C J 11U GUNMETAL
AND PHOSPHOR BRONZE

JHKCSWrt

9692

tism

R.IStOt
S719®

SMELTING GO LTD
LONDON
TANDEM WORKS = MERTON ABBEY -
MANCHESTER
HARGREAVES STREET - RED BANK - MANCHESTER 4
BRISTOL
104 BELLE VUE ROAD EASTON
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L. A WITHAM & CO.

“ LAWCO” FOUNDRY SUPPLIES
51, VINE STREET, PARTICK, GLASGOW, W .I.
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VITREOUS ENAMELS

FOR SHEET AND CAST IRON, GOLD, SILVER,AND
GILDING A METAL.

Telephone: West 2477 COBALT.
COPPER. SILICA.

SOLE Scottish Agents for IRON. FELSPAR.
IVlolineux Foundry Equipment Ltd. MANGANESE FLUORSPAR.
MOULDING MACHINES SAND MIXERS NICKEL. LIMES PAR.
D/E. GRINDERS, IlIn. to 2-Iin.

PORTABLE MOULD DRYERS &SAND RIDDLERS TIN OXIDE. BARYTES.
Hand Core Making Machines and Blowers CADMIUM. BENTONITE.

Blow Guns and Mould Sprayers
CUPOLAS and SHOT-BLAST EQUIPMENT, etc.
K & L MOTORISED FETTLING BENCHES

HEAWY DUTY

SWING FRAME GRINDER CORE DRYING

DESIQNED FOR MODERN HIGH B8PEED RESINOID WHEELS

Powerful Performance for Reduction In Fettling Costs

AMPLE POWER
LOW PRICE

L. J. H* BALLINGER LTD*

PREPARED COLOURED OXIDES FOR
SHEET AND CAST IRON

meM vic
CUPOLA BLAST METERS

INDICATORS < RECORDERS « CONTROLS
CHARGE AND LADLE COUNTERS

Designed by Foundry Specialists and tested In our own foundry. The range
Is comprehensive— from a simple manometer to an electronically operated
Control Panel. Installation and servicing. Free technical advice withoot
obligation.

INSTRUMENT CO. LTD, ETTINGSHALL, WOLYERHAMFTOR

ASBESTOS

PLATES
&
MOULDING BOARDS

LOW PRICED
* NON-BRITTLE
* LIGHT TO HANDLE

CENTRAL MANUFACTURING &

R DEEPER AND FASTER CUTS TRADING CO. (DUDLEY) LTD.
R GRINDS AT ANY POSITION
R EARLY DELIVERY OLD HILL, STAFFS.

Write for List Il

Phone: CRADLEY HEATH 69434 (6 lines)

Station Road, Woodchester, Gloucestershire. Phone: Ambcrley 3231
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In these days of ever increasing costs, economical

repairs
you are

become a necessity, and, in view of this, when
in need of ANY repairs to your CUPOLA,

why not contact us, the ACTUAL MAKERS.

As an example, we can install a new Windbelt
Section without disturbance of the Brickwork
or the Steel Shell, having an Erection and a

Brick

laying staff always available, and -ready to

service Cupolas anywhere in the Country.

Note

H.
MA

our address for your future reference:—

BECK & SON LTD.

RLEY STREET IRONWORKS
KEIGHLEY

Tel. No. 4132 Tel. address ARON

MANUFACTURERS OF
ARON FOUNDRY EQUIPMENT
ILLUSTRATED BROCHURES ON REQUEST

Atomic Energy in Industry

Radioactive isotopes provide the simplest and most effective form

of non-destructive examination of welding, castings an

d assembled

products. Gamma-Rays equipment provides the safest and most
efficient means of carrying out these examinations, and this is

proved by the fact that this equipment is used by mos
leading industrialists in this country, as well as being
manufactured, under licence, in the United States of
America. When Gamma-Rays equipment is installed,
full instruction as well as practical examinations are
given to the staff, and our service department is
available to give additional help at all times. Free
demonstration will gladly be given in your works at
your request. Complete Gamma-Rays installations
with Isotope and Dark-room equipment from

£250 inclusive

ode] ASS 49

250 Miflicunes Cobalt
or 70 Curies Iridium
Portable enough to be
carried up a ladder

t of the

Model ASS

3 Curies Cobalt
Designed for speedy
results. Geared hand
»heels for operation
and fitted Yale locks.

Model ASS

500 Millicunes
Cobalt or 500
Cunes Iridium
Fitted Yale locks
to present un-
authorised use.

IXPORT INQUIUtfS TO
M. FALK C CO. LTD.
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N ORWES®G

ALL-MINE ELECTRIC

PIC

CONTAINING

Apply to:

DUNFORD & ELLIOTT (SHEFFIELD) LIMITED
Telephone: SHEFFIELD 41121 (S lines)

| A N

SEPTEMBER 10, 1953
Low Phosphorui and
Sulphur content!
used for
High duty Castings,
Cylinders,

Rings,

etc., and in
Open-Hearth and

Electric Steel Making

« Altercliffe Whirf Works, Sheffleld, 9
- Teletrams: BLOOMS, SHEFFIELD 9

MOULDS DRIED IN MINUTES
.. . INSTEAD OF HOURS

with “ NEWSTAD”

SKIN DRYING PLANTS
FIREP ON OIL OR GAS

CONSISTENTLY GOOD RESULTS
WITH BIG SAVING OF LABOUR
MANY PLANTS IN OPERATION
MULTIFARIOUS APPLICATIONS

SOLE SUPPLIERS :

MODERN FURNACES & STOVES LTD.

BOOTH ST., HANDSWORTH, BIRMINGHAM,21
PHONE: SMETHWICK 1591-2
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CASTINGS  “STAR FOUNDRY”
FOR ENGINEERS Wllla_ilrtrEnl\ilnb-IgZaLmL,SSt{'eAeé'FSA €
MOTOR TRADES Telephone :
351/2 WILLENHALL
&ec. . Telegrams:
Castings Sand-Blasted \flefFE,zali't‘PRY
*\nc*
WILLIAM HARPER, R
STPII® BI9th
SON & Co. (WILLENHALL) Ltd. -

Malleable and Soft Grey Ironfounders

THOS. GADD,

roM\1l?M kd ad

ROWLEY REGIS, near BIRMINGHAM

RIVETS of all kinds In Iron and Steel

Telegrams: **Thos.
Telephone: Blackheath 1020.

Qadd, Rowley Regis.M

V201V - fecndrv =

Telephone: BLAckfriars 9510

Established 1830

Look into this matter and place an order with

HARGRAVES

The Foundry Supplies Depot jor—
COAL DUST CORE GUM

BROS.

PLUMBAGO

TERRA FLAKE CHARCOAL Lump & Graded

PARTING POWDER
BLACKINGS Charcoal/Minerals

We Stock ulo—
SPADES BELLOWS
SPRIGS CHAPLETS

PIPE NAILS RIDDLES, &c.

SIEVES
STUDS

Our

Goods are First Quality—Our Delivery
Speedy—Test these Claims— It will repay you.

BRUSHES
CORE OIL

(Vv

HARGRAVES BROS.

“THE FOUNDRY SUPPLIES DEPOT”

QUAY STREET, MANCHESTER, 3

G.

CRAFTSMEN

No. 742: Stout Chrome Leather

Armoured Double-palm Gaunt-

let Glove. This Gauntlet has

many uses, including heavy

fouridry work, and handling

pig and scrap iron, etc.

With over 400 different styles of “ Furno”
gloves in regular production, plus constant
research on new patterns for every industrial
purpose, Waddington’s offer an unrivalled
service. We control every process, from the
raw hide to the finished gloves, ensuring 100%
efficiency and the utmost economy. Ask for
guotation before placing your next order.

ru C ¢ tin g tiy tis

INDUSTRIAL GLOVES
WADDINGTON & SON LTD., NEWLAND, HULL
IN LEATHER FOR OVER A CENTURY
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MINING & CHEMICAL PRODUCTS LTD.

MANFIELD HOUSE, 376, STRAND, LONDON, W.C.2

WORKS : ALPERTON, WEMBLEY, MIDDX. TELEPHONE : TEMPLE BAR 6511/3
TELEPHONE : WEMBLEY 3504/6 TELEGRAMS : “ MINCHEPRO, LONDON ”

weme CHILL CONTROL e

995% TELLURIU M IN POWDSELIC'II'(ASBLETS

USED AS LADLE ADDITION <« COREWASH -+ IMPREGNATOR
WITHOUT METAL DENSENERS

lllustrated Booklet “ TELLURIUM IN CHILL CONTROL” Free on Request

PEBBLE MILLS AND
PORCELAIN POT MILLS

Direct driven pebbl« min»typ« 1. arranjtd ror o for
with tut and loot« pulley«. Mad# In a pboratory work. Made up in_various
ranje of ill«. : unlu containing from on« » nine pot».

STEELE&COWLISHAW LTD., ENGINEERS (Dept. 18) Head Office* Works: COOPER STREET, HAN LEY. STOKE-ON-TRENT

TeL Stoke-on-Trent 2109. London Office: 329, High Holborn, W.C./. Telephone: Hotborn 6023

Uniform
Workshop Heat

Bigwood Slow  Combustion
Stoves provide warm comfort-
able conditions in all parts of
the shop. Built up in sections,
Bigwood Stoves are quickly
erected or dismantled and can
be easily moved from place to
place if required. Any cheap
fuel may be burned, and upkeep
costs are nil.
Write now for details.

bi GWDBD

SLOW COMBUSTION
STOVES

J. BIGWOOD & SON. LIMITED
WOLVERHAMPTON
"Phone 24771

ST 35
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IGH ALUMINA
SCHAMOTTE CLAY

Accidental combustion of a coal seam frOm Unlque

under the clay deposit has produced

natural calcination. SOUTH AFR I CAN
Calcined in the natural form i DEPOSIT

50% A 1203+ Ti 02 0-74 Fe203Completely white burning

Ideal for the manufacture of bricks for Cement Rotary Kilns, regenera- use fuelslip Fuel ON
, . . i : Additiye for all f il
tors for glass tanks, cupolas, furnaces for /C>opper, JLeat, Zinc. ms.'ké“ﬁm"{r?p&‘é‘a%%ﬁ'}
Crucibles for Brass and Iron Industry, also ideal for foundr}/ msﬁonardrririq}m
. m consumption. Tn 45 gallon
moulds. Further particulars and full details from: barrels: 12/6 per gallon net.
SLIP TRADING and SHIPPING 34 great st. Helens, London, e.c.3
(a company of the Slip Group) Telephone:Avenue6008&1379
i r

Our NEWEST NOZZLE

[s for Direct Connection to the Rubber Hose.

TUNGSTEN CARBIDE LINED-
Like all the other *Angloy ' Nozzles

ASK FOR TYPE “H” E. AUSTIN & SONS (LONDON) LTD

HACKNEY WICK. LONDON, E.9 TEL : AMHERST 2211
ANGLARDIA LTD., Adelphi Ironworks, SALFORD, 3.
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STEEL WORKS REFRACTORIES

From our range of products we can supply
dependable refractories for most applications
in a Steel Works. Careful manufacture, use of
selected raw materials, adequate heat treatment
in the kilns, complete technical control at all
stages ensure consistent uniformity of quality
and of ultimate service.

FIREBRICKS HIGH ALUMINA BRICKS
SILICA BRICKS REFRACTORY
BASIC BRICKS CEMENTS & PLASTICS

Teeming a 100-zo/j Ladle in a Scottish Steel Works

JOHN G STEIN & C? LID Bonnybridge, Scotland

TEL : BANKNOCK 255 (3 LINES)

SUPPLIED WITH ANY DESIRED PERCENTAGE OR
c-OMBINATION OF ALLOYING AND OTHER ELEMENTS

fo t 0 £ # £ A (M ay C rfSr/ W G f/

WARNER | CO.LTD. MIDDLESBROUGH

Published by the Proprietors, industrial Nkavspapers, Limited, 49, Wellington Street, Strand, London, w.c.2, and Printed in
Great Britain by Harrison & sons, Limited, Printers to the late ing George vi, London, Hayes (Middx) and
High Wycombe.
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TELEPHONE : 2631 1 (22 Lines’) . TELEGR AMS: ‘FORWARD. SHEFFIELD"
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