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MORE OUTPUT WITH

Itis probably only the foundry workers themselves
who can describe the perfect balance and control so
characteristic of CP Chipping Hammers, but it is the
whole foundry which benefits from the extra output
and better workmanship that CP tools help them to
achieve. And the same applies to CP Grinders,
particularly Hicycle Electric Grinders which so many
up-to-date foundries are installing as a means to
lower costs and higher production.

FOR THE RIGHT APPROACH . ..
THE RIGHT EQUIPMENT

TOOLS IIM THE FOUNDRY

caL IN Consolidated

CONSOLIDATED PNEUMATIC TOOL co.

LTD

. LONDON & FRASERBURGH

Reg. Offices: 232 Dawes Road, London, S.W .6 * Offices at 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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BIRLEC LECTROMELT furnaces are regularly used for

the reclamation of cast-iron borings. Swarf is loaded into the
furnace which produces metal, of controllable composition, ready
for casting, and without the necessity of pigging.

Further details on this important, and highly economical,

electric furnace process are available from Birlec Limited.
Photographs by kind permission of

Messrs. Howard & Bullough Limited, Accrington.

Sales and service offices in LONDON, SHEFFIELD and GLASGOW
sm/B.1037”3 h



Sand [Mixers have motor driven
gears running in oil, replaceable

blades, capacity 60 Ibs. every
5 minutes. Floor space 4ft. x
3ft.

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.
types have drop bottom.

All

Discharge is through a hinged gate, and the machine completely clears itself in about 30 seconds.

FOUNDRY TRADE JOURNAL
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MING ViWes

Hand Rammed Moulding Machines
to turn-over and down-draw. Boxes
up to 30in.x18in. (standard 15in. x
15in.) can be handled.

-&C9IA--

KELVINVALE MILLS
MARYHILL GLASGOW

AND AT
FALKIRK

C.L.V. Type Sand Mixer.
Cast iron body
is designed to handle about I cwt. sand.

Electric Sand Riddle with auto-
matic discharge. It is a very
great labour saver. A 24in.
round riddle can be supplied if
preferred. Suitable for use with
or without tripod.

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

the machine to completion of discharge of the green sand requires about 4* minutes.

From starting
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SandIBinderMixing
without crushing

ACCURATE CORE EXTRUSION WITH

ANY GRADE SANDS

The Fordath ‘New Type’Mixer, in seven sizes with
capacities from 20 Ibs. to 1ton, mixes foundry silica
sands with core bonding compounds without crush-
ing. It mixes and discharges in 2 to 3 minutes a well
aerated homogeneous mix. Stiff compounds as low
as 1% can be completely dispersed through the sand.
Fordath Mixing Machines are hard at work, day
after day, in foundries everywhere. It is therefore a
simple matter to arrange to see one in operation.

The FORDATH MULTIPLUNGER CORE MACHINE ad-
mirably exemplifies the success of equipment designed
by foundrymen for foundrymen.

FOUNDRY TRADE JOURNAL 5

TWO FOUNDRY MACH
EXCEPTIONAL M

£y OF

FORDATH ‘NEW TYPE'MIXING MACHINES use the well
known Fordath principle of rubbing andfolding without
crushing in each of the seven models in the range.

The Fordath Multiplunger Core Machine takes the
extrusion of accurate cores a substantial step for-
ward. The positive thrust of the core-mix through
the multiple die by plunger action produces dimen-
sionally accurate cores when sands of poor quality
have to be utilised; even facing sand or plain red
moulding sand can be extruded satisfactorily. The
appeal of this machine to costing-conscious foundry-
men was immediate from the day ofits introduction,
and there have been many repeat orders.

Arrange to see these machines at work
Full detailsfrom :
THE FORDATH ENGINEERING CO. LTD.
HAMBLET WORKS, WEST BROMWICH, STAFFS.

phone: West Bromwich 0549, 0540,1692
grams: Metallical, West Bromwich
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BRIQUETTED ALLOYS

PROVIDE CUPOLA ECONOMY

e Uniform in size
SILICON

* Regular and consistent recovery ic~
obtained

¢ No mechanical loss of alloy
¢ Weighing is avoided
* Greater convenience in use
e + « Allow the use of a higher proportion

of scrap in the charge

Silicon Silicon  Zirconium

Type Manganese (siandard) (Special) (+ Silicon) Chrome
Weight of
Briguette (Ibs).. 3 1 9 2\ 5 33 fF O 2%
Weight of Con-
tined Alloy (bsy 2 1 2 1 % 2 1 2 1 1

GRADED ALLOYS Fror
LADLE ADDITION

GREATLY IMPROVE GRAIN STRUCTURES
IN THEIR 75/80% FERROSILICON

To reduce chill and improve machinability.

VARIOUS FORMS 6% ZIRCONIUM FERROSILICON

To improve machinability and increase strength.

AND SM z ALLOY

To improve strength and balance section thickness variations.

DISTRIBUTIONS 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% Ferrosilicon i x -ft:i x £: 100, 120 & 200 Meshes.
6% Zirconium Ferrosilicon 1 X j : J X 4V.

SMZ Alloy i x 32 Mesh.
Foundry Grade Ferrochromc (65% Cr. - 6/8% Si) 20 Mesh.

BRITISH ELECTRO METALLURGICAL COMPANY LTD.

WINCOBANK - SHEFFIELD m ENGLAND

Telephone: ROTHERHAM 4257 (2 Lines | . Telegrem»: "BEMCO" SHEFFIELD
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PNEULEC facing
sand plant unit

The lllustration shows our facing sand plant unit which Includes
shovel fed rotary screen, collecting belt conveyor, magnetic
pulley, loader and 6ft. OIn. diameter mill with disintegrator. The
recommended batch capacity of the plant for facing Is 6 cwts. and
the normal batch cycle 6 minutes. This Is a standard layout and
there are many successful Installations operating In all parts of the

world. Further Information will be gladly supplied on request.

Built in England by

PKEHLEC LIMITE». SMETHWICK,

Nr.

BIRMINGHAM
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MOBEBNlSE your core shop .

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

WITHSTEEL BAND CONVEYOBS

WATER

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.

SANDYIK STEEL BAND CONVEYORS LTD

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

Telephone: SELIy Oak 1113-4-5 Telegrams: Simplicity, Birmingham



JULY 16, 1953

IS YOUR NAME
AMONG THIS LIST
OF COLT USERS?

Bakelite Limited

B.S.A. Co. Ltd.

B.S.A. Tools Ltd.

Boulton Of Paul Ltd.

Courtaulds Ltd.

J. P. Hall Of Sons Ltd.

The Perry Chain Co. Ltd.

Pianoforte Supplies Ltd.

Crosse Of Blackwell Ltd.

Imperial Chemical Industries Ltd.

Marley Tile Co. Ltd.

Llanelly Steel Co. (1907) Ltd.

Gloster Aircraft Co. Ltd.

Horrocks Of Sons
Newport) Ltd.

General Paper Of Box Manufacturing
Co. Ltd.

British Nylon Spinners Ltd.

Steel Company of Wales Ltd.
British Aluminium Co. Ltd.

Cronite Foundry Ltd.

(Merthyr Of

FOUNDRY TRADE

JOURNAL 9

IAUSTIN KOPKINSON & GO. LTD. (

Guest, Keen Of Nettlefolds (South
Wales) Ltd.

Lever Brothers Of Unilever Ltd.

Pinchin Johnson Of Associates Ltd.

Union Cold Storage Co. Ltd.

P. B. Cow Or Co. Ltd.

Guildford Sanitary Laundry Of Dry
Cleaning Works

Hockley's Dyers and Cleaners

“ Westcot " Overall Manufacturing
Co. Ltd.

Avery Hardoll Ltd.

Butlers Stores Ltd.

Chandler's Ford Laundry Ltd.

The Royal Felixstowe Laundry Ltd.
Cambridge Instrument Co. Ltd.
Manganese Bronze Of Brass Co. Ltd.
Ransomes Of Rapier Ltd.

Brown Knight Of Truscort Ltd.
Barking Brassware Co. Ltd.

Christy Of Norris

Edgar Allen Of Co. Ltd.

Arthur Balfour Of Co. Ltd.

John Bedford Of Sons Ltd.

British Sugar Corporation Ltd.
Ericsson Telephones Ltd.

Thos. Firth Of John Brown Ltd.
Samuel Fox Of Co. Ltd.

Arthur Lee Of Sotts Ltd.

Leys Malleable Castings Co. Ltd.
Steel Peech Of Tozer Ltd.
Brﬁfglehurst-whislon Amalgamated

Cromer Ringmill (1919) Ltd.

De Havillatid Propellers Ltd.

Ferodo Ltd.

Fibreglass Ltd.

Heasandford Manufacturing Co. Ltd.
Lancashire Dynamo Of Crypto Ltd.

A FRESH LIST APPEARS
IN EACH ISSUE

one of over 5,000 major
iIndustrial organisations
with natural ventilation

planned by

Heat and fumes in the Foundry, Fettling
Shop and Core Stove Department at Messrs.
Austin Hopkinson & Co. Ltd. resulted in
unsatisfactory conditions and COLTS were
asked to advise.

A detailed survey by technical staff proved
that an efficient and very economical solution
to the problem would be provided by the
installation of COLT SRC type Controllable
High Duty Roof Extractor Ventilators and
COLT Clear Opening Ventilators.

COLT «

The installation was completed within one
month from the receipt of the enquiry to the
client’s complete satisfaction and this at low
initial cost, without maintenance, repairs or
running expense.

COLTS wide experience in the ventilation of
all types of buildings throughout industry is
atyour disposal. Why not take advantage ofit?

FREE MANUAL, with full specifications of
the wide range of Colt Ventilators available on
requestfrom Dept. G16/300.

specialists in planned natural

VENTILATION

COLT VENTILATION LTD -SURBITON- SURREY- TELEPHONE: ELMbridge 6511-5

Also at Birmingham, Bradford, Bristol, Bridgend (Glam.), Dublin, Edinburgh, Liverpool, Manchester,
Neucastle-on-Tyne, Sheffield and Warwick.
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Staffordshire Ancestry

Since tjoo almost every major improvement in the technique of ironfounding has originated in Staffordshire.

No. 6. SHELTON AND ETRURIA, HANLEY, NORTH STAFFS

Samuel Griffiths, in his “ Guide to the Iron Trade,” writes of the Etruria Works:
“The Great Shelton-Bar and Iron Company is situated at Hanley and is the property
of the Right Honourable the Earl Granville. The works were laid down in 1857 under
the direction of first class engineers and erected with assiduous care, quite regardless
of expense . . .

... This firm has succeeded in making a quality of malleable iron, not in the least
red short, a beautiful light colour in the fracture, with a rich fibre, and which will stand
a tensile strain in a much higher degree than that of many other Staffordshire houses.”

Pi'tond nftrtnce is r,predm J For the past 136 years Pig Iron has been manufactured at
by courtesy of the publishers «/ Bradley & Foster’s Darlaston Ironworks. Today, Bradley
Samuel Griffiths’ " Guide to the . .

ro,, & Foster’s spectrographic control of raw material and

iron {fadé of &reat Britain~ L. N ) A

to ahem grateful aihiouUig finished product enables them to supply pig iron of consistent
mint jt meck uniformity to the most exacting specification.

FOR QUALITY CONTROLLED Bradley&Foster

REFINED PIG IRON LIMITED

L.GiB.



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: Iddesleigh House, Caxton Street, S.W .I, Telephone: Abbey 3018 Cot «it
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A Riley Stoker firing »3)
a Foundry Core Oven.

RELIABILITY...

UNDER ARDUOUS CONDITIONS

RILEY STOKERS for foundry core
ovens; billet and ingot reheating; plate
heating, annealing, sheet mill and forging
furnaces.

TheRiley Stoker isan underfeed machine,
giving a regular and automatic supply of
coat and air to the centre of the combus-

tion zone.

The drying of moulds and cores, requiring
controlled temperature and even heat
distribution, is a task well suited to Riley
Automatic Stokers. Both open type ovens, and
continuous stoves for small cores, can be fired
efficiently and with smokeless combustion.
Riley Stokers are in extensive use for every type
of furnace and boiler, and their reliability
under arduous conditions has long been
recognised. Write for descriptive booklets.

RILEY STOKER CO. LTD

Member of the International Combustion Organisation * NINETEEN WOBURN PLACE < LONDON -« WC1
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SAND DRYER...

This stationary type of dryer is designed to
answer the demand of the smaller foundries
for a compact self-contained dryer occupying
a minimum of space and having an output
capacity in line with their comparatively low
requirements.

The model illustrated has an output of 3 to
5 cwts. of dried sand per hour. A senior
model is available to meet slightly larger

demands.

THE

(onsiruchonal
ENGINEERING C2 LIP

TITAN WORKS, CHARLES HENRY STREET, BIRMINGHAM, IX
Telephone : MID 4753
London Office : 47, Whitehall, S.W .I. Telephone: Whitehall, 7740.
Other products include AIRLESS SHOT BLAST PLANT, CENTRIFUGAL CASTING MACHINES, CORE

BLOWING MACHINES, SAND MIXERS, CUPOLAS, DRYING OVENS, MECHANICAL CHARGERS, SPARK
ARRESTERS, LADLES, RUMBLERS.
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‘melt« r uwW

tilter

CRUICIBLE MELTING... the MORGAN way

For the production of high quality metal with a
minimum of metal loss, crucible melting is without
doubt the best.

To obtain full benefit from this method of melting
use a Morgan furnace—specially designed with
maximum crucible life and efficiency as a prime
consideration. The Hydraulic Tilting Furnace

Minimum oxidation

and volatilisation

cannot cause porosity

in casting is one of the most versatile of the Morgan range

—a general purpose unit, the fixed pouring point
maximum enables billet, strip, repetition mould, or ladle to
flexibility be poured direct, with consequent reduction in

handling costs.

. Sendfor Catalogue M ;1 for full details.
no contamination

OMPANy
accurate control

of temperature

BATTERSEA CHURCH RD.,, LONDON, S.W.II

Telephone : Telegrams :
BATtersea 8822 Crucible, Souphone, London

P. 1l
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FOLLOW

good practice

... T 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.

BTR HIGHTEST

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

NORTHERN SALES: BROUCH70N BRIDGE BLACKFRIARS ROAD. MANCHESTER 3 SCOTTISH SALES: 26 KINGSTON STREET. GLASGOW. C.S
G.B.103
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SYNPHORM RESIN POWDERS
for the

SHELL MOULDING PROCESS

Have excellent Flow and Hardening properties
Give great dry strength and smooth surface
to the shell

also

SYNPHORM LIQUID RESINS
HAVE BEEN SPECIALLY DEVELOPED
FOR SAND CORES

PLEASE SEND FOR SAMPLES AND DETAILS TO :

BLACKBURN & OLIVER LTD
MANUFACTURERS OF SYNTHETIC RESINS
LAMBERHEAD INDUSTRIAL ESTATE
W1l1GAN

Telephone : WIGAN 82252 Grams : SYNPHORM, WIGAN
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At every stage . ..

In the field of compressed air engineering, quite another picture
is presented by the phrase *“ at every stage ”, for here the
problem is one of filtration . .. of preventing unnecessary
breakdown and depreciation. Consider what happens in an un-
filtered set-up. Atmospheric impurities enter by the compressor
intake—water may collect or oil vapour be picked up in the
compressor . . . scale and rust will form in the delivery pipes
—and unless there is filtration at every stage, all these will
enter the compressed-air-using tool causing rapid wear, early
breakdown and loss of efficiency.

VOKES filters, with their 99.9 per cent, efficiency rating give com-
plete protection against all these dangers and, by the simple renewal
of filter elements when necessary, this protection is maintained
year-in-year-out. Full details will gladly be supplied on request.

Y O K E S A typical VOKES com-
pressed - air pipelinefilter.

lum eeAJ crj jpJjA atum

VOKES LTD. Head Offic.: GUILDFORD, SURREY« London Office: 40 Broadway, Westminster, S.W.I

Vokes (Canada) Ltd., Toronto. Represented throughout the world. Yokes Australia Pty., Ltd., Sydney.
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EQUIPMENT

PRODUCED FOR THE TRADE BY
SPECIALIST FOUNDRY ENGINEERS

To

QUIPMENT EN ERS
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GWB-TAGLIAFERRX

Three standard types ofDirect Arc Fur-
naces are available. Design differences
of the three standard types—Fixed

Roof type, Bridge type, and Lift-
and-Swing type—relate chiefly to

the method ofcharging, the Fixed
Rooftype being charged through

the rear door, whilst the other two,

are designed for top charging. An important
feature ofall G.W.B.-TAGLIAFERRI
Direct Arc Furnaces is the

extremely quick and responsive
hydraulic-control method ofarc
regulation, which makes possible

an extremely high level of metal-
lurgical performance, with lowpower

and electrode consumption. Other
G.W.B.-TAGLIAFERRI furnaces include
Submerged Arc Furnaces for the
production of ferro-alloys, calcium
carbide, etc; and Closed-Top

Submerged Arc Furnaces for the
reduction of iron ore. May we dis-

cuss with you how the outstanding
performance of these furnaces can
mecetyourown particular

GWB-TAGIIIAFERRI
ARC MELTING FURNACES

G.W.B. ELECTRIC FURNACES LTD.
proprietors - Gibbons Bros. Ltd. and Wild-Barfield Electric Furnaces Ltd.
Dibdale Works, Dudley, Worcs. Phone : Dudley 4284
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MULTI-TABLE
WHEELABRATOR

REGD. TRADE MARK~ ~

LONDON OFFICE:

Brettenham House, Lancaster Place, Strand, W.C.2.

JULY 16, 1953

Telephone: Temple Bar 6470
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oum m m economiesarebeing obtained

BYUSERS OF

Jeurnal

A LARGE NUMBER OF
INSTALLATIONS ARE
NOW IN SUCCESSFUL
OPERATION IN
FOUNDRIES
THROUGHOUT GREAT
BRITAIN. MELTING
CAST-IRON BORINGS AT
THE RATE OF MANY
THOUSANDS OF TONS
PER ANNUM WITH e g
GREAT BENEFITS AND Wl 2R
FINANCIAL SAVINGS o BTV
TO THE USERS ... ONE w1
COMPANY ALONE IS e 2 z
SAVING UP TO £12,000

YEARLY.

u"VENT. t

¢fn*d, P*Qally f*d AppJreau j,

INSTALLATIONS ARE -
ALSO IN OPERATION o an s "IN A
IN EUROPE AND NORTH e
AMERICA.

EQUIPMENT IS BEING

SHIPPED ALL OVER THE

WORLD.

* WE SHALL BE GLAD TO FORWARD FULL PARTICULARS TO ALL
COMPANIES WHO HAVE QUANTITIES OF CAST IRON BORINGS
AVAILABLE AND ARE INTERESTED IN THE ECONOMIES EFFECTED
BY “ CROFTS PROCESS " FOR UTILISING THIS MATERIAL

BRADFORD «YORKS -ENGLAND

% rq ftA (ENG'NEERS) LTD. A Tel: 65251 (15 lines) Grams: “Crofters Bradford”
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Beetle
in use
No. 25
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What does the changeover to Beetle W20 mean in terms
of prime cost? In the experience of this foundry, the
introduction of W20 has effected a 28% reduction in the
cost of binding materials alone. That is but the beginning
of the economics of W20. Better ramming and stripping;
quicker stoving and easier knock-out properties of W20
cores make for economy in production all along the line.

Write for Technical Leaflet C.B.I

BEETLE RESIN W20 Core-Binder

BRITISH INDUSTRIAL PLASTICS LIMITED, 1 Argyll Street, London, W.I
Sole agents in Scotland and Northern Ireland:
FOUNDRY &ENGINEERING PRODUCTS CO.(GLASGOW)LTD., 1-8 FarmRd., Glasgow,S.1

‘BEETLE’ is a trade mark registered in Great Britain and in most countries o f the world
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NOTE THE POINTS :

. 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.

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

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

IMPROVEMENTS

now 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.

23
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[fosteto 1Setosi Hotter

Published by FOUNDRY SERVICES

LTD., Long Acre, Nechells, B'ham. 7.

SOUNDER CASTINGS WITH
SMALLER FEEDING HEADS

Heat producing materials for lining and hot-topping
feeding heads to give more efficient feeding in both
ferrous and non-ferrous casting are well-known, and
FEEDEX Exothermic Feeding Compound is in daily
use in large and small foundries throughout the
country. This mouldable compound is available in
various grades for use with light and heavy non-
ferrous metals and with iron and steel.

FEEDEX Sleeves now available

FEEDEX, first supplied in powder form only, can
now be obtained also as prefabricated sleeves. They
can be had in a range of sizes or made exactly as you
require them—in your own core boxes if desired.

KALMIN Insulating Plaster Sleeves

A more recent addition to our range of feeding
materials is KALMIN Insulating Plaster Sleeves
which, although not as efficient as FEEDEX is
recommended for use with certain non-ferrous alloy
castings, particularly in those cases where the feeder
head is favourably situated and is filled with really
hot metal. It has been proved that the efficiency of
such insulating sleeves Is considerably improved if
a hot-topping plug of FEEDEX is placed on the
metal surface as shown in Figure (b).

Comparative Efficiency

The illustrations show the approximate relative size
of head required with (a) unlined head, (6) head
lined with KALMIN Plaster (with FEEDEX hot-
topping plug), (c) head lined with FEEDEX (with
hot-top of FEEDEX), and illustrate clearly the
comparative efficiency of the three methods.

The temperature of metal in feeding heads surrounded
(@) with sand, (6) with a KALMIN insulating sleeve,
and (c) with a FEEDEX heat-producing sleeve, were
recorded, and the results are shown in the graph. It
shows clearly the superiority of FEEDEX over the
plaster material and the superiority of plaster over
the green sand.

Please send fu rther information
on () FEEDEX («KALMIN
Attach to your letterheading and post to: \

FOUNDRY SERVICES LTD.

Long Acre, Nechells, Birmingham, 7.
Tel: EAST 1911 (10 lines) Grams: KUPRIT, B'BHAM 7

1 N °2-.

<x

Above— FEEDEX heat pro-
ducing sleeves.

Above—Showing porous,
high permeability texture of
KALMIN sleeve.

Right—KALMIN Insulat-

ing plaster sleeve.

20
TIME IN MINUTES
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USERS OF
ALUMINIUM ALLOYS
12. Rubber Industry

Aluminium Alloys find most of tlicir
applications in those industries
which arc of vital importance to
both the national economy and
defence. The promotion of such
applications for Aluminium Casting
Alloys is one of the main objectives
of ALAR — a non-trading organi-
sation — whose free Advisory
Service is available to all users of
these alloys.

A Technical Association of Light Alloy Refiners

MEMBER COMPANIES:

The Wolverhampton Metal Co. Ltd. The Eyre Smelting Co. Ltd.
B.K.L. Alloys Ltd. International Alloys Ltd.
Enfield Rolling Mills (Aluminium) Ltd. T.J. Priestman Ltd.

ALAR, 3 Albemarle Street, LONDON, W .|

Tel. MAYfair 2901

25
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REPETITION RAMMP3

ukt/i t/uz

- SENIOR” AUTOMATIC SANDRAMMER

Part of a Large Semi-Mechanised Sandrammer Plant for the production of

H .I:I h textile machinery castings.

This view shows 5 Ramming Stations, each including a No. | “ Senior”
r Sandrammer and a pair of pneumatic Pattern Drawing Machines (I Rollover
and | Straight Draw).

The plant incorporates Complete Sard Storage, Conditioning and Distribution
Equipment.

L. e

TRADE MARK

FOUNDRY EQUIPMENT LTD

LEIGHTON BUZZARD BEDFORDSHIRE.

PHONE : LEIGHTON BUZZARD 220«-7. GRAMS: EQUIPMENT’ LEIGHTON BUZZARD
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THE MACHINE
WHICH HAS BEEN
POSITIVELY PROVED
IN THE PRODUCTION
OF LARGE AND

SMALL SHELLS

27

F.E. (SUTTER) S.P. 1,000 Automatic Shell Moulding Machine producing 30" x 20" Shells
for conveyor idler-roller castings (4" deep pattern—6 castings per complete shell
mould). This illustration shows the invested pattern plate rolling back to the curing
position.

Patents applied for in all Industrial Countries.

FOUNDRY EQUIPMENT LTD

LEIGHTON BUZZARD, BEDS, ENGLAND.

*PHONE: LEIGHTON BUZZARD 2206-7-8. '‘GRAMS: "EQUIPMENT" LEIGHTON BUZZARD.

S.P.5.
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PHONE
EDGBASTON

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, 16.

STERNOCORE

high etti°'ency

core oils.
;com pounds

“ give lower true cost; quicker

powdefS

drying, higher permeability, less
gas and obnoxious fumes.”
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Insulating

Sleeves

Intercommunicating cellular structure
ensuring high permeability.
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Open the door to new

PROVED EOONOMES

FOR
BRONZE & LIGHT'ALLOY

FOUNDRIES

* Reduce Feeding Heads
by 50 to 70°/o

* Increase Casting Yield
20 to 25°/

* Reduce Fettling Time

» Supplied ready for use in
a range of sizes.

¢ Highly permeable.
« No fumes or blowing troubles.

¢ Unique insulating properties.

Write for Information Leaflet 110.
Free samples and prices on request.

Also manufacturers of

HARMARK ALUMINIUM &
NON-FERROUS FLUXES

HARBOROUGH GONSTRUCTION QO LTD.

MARKET HARBOROUGH
LEICESTERSHIRE tel.: market harborough 2254-6

Sole Export Agents \—

FOUNDRY SUPPLIERS LTD., 25A COCKSPUR STREET, LONDON, S.W.I.  Tel.: TRAfaigar 1141-2
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Sole Licensees and
Manufacturers for
British Empire (ex-
cluding Canada) of
the Simpson Sand
Mixer.

Light weight, low inertia mullers with adjustable
spring pressure up to 4,000 lbs. each (in 3F) and
2,000 Ibs. (in 2F).

Large Batch Capacity

Very
wearplate quadrant . . .

large discharge door located within one
rapid discharge of batch.

Muller crib has removable section through which
all rotating machinery can be removed without
interfering with overhead hoppers, structures, etc.

Inside and outside plows adjustable vertically and
radially by positive screw device on upper end of
plow brackets . . . without entering mixer.

%
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Developments in sand research and in new
bonding materials have definitely indicated a
trend toward greater mulling pressures.
August’s have now the perfect answer to
this problem in the new 2F and 3F August-
Simpson Mix-Mullers, which makes possible
increased muller pressures with a minimum
of muller inertia. This has been accom-
plished by using comparatively light mullers
and employing a unique spring-loaded
muller arrangement which allows complete
adjustment for variable muller pressures.

Wearing edge of plows coated with special wear
resistant material. Plow contour designed for
maximum efficiency.

Mullers, centre shaft, and rocker arm bearings
are lubricated by centralized system accessible from
outside mixer.

Reducer mounted on mixer bedplate casting with
V-belt drive motor-to-reducer and coupling reducer-
to-vertical-shaft of mixer.

V-belt drive allows flexibility in mixer speed and
protection against extreme overloads and tramp
iron .. .smooth, quiet operation.

Safe, positive sand sampler.

[|\ Telephone : Hal jfax 6 1247/8/9 AUGUST’S LIMITED * HALIFAX, ENGLAND Telegrams: August, Halifax
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Foundry Educational Foundation

The Foundry Educational Foundation is a co-
ordinatory body created five years ago in America
with three main objectives in view. They are: to
foster and improve education in foundry science
and practice amongst colleges and universities; to
encourage and assist students in acquiring educa-
tion and training in foundrywork in all its diverse
branches and to develop adequate instruction
facilities to pursue these purposes. There are no
fewer than 27 universities and colleges represented
on its technical advisory committee, which is rein-
forced by 17 representatives of the employers’ asso-
ciations, technical institutes and the Press, together
with some persons drawn from the foundry in-
dustry. Recently, there has been issued, for the
benefit of academic teaching bodies, a complete
documentation of the Foundation’s activities.
Amongst them, in a loose-leaf container, is a series
of layouts of foundry departments already installed.

One very interesting activity is the awarding by
the Foundation of short-term scholarships to
students taking courses at the universities and
colleges in various types of subjects allied to the
foundry industry, so that interest may be aroused
and employment found within the foundry industry
to benefit of all parties. The funds available are
not to be used for the installation of foundry plant
in the colleges. Naturally, the documents provided
detail, both graphically and by letterpress, the
complicated activities of and the prospects within
the foundry industry. There are listed all the sub-
jects taught in the various schools; text-books are

recommended and amongst these is included one
written by an English author on non-ferrous work. It
is truthful to state no phase in the teaching of foun-
dry science has been omitted. Also, amongst the
six sections, there is a symposium on casting design
and a brochure “ Engineers in the Foundry ” (the
last portion of which lists over 200 concerns which
have employed students completing the course in
1952.

The work of the Foundation is of extreme
interest to all industrial countries, but applicability
in its entirety presents difficulties, when the general
educational set-up is studied. The general notion
of interesting engineering students and the like by
means of a short intensive training in foundry sub-
jects as a means of recruiting high-grade personnel
into our industry is one meriting the close attention
of all bodies whose activities embrace foundry re-
cruitment, especially of the technical grades. This
matter of arousing interest is shown by a chart,
where a course from the nursery stage right up to
graduation is detailed, starting with the casting of
toys as a juvenile distraction. It is interesting to
note that the Foundation was created by the
American Foundrymen’s Society and the em-
ployers' associations concerned with the manufac-
ture of grey iron; malleable; non-ferrous and steel
castings and the American Foundry Equipment
Manufacturers’ Association. What they have done
is to attack the foundry recruitment problem on a
continent-wide basis and, moreover, they have
done it with excellent results.
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Report on Scientific Policy

The sixth annual report of the Advisory Council on
Scientific Policy was published last Thursday. The
Council was set up in 1947 under the chairmanship
of Sir Henry Tizard to advise the Lord President of
the Council in the exercise of his responsibility for
the formulation and execution of Government scien-
tific policy. The present chairman is Professor A. R.
Todd, f.r.s., professor of organic chemistry in the
University of Cambridge. The Report is devoted to a
special study of the “ Exploitation of Science by In-
dustry,” undertaken at the request of Lord Woolton
when he was Lord President of the Council. It refers
to the need to increase the supply of scientists and en-
gineers for industry. In his speech of June 11 last
year Lord Woolton also announced the Government’s
intention to build up at least one institution of univer-
sity rank devoted predominantly to the teaching and
study of the various forms of technology. This was
followed on January 29, 1953, by a further announce-
ment of a proposed major expansion of the Imperial
College of Science and Technology and of the Govern-
ment’s intention to make resources available for
further developments in other parts of the country.
The Council’s report emphasizes the great need for a
significant increase in the volume of investment in
industry. It will be recalled that various measures
prcéposed in the recent Budget were directed to this
end.

Among the conclusions of the Report are that (1)
modern conditions call for an increasing use of tech-
nically-trained men on the Boards of management in
industry; (2) for our economic survival in an increas-
ingly competitive world, our industry must put more
emphasis on new methods and new processes which
depend on engineering and scientific skill; (3) it is an
essential condition of our survival that the number of
trained technologists emplo¥ed in industry be greatly
increased; (4) the volume of investments in our manu-
facturing industry is too low, particularly in the de-
velopment of products and processes. Its increase
would do more than any other single factor to assist
the better exploitation of science by industry. Among
the various possible ways of improving the situation
suggested by the Council are greater assistance by
research associations, particularly to smaller firms.
They hope that the appropriate authority will give
further and urgent consideration to the machinery
necessary for this extension.

Mr. E. G. Russell Roberts has been appointed a
director of J. & E. Hall, Limited, Dartford.
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Latest Foundry Statistics

According to the Bulletin of the British Iron and
Steel Federation for June, the numbers employed in
ironfounding during May again showed a reduction,
but not so marked as in the earlier part of the year.
The reduction was from 144,805 to 144,034 or 771,
(males 721). In steelfounding, too, there was a
reduction from 20,868 to 20,756 or 112, but unlike
ironfounding there was an increase compared with a
year ago of 448 instead of a decrease of 11,876.

The Council of Ironfoundry Association’s general
bulletin for July also deals with this subject and
states that, for the first quarter of this year, employ-
ment was 7.1 per cent, less than in May, 1952, which
was a peak month. Recession was most marked
in engineering and jobbing foundries, whilst auto-
mobile founders were adversely affected by the Austin
Motor Company strike. The average weekly output
of liquid steel for steel castings production during
May was 11,100 tons as compared with 10,600 in
April, 1953, and 11,300 tons in May, 1952.

According to the British Bureau of Non-Ferrous
Metal Statistics the May production of copper-base
castings was 43,112 tons. Figures detailing the gross
output for the first five months of the year and for
1952 show that there was a decline from 330,329 tons
to 240,999 tons.

Castings Reclamation.—A leaflet, taking the form of
a letter, has been received from Titecast, Limited, 39a,
High Street, Slough, and 123a, Gorton Road, Reddish,
Stockport, and makes the appalling claim that they
have salvaged 250,000 castings during one year. From
what we know of this essentially useful service, there
are some foundries which use the sealing process as an
insurance. Indeed, the circular refers to “ unmachined
castings treated as a precautionary measure.”  The
sealing process is now well known, but those who are
unfamiliar with it would do well to write for this
leaflet to Slough or Stockport.

Fifth International Engineering Congress. This is to
be held at Turin from October 9 to 15 and stress is
laid on the technological aspects of the programme
though the social 5|de is not unimportant. The theme
of the congress is “ Production and Assembly Methods
for Components in Mechanical Engineering.” There are
no fewer than eleven papers to be given on foundry
practice, from authors in seven countries. Details of
the congress may be obtained from the British
Erwrlwers Association, 32, Victoria Street, London,

An item incorporated in the newly-opened “Folk Museum” at Shibden Hall, Halifax, is a set of pack-horse

bells, fitted to aleather collar, illustrated above.
Robert Wells,

Wilts. These

The bells are inscribed with the initials “RW,"
a famous south- -country bell-maker (1764-99), who cast his bells in foundries at Aldbourne,
bells are of brass, and their melodious chime was broadcast on

signifying

“Children’s Hour"last year.

Very few of these pack-horse bells now remain.
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Operating Experiences with Hot-blast
Cupolas in Great Britain*

By F. C. Evans, F.I.M.

Many foundrymen in Great Britain are interested in hot-blast cupolas, but, so far, they do not seem
satisfied that they will obtain the results that are claimed or that they will be of advantage. In Europe,
apartfrom Great Britain, there has not only been great interest in hot-blast cupolas, but a very large number
of installations, probably nearly 100 by now. The United States is also showing interest in blast at higher
temperatures than hitherto—of up to 500 deg. C., after a later start than Europe, and altogether there has
been a fair quantity of information given in various technical journals, quoting practical experience with
hot-blast in the region of 500 deg. C. In Great Britain, however, there are only four hot-blast cupolas
working, with another in construction.f All of these are of recent installation and this article is in the
nature of a progress report to show what results have been obtained, so far, using British fuels and raw
materials and operating under British conditions. The information given will show that the results here
in Great Britain are very much the same as the results obtained elsewhere and that claims based on
Continental practice are applicable here.

Initially, the main claims for hot-blast at about
500 deg. C., made by Continental and American
operators, can be summarized in a concise and
practical form, as follow:—

(1) 25 to 30 per cent, decrease in coke con-
sumption.

(2) Greater carburization of steel scrap, which
enables steel scrap to replace pig-iron in the
charge.

(3) Lower silicon and manganese losses.
(4) Lower sulphur contents.

(5) Increased tapping temperatures.

(6) More-fluid iron.

(7) Increased output for a given cupola cross-
sectional area.

(8) Simplified cupola control.

As mentioned in the foreword, there are four
hot-blast cupolas operating in Great Britain, but
this Paper will only deal with three of these. The
fourth plant is probably of the least general in-
terest due to its specialized nature. This plant is
operating in a centrifugal-pipe foundry where the
coke consumption was already very low due to the
low-temperature iron required and where savings in
the cost of the charge were not of great importance
due to the necessity to use a very high proportion
of pig-iron. With this plant, therefore, hot-blast
could not expect to show very great advantages
and it is probably not a very suitable application.

The other three plants which are operating are
of widely varying application and are all of dif-
ferent design.  An examination of the results
obtained, therefore, covers a fairly wide field and
should indicate performances in further applica-
tions.

‘ Paper presented to the London branch of the Institute of
British Foundrymen, Mr. D. Graham Bisset presiding. The
Author is a director of Metallurgical Engineers, imited,
London.

+ As at February, 1953.

FIRST PLANT

The first plant to be put in operation in this
country, now over two years ago, was of a simple
type in so far as the air was heated separately and
not by recuperative means. The plant is installed
in a malleable foundry and produces about 70 tons
of iron per day. The general layout of the plant
is shown in Fig. 1, whereby it wiU be seen that the
air heater is connected to three cupolas, only one
of which can be run at one time. The cupolas are
of the normal type, connected to fixed receivers.

The air is heated in a gas-fired Schack tubular
recuperator, which can be controlled to give any
desired hot-blast temperature up to 500 deg. C. In
those portions which reach the higher temperatures,
the recuperator is constructed of special, steel, and
consists of tubes through which the air is passing,
while the heating gases, suitable baffled, pass over
the outer surfaces. The tubes are welded into both
upper and lower tube-plates and, while the lower
tube-plate is fixed, the upper tube-plate is free to
move with the expansion and contraction of the
tubes as they are heated or cooled. Waste-gas re-
circulation is employed to give maximum thermal
efficiency and the general compactness of the plant
is particularly suitable in foundry conditions. The
hot-blast line and wind belts are insulated, so as
to restrict the temperature drop to beween 15 and 20
deg, C. from the recuperator outlet to the cupola.

It is interesting to note, also, that the three
cupolas shown were originally cold-blast cupolas
and that the only alterations necessary when
installing hot blast were the insulation of the wind
belts, provision of special hot-blast valves and modi-
fication of the tuyeres and poke holes, so as to
allow for easy opening, when hot. The cupola
also had to be reduced in internal diameter to
32 in. to retain the desired output of 6.2 tons per
hour, while the tuyeres, six in number in a single
row, were increased to a total area of 120 in.,
giving a tuyere ratio to cupola cross-sectional area
of 1:6.7. As previously mentioned, this plant is
producing whiteheart malleable iron and the effect
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on the composition of the charge, coke consump-
tion, analysis, etc., is summarized in Table I.
Table |.—Effect of Hot Blunt on the Production of IVhiteheart
Malleuble Iron.

Hot blast

Cold blast (at 425 deg. C.)
(per cent.). (per cent.).
Charge Composition—
Hematite pig-iron 4.2 4.2
High-Mn pig-iron 1.5 —n
Returnscrap .. G6.0 66.0
Steel scrap 25.8 28.3
Fe-Siand Fe-Mn 2.5 1.5
C 0K € s 14 to 14.5 10 to 10.5
Limestone 3.65 2.75
Silicon loss 15.0 0.0
Mn loss 38.0 29.0
Carbon content 3.0 3.1
Sulphur content 0.2 (0.16)*
Tapping temperature (average) 1,495 deg. C. 1,510 deg. C.

* In practice maintained at 0.2 per cent, by gypsum additions.

Working Results

The figures shown in the Table, both for cold
and hot blast, are based on stock returns over con-
siderable periods and, therefore, reflect the average
charge composition. At times, with hot blast, more
steel scrap was used, but this could not be
maintained due to shortage of supplies. The ferro-
alloys used were normally a 10 per cent. Fe-Si and
a 50 per cent. Fe-Mn and, therefore, apart from the
27i per cent, saving on coke, the main savings
were 1 per cent, of Fe-Si, the 4 per cent. Mn
pig-iron and the use of a greater proportion of steel
scrap. Blast temperature is always maintained at
425 deg. C., although the plant is capable of deliver-
ing up to a maximum of 500 deg. C. If, however,
the blast is used hotter than 425 deg. C. a silicon
pick-up is obtained as against the equilibrium now
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Fig. 1—General Layout of the
Three 7 tons per hr. Cupolas of
the First Plant described. This
Plant uses an Independently Gas-
fired " Schack ” Air Heater de-
livering 3,300 cub. ft. per min. at
500 deg. C.

experienced. With cold blast on
the same cupolas, a 15 per cent,
loss was experienced.

It will be seen that, in the com-
position obtained with hot blast,
the sulphur is still maintained at
0.2 per cent. However, as indi-
cated by the footnote, sulphur is
only maintained at this figure by
the addition of gypsum to the
charge, when using hot blast. If
this is not added, the sulphur
content falls to about 0.16 per
cent, because of the lowered coke
consumption. The iron is also
noticeably more fluid with hot
blast, and this is attributed to the
higher carbon content and the
higher tapping temperatures;
whatever the cause, the greater

fluidity has materially reduced the quantity of scrap
within the foundry due to short runs, etc. With
cold blast and a coke consumption of 14J per cent.,
the average tapping temperature was 1,495 deg. C.,
while with hot blast at 420 deg. C. and a coke
consumption of 10£ per cent, the average tapping
temperature is 1,510 deg. C.

The coke used is Welsh Navigation, obtained
from the National Coal Board, which has the usual
analysis of 88 to 89 per cent, fixed carbon, 7 to
8.5 per cent, ash, 0.6 per cent, sulphur and varying
moisture, probably averaging about 5 per cent. The
charge materials were basically the same for hot-
and cold-blast practice and, therefore, all the figures
are strictly comparable. The manganese loss is
about 29 per cent, with hot blast as compared with
38 per cent, for cold blast. All the figures quoted
are based on over two years’ working and are
stabilized figures reached after a small experimental
campaign. Unfortunately, as this foundry is a pro-
duction foundry, which relies on this hot-blast plant
to produce all the iron required, there are not
many other figures available which might be of
interest—such as, what metal temperatures could
have been obtained with the cold-blast coke con-
sumption figure, how much steel scrap could have
been added to maintain 3.0 per cent, carbon, etc.

Other Details

The heater is fired by town’s gas of 450 B.T.U.’s
gross and the average consumption per hour is
6,350 cub. ft. or approximately 1,000 cub. ft. per
ton for an average blast volume of 2,200 cub. ft.
per min. This is an all-in average consumption and
represents an overall thermal efficiency of 67.5 per
cent. The heater, as a unit, actually has an
efficiency of about 80 per cent., the 12,5 per cent.
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Fio. 2.—Hourly Variation of Cupola Top-gas
Analysis when employing Hot Blast. The CO
Content plotted is derived from the CO, Content
actually recorded.

loss in efficiency being expended in starting up
daily from cold, temporary shut-downs, etc. The
cupola is in operation five days per week for 10£
hrs. per day. ; The normal practice is to blow
up the bed with the blast while it is being heated
from cold to 425 deg. C., an operation which only
takes 20 min., starting from cold. With this
practice, there is no need to boost the coke per-
centage in the early charges.

Reports from the Continent and elsewhere have
indicated that hot-blast working was much more
severe on the refractories than cold blast. In this
particular plant, supplies of German patching
material have been imported and are now used
for repairing the cupola. Originally, however, a
Derbyshire white silica patching was used with good
results and it was only the failure to obtain satis-
factory supplies of this which led to the importing
of the German material. The refractory consump-
tion per ton of metal melted is notrecorded
separately from that of the whole of the melting

plant and it includes, therefore, the patching
material for the receiver and ladles also. With cold
blast this total consumption was 88 Ib. per ton

of metal melted, while with hot blast this actually
dropped to 62 Ib. per ton.

Within the melting zone itself, the erosion is
deeper, being approximately 6 to 6{- in. per 10-hr.
day for hot blastas against 5 to 5§ in. for cold
blast, but, on the other hand, with cold blast the
erosion is spread over a much larger area. With
hot blast, the melting zone is shallow and there is
no erosion above 4 ft. from the tuyeres.

Performance Assessment

This plant has been working long enough for
an accurate economic appraisal to be given of its
performance. From Table | some assessment can
be made as to the economy which has been made
on the cost of the charge. From this and from
the figures for gas consumption, and because the
other running costs of the cupolas arb not different
from those with cold blast, these two factors only
have to be taken into consideration in assessing the
value of the hot-blast plant.

The price of gas is, of course, a crucial point in
this plant and the initial calculations which were
made were somewhat upset in practice by the price
per therm being advanced by about 40 per cent.
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soon after the plant was put into operation. As
matters stand to-day, therefore, the plant is show-
ing only approximately half the net gain per ton
in the cost of iron melted, which was originally
calculated, the lower saving being mainly due to
the increase in the cost of gas, but also partly to a
“ famine ” of steel scrap.

When the plant was originally planned, the price
of gas made a gas-fired air-heater attractive, both
from the point of view of running cost and capital
cost. As it stands at the moment, however, the
price of gas is a grievous burden and naturally the
question of a plant using waste cupola gas for
fuel is now being investigated. Measurements
made on the plant have shown that such a plant
could be run quite satisfactorily and this would, of
course, dispense with the cost of the gas. The
results of these tests are also very interesting as
they give the exact calorific value of the top gas
of a hot-blast cupola and, therefore, the answer as
to whether a hot-blast cupola, working on British
foundry coke, can be run completely on a recupera-
tive cycle. The temperature of the gas leaving the
top of the charge averages 200 deg. C. and a
typical day’s analysis of the gas is given in Fig. 2,
which shows the equivalent calculated CO value
derived from the C 02 recorder. From this, it will
be seen that the CO value never drops below
about 10y per cent, and that during the majority
of the day it is running at considerably higher
values.

In Fig. 3 is shown the method of calculating the
total quantity of heat in the top gas, and from
this it will be seen that the calorific value of the
gas at 104- per cent. CO never falls below about
42 B.T.U. per cub. ft. and for the majority of the
day it is considerably greater. As a hot-blast plant
for delivering hot blast at 500 deg. C. can be de-
signed which will operate adequately on gas pro-
ducing 40 B.T.U. per cub. ft., there should be no
difficulty about running this plant using stack gas,

% co

Fig. 3.— Graphical Method of Calculating the Heat
Available from Cupola Top Gas.
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especially as the blast is not required normally to
be more than 425 deg. C.

SECOND PLANT

The second plant to be put in operation in this
country was during last summer, August, 1952,
and consisted of a Schack tubular recuperator
coupled to a single cupola producing mainly cylin-
der iron running every day. The cupola is of the
continuous-tapping type, discharging into a tilting
receiver, and is charged by drop-bottom buckets.
This plant had to be designed to work over a wide
range of conditions as, although the cupola is a
production one, serving a mechanized foundry, it
is in the nature of an experimental unit. A wide
range of blast volume and with widely-different
coke ratios had to be covered. It is particularly
desired in this plant to investigate both the effect
of hot blast on the cupola chemistry, as well as
more practical details, such as the effect on charge
composition, coke economy and tapping tempera-
tures, etc. The plant had to be designed
into a very awkward site and, therefore, is
compact as it might be. Fig. 4, however, shows a
typical view of the system in a simple form and
gives some idea of the layoutand size.

The gas is withdrawn from the cupola through a
specially-designed neck*, situated below the charg-
ing door. This method allows any type of charg-

* British Patent No. 662325.
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Fig. 4—Cupola and Recuperator
System for the Second Plant.
The Hot-blast Apparatus de-
livers 3,500 cub. ft. per mill, at
500 deg. C.

ing to be carried on and it is not
necessary to seal the charging
door to prevent dilution of the
cupolas gas by air. On leaving
the cupola, the gas passes
through an insulated main to
retain the sensible heat, to a
dust “ leg,” which removes the
majority of the entrained dust.
Between the cupola and the
dust “ leg,” there is a special
valve for isolating the plant
when necessary. The gas passes
to the recuperator firebox and
before entering has combustion
air injected into it through a
special burner. Inside the fire-
box, combustion is initiated and
maintained by a small pilot gas
burner. After combustion, the
gases, at about 850 deg. C.,pass
through large-diameter, ver-
tically-disposed tubes to the top
casing, from which they are
withdrawn at about 450 deg. C.
by an exhaust fan which passes
them out to atmosphere through
a chimney. The cold blast
blower passes over the out-
which have suitable baffles,
i.e., from top to

from the main
side of the tubes,
in a contra-flow direction,
bottom of the recuperator, and thence through
an insulated hot-blast main, provided with
special valves, to the cupola wind-belt which is also
insulated externally with slag-wool. The blast
system is also provided with a by-pass system for
running the cupola on cold blast if required, and
a blow-off valve can be arranged to eject hot air into
the exhaust system, should it be necessary to bleed
off hot blast during a temporary shut-down.

The firebox temperature is maintained below a
dangerous figure by the dilution-air system whereby
a pyrometically controlled valve introduces cold
air at a pre-set temperature. The dilution air and
combustion air are supplied from a separate fan.
Although the majority of the dust is separated out
by the dust-trap, some passes on and coats the
inside surface of the tubes, thereby, in time, reduc-
ing the efficiency of the recuperator. To clean the

obiypes, the top cover of the exhaust-gas casing on
ndhg recuperator is removed and flue brushes are

passed down through the tubes. The dust falls
into the conical bottom of the combustion chamber,
from which it can be withdrawn through the slide
valve in a similar manner to the dust from the
dust trap. The whole plant is compact and reason-
ably light and, in this case, has been mounted above
floor level so as to leave floor space free for opera-
tions such as ladle heating, drop removal, etc.
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Efficiency

This plant is capable of heating 3,500 cub. ft.
per min. of air to 500 deg. C. The cupola to which
it is connected is normally lined to 31 in. i.d. A
unique feature about the cupolas, where this plant
is installed, is that a short-cycle blast-furnace coke
is used. This coke has the following approximate
percentage  composition:(—Water, nil; volatile
matter, 0.6; fixed carbon 87.3; ash, 12.1; and
sulphur, 0.98. Physically, the coke is small, the
average size being about 2j- in.; it is soft and has
a low “ shatter ” figure, and the absence of moisture
is noteworthy. It was found in practice that, with
high coke rates of, say, 6%:1, the top gas was
exceedingly rich, a figure of 21.5 per cent. CO being
registered during one test. It was, therefore, neces-
sary to work the plant over a very wide range
of calorific value of the top gas. So far, the lowest
value recorded has been about 12 per cent. CO
and the highest about 24 per cent. CO—or, in
terms of B.T.U. per cub. ft., 51 to 92 (including
the sensible heat at about 300 deg. C.). Making
the plant work over this wide range of calorific
value and the necessity at times to operate the
plant with blast volumes as low as 1,200 cub. ft.
per min., or 35 per cent, of the plant capacity,
led to some initial difficulties which have now been
successfully overcome.

The cupola top gas from this blast-furnace coke
was also found to be very full of dust of a very
light nature. As will have been seen from the
composition, the total ash content is considerably
greater than for normal foundry coke, but it would
seem that the ash of this blast-furnace coke is of
a somewhat different nature to that of Welsh
Navigation coke. More will be said about this
later, when comparing it with the third plant to
be described, in which Welsh Navigation coke is
used. The very dusty nature of the gas led to
some problems with combustion, particularly at
low-CO values, and the very light, flocculent nature
of the dust tends very quickly to cause the build-up
of an insulating blanket of the face of the
tubes. On the other hand, this
light, flocculent dust has shown
no signs of fritting on to the
tubes, as can take place with
some types of ash.

No difficulty is presented in
obtaining, at any blast volume,
the blast temperature of 500 deg.

C. which was specified, provided
the tubes are clean. There seem
to be ample calories in hand at
12 per cent. CO to produce blast
at 500 deg. C. over the full range
of volume, and one of the main
difficulties arose from overheat-

Fig. 5— Temperature Record Chart
for a Typical Day's Working of
the Second Hot-blast Cupola
Plant described, which employs a
“Schack " Convectionf Tubular
Recuperator.
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ing of the plant with the very high CO values of
about 24 per cent. It has been found necessary,
however, at the maximum volumes of about 3,500
cub. ft. per min. to clean the tubes daily to main-
tain the blast at 500 deg. C., an operation which
takes one man £ hr.

Novel Cleaning Trials

The normal method of cleaning the tubes is, as
described, to remove the top cover of the recupera-
tor and clean each tube by pushing down a brush
from above. Trials are being made, however, with
a method of cleaning the tubes while the apparatus
is working. This is very simple, and consists of
throwing wood chippings into the fire-box through
a cleaning door. These chippings catch alight and
are drawn up by the draught through the tubes.
They pass up in a spiral path and as they do so
they dislodge the dust, which is carried out by the
upward draught. Initial experiments have shown
good results and trials are proceeding to find the
right size of chipping, which will not be too heavy
to be drawn up and yet not too light to be burnt
before it reaches the top of the tube. By this
method, hand cleaning after plant shut-down will
not be necessary and it will be possible to run an
apparatus continuously if desired.

Initial Heating

When designing this plant, it was specified that
the blast should be at operating temperature within
as short a time as possible after starting. To enable
this to be done, a pre-heating burner was added at
the firebox, whereby the recuperator could be
warmed up with coke-oven gas before starting to
blow the cupola. Conversely, it was also desired
that the blast should maintain its temperature to
as long as possible before the “ drop ” in the after-
noon and the same burner could be used for main-
taining the blast during the blowing-down, either
by itself or as a supplement to the “ poor ” cupola
gas.
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As regards the latter, it was thought that, as
soon as the charge level dropped below the gas
take-off neck, a mixture of gas and air would be
withdrawn into the cupola top-gas main. This, it
was conjectured, would lead to burning of the top
gas in the top-gas main, with subsequent loss of
calorific value at the recuperator and also some
damage to the main itself. It was, therefore, be-
lieved that it would be necessary to stop running the
recuperator on top gas, as soon as the cupola
charge level fell below the take-off neck. Fig 5,
however, shows the temperature records from a
typical day’s working of this plant and from this it
can be seen that without the use of the pre-heating
burner, blast at 500 deg. C. was not obtained until
about li hrs. after the start of blowing (chart
starts on right-hand side). If the pre-heating bur-
ner is used for about Ij- hrs. before starting, blast
temperature of 500 deg. C. can be obtained within
5 mins. of the start of blowing. Unfortunately,
this gas has not yet been metered, but from the
burner capacity it is calculated to be between 1,000
and 2,000 cub. ft. The graph also shows that the
blast temperature was maintained to within about
5 mins. of the drop at 4.30 p.m. and for this a
gas addition was not necessary.

Practical Findings

It is the practice, also, on this cupola to run the
cupola on reduced blast during the dinner-hour
and it was found that this plant maintained 500
deg. C. on this reduced blast very easily, without
any change of the controls. At lunch-time, blast
volume is switched down to approximately one
quarter of the rating of the plant, i.e., about 900
cub. ft. per min., and the plant is left. It will be
seen from Fig. 5 that the blast temperature during
the luncheon period, 11.30 a.m. to 12.30 p.m., rises
slightly.

The easy way in which the blast temperature is
maintained will be noted and, although this regu-
larity is not reached without some training of the
operator, it should be noted that this chart was
obtained only a short time after the plant had been
handed over. From the relationship between the
hot-blast temperature and the firebox temperature,
it will be seen that a high degree of thermal effi-
ciency is obtainable, although this shows a slight
falling off as the day progresses, due to the coating
of the tubes with dust, a9 previously described.

As regards the effect of hot blast on the cupola
practice, a very extensive programme is now being
carried out, from which results have not yet been
collated and, therefore, are not available. General
trends are that when the coke and charge are main-
tained as for cold blast, the addition of hot blast
increases the tapping temperature, as measured by
immersion pyrometer at the siphon brick, by about
40 deg. C. as, for instance, with 61: 1 coke, the
iron temperature increased from 1,470 to 1,510 deg.
C., and with 9 : 1 coke, from 1,455 to 1,490 deg. C.
Again, when using cold-blast charges and 14 per
cent coke with hot blast at 440 deg. C., averages
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from scattered runs have shown that total carbon
content in the iron increases from 3.37 to 3.49 per
cent, and that silicon also shows a slight increase
as against the previous 5 per cent. loss. Sulphur,
on a similar basis, has shown an average of 0.111
per cent, with hot blast as against 0.12b per cent,
for cold blast. From this basis, the foundry is
going ahead with finding out how to obtain the
same composition and tapping temperature with
hot blast as was obtained with cold blast and assess-
ing the charge economies possible, but from the
results already obtained it would seem to be possible
to increase the steel in the charge by at least per
cent, in place of pig-iron.

(To be continued)

Australian Import Relaxations

Further relaxation of import controls was announced
by the acting Prime Minister of Australia recently.
Appropriate adjustments will be made regarding
goods licences under administrative arrangements.
Category A goods, which have been licensed on the
basis of 70 per cent, of the base year 1950-51, will
be licensed on the basis of 80 per cent, of that ¥ear.
The licensing of Category B goods will be raised from
30 to 40 per cent, of the base year.

Progressive reduction of Australian quota restrictions
on the import of British goods was forecast in Birming-
ham by Mr. S. F. Ferguson, director of the Australian
Association of British Manufacturers, when he addressed
the Birmingham Chamber of Commerce. At the same
time, he warned that Australian manufacturers are likely
to fight hard to have the tariffs against British imports
raised, as for the past 18 months the spiral of inflation
in Australia had made her manufacturers unable to com-
pete with British goods. Recalling the news quoted
earlier that the permitted quota of categories A and B
British goods going into Australia had. lately, been in-
creased, Mr. Ferguson forecast a similar relaxation for
the third category (essential material and equipment)
where each application was judged on its merits. He said
he would not advise British firms to open factories in
Australia, unless they had no other hope of holding their
market against Australian competition.  Australian
workers were “ much less independent ” to-day than they
were a few years ago. when jobs were plentiful. Pro-
ductivity was increasing.

Extension to Poplar Technical College

This morning, Mr. R. McKinnon Wood, chairman of
the London County Council Education Committee,
opened the new extension to Poplar Technical College—
an extension which was started before the war, but which
had to be re-planned and built anew following a direct
hit from a flying bomb in 1944. Accommodation has
been provided in the new building for a hcat-treatment
laboratory, a foundry, a motor-vehicle shop, electric and
gas welding, together with an elementary engineering
science laboratory, lecture rooms, drawing offices and
an electrical installation room. The College provides
full-time, part-time and evening courses in such sub-
jects, inter alia, as marine engineering, mechanical engi-
neering, combustion engineering, patternmaking and
foundry practice.
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Shell-moulding Patterns and Possibilities

Impressions from the Congress of the American Foundrymeii’s Society

In a brief report in Iron Age on deliberations
at the recent meeting of the American Foundrymen’s
Society, in Chicago, it is stated that shell moulding
is emerging from the strictly experimental stages, as
evidenced by the many papers devoted to various
phases of the subject. Many foundrymen are ex-
ploring specific problems, including sands, resins,
testing methods, testing standards, pattern problems,
and difficulties encountered in pouring various
metals.

M aterials

While the jobbing foundryman still has doubts
concerning the economic applications of shell
moulds, the technical aspects are moving ahead
rapidly. Indicative was a report by G. A. Conger,
Cambria Foundry & Engineering Division, Stevens
Manufacturing Company, Ebensburg, Pa., on the
first meeting of the Shell-moulding Materials Test-
ing Committee. The committee programme in-
cludes:—(1) A reference sand; (2) cured-strength,
hot and cold; (3) mixing procedure; (4) cured-per-
meability; (5) cured-deflection, hot and cold; (6)
sample preparation; and (7) hardness. Tentative
standards for tensile evaluation are scheduled for
publication shortly. The reference sand is already
available.

Aluminium and cast iron are the most common
materials for shell-moulding patterns, Mr. Ray
Olson, of Production Foundry & Pattern Company,
Chicopee, Mass., reported. Generally, the material
must stand repeated heating to about 330 deg. C. (600
deg. F.). Pattern or patterns are arranged on plates
so that cope and drag match with locators established
on the plate surface. The locators create a corre-
sponding condition on the joint face of the two
halves of the completed shell mould.

Aluminium Patterns

Aluminium can be processed at a reasonable cost,
and a well-cared-for aluminium pattern will produce
5,000 or more shells. Aluminium plaster-cast plates
are particularly adapted to irregular partings at the
joint of the two shell-mould halves.

In some cases, aluminium patterns can be replaced
as often as three times without exceeding the initial
cost of cast-iron patterns. Often, master patterns
are of machined aluminium, which permits working
to closer tolerances. In the use of aluminium pat-
terns, however, care must be used when fastening
screws or bolts connecting the pattern with the base-
plate, since repeated heating and cooling can loosen
the bolts. Coating the screws with a high-tempera-
ture lubricant is a good idea, and will decrease heat-
caused thread corrosion.

Brass and bronze, or steel patterns, have also been
used. Machined steel patterns have been used com-
mercially, with considerable success for production
runs of small parts. For long-wearing iron patterns

that will take a high finish, a composition of C 3.10,
Si 1.90, Mn 0.80, S 0.10 and P 0.10 per cent, has
been good. This iron can be annealed at 820 deg.
C. for 1 hr. for machinability. Stress-relieved iron
plates, ground to i-in. thickness, have produced ex-
cellent results.

Sequences in Manufacture

In some cases, a wooden master pattern has been
used with metal shrinkage or machining allowance
included. From this, an aluminium master pattern
is made. The master is mounted on a plate, and
from this pattern shell moulds are produced. Shells
are poured with the required pattern material, and
the resultant castings are used as a pattern.

Aluminium patterns are easily nicked, often when
a shell sticks to the pattern and a shop mechanic
uses a screwdriver to prise the shell from the pattern,
Patterns should be stored carefully, upright and
attached to the baseplate.

O. C. Bueg, Arrow Pattern & Engineering Com-
pany, Erie, Pa., divided shell-mould patternmaking
into nine steps. The first step is to determine
whether or not the part can be produced more
cheaply by the shell-moulding process. Assuming
shell moulding is economic, the proper alloy for the
pattern must then be determined. Aluminium has
advantages. Pressure-cast plates are suitable if pre-
cautions are taken in construction of the master
parting. Where fiat partings are used, machined-
and-mounted patterns are recommended, since often
only one plate is necessary to produce the shell.
For long production runs, ca$t iron offers greater
pattern hardness. The cast-iron pattern also has a
better heat-transfer value, and seems more adaptable
to silicone release sprays.

Pattern surfaces should be finished to a high polish.
Thermal expansion should be considered when bolt-
ing a pattern to an alloy backing plate.

Gates and Risers

Shell-mould gates and risers should generally be
smaller than those needed in green-sand casting. This
is particularly important in vertical pouring.

Sand/resin retaining strips on the shell-mould pat-
ternplates were also suggested, tapered for ease in
ejecting the completed shell. Strips prevent the un-
cured shell from falling away from the pattemplate
when the pattern is in the inverted position. For
high-temperature use at high speeds, the pattern and
baseplate should be of identical alloys. Gates on
patterns should be separate, since several gating
changes may be tried before the best arrangement is
found.

Casting Magnesium

Casting of magnesium alloys in shell moulds \*4S
described by Nicholas Sheptak, Dow Chemical Com-
pany. Because of the reactivity of magnesium alloys
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in the molten state with silica sand, inhibitors were
studied. Conventional green-sand casting of mag-
nesium may employ boric acid, sulphur, glycol, and
sometimes a flushing of the mould cavity with sul-
phur-dioxide gas.

In shell-moulding, the sulphur-dioxide flush did not
seem particularly effective. Boric-acid additions to
the sand/resin mix as an inhibitor had a weakening
effect on the shell strength.

BLOWN SHELL MOULDS

A “dark horse” at the American Foundry
Association’s meeting was the D-process. Using
oil in place of resin, Dietert Foundry Company,
Detroit, and Archer Daniels Midland Company, of
Minneapolis, have developed a new process which
may give strong competition to shell moulding.
The lower cost of oil-binder as compared with
resins is a principal factor in development of the
D-process. While no papers were scheduled on the
topic, “corridor sessions” covered the subject
thoroughly.

The D-process utilizes an oil-binder prepared by
the Archer Daniels Midland Company and
eliminates the use of a shell-moulding machine,
yet produces what is called a shell mould.

Conventional foundry equipment is used to blow
the sand/oil mix on to a “contour-drier.” The
mould must be cured for upwards of half an hour,
but is reported to give good mould strength and to
be suitable for large shell-mould applications.

A first requisite is a fine, dry core sand. Pre-
liminary work indicates that either a bank sand
or a washed and dried Ottawa-type sand may be
employed. From 1 to 3 per cent, by weight of a
special oleoresinous binder is added to perfectly dry
sand.

Contoured Drier

The amount of binder depends upon the type
and fineness of the dry sand used. Other sand
additives may be incorporated in the mixture for
elevated temperature properties; however, the
fundamental formula of sand and oil cited above
can be used by itself. After blending the binder and
sand in normal equipment, the mixture is placed
in the hopper of a conventional coreblowing
machine and the shell mould is blown on a con-
toured drier. This drier differs from the normal
drier in that it is used to form the back of the
shell mould as well as act as support for the mould
itself. The drier is vented so that the sand can be
adequately packed in it.

No Backing Needed

Normal blowing-machine pressures are used and
no other special equipment is necessary. The
blown shell mould and drier are placed in a con-
ventional core-baking oven for curing. The time
of curing is a function of the mass of sand in
the core, its thickness, the type and grain-size of
the sand, the amount of binder used, the weight
and composition of the drier, and the load in the
oven.
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Temperatures as high as 330 deg. C. (600 deg. F.)
may be used if the time cycle is adequately short
A half-inch shell baked on a drier about 1 in. thick
should be thoroughly cured in about 40 min. at
28S deg. C. (550 deg. F.) when 2| per cent, binder
is used with fine, dry bank sand.

Shells are clamped together and cast. No special
backing material is necessary, since the thickness
of the shell can be so adjusted to prevent the break-
ing through of the shell by the molten metal.

Experimental Procedure

The following procedure may be used for testing
the process: Place 975 Ib. of dry, bank sand into
a cleaned mixer, run the mixer a few seconds to
distribute this fine sand over the base plate, then
slowly add 25 Ib. of liquid binder to the sand.
Mix the binder with sand for a sufficient time to
assure complete dispersal. No more than 10 min.
should be necessary.

Discharge the sand from the mixer and place
it in the reservoir of the cleaned coreblowing
machine. Place the drier plate on the machine
table and blow shell moulds. Pattern surfaces must
be properly cleaned with a solvent such as petrol.
Remove the shell mould and drier from the machine
and bake the mould in the drier.

Precautions

A few precautions to observe are: (a) the mixer
should be as clean as possible, before and after
discharge of mixed sand. Binder which clings to
sides of the mixer must be mixed into the sand;
(b) mixed sand can be stored in an open area
without protection for approximately 24 hr. If
longer storage time is necessary, a cloth dampened
with fuel oil (not water) can be used as a covering;
(c) the coreblowing machine lines must be free from
water for best results, and (d) shell moulds should
be blown in as rapid succession as possible, to
prevent oxidation of a thin film of binder on the
pattern surfaces.

Advantages of the D-process compared to regular
shell moulding are said to include: Thickness of a
D-process shell can be controlled by the contour
of the drier, lessening danger of horizontal section
breakthroughs when the shell is cast in a vertical
position.  Sand reinforcing ribs can be made
integrally with the back of the shell. No special
foundry equipment is needed other than contoured
driers.

The Engineering and Allied Employers’ National
Federation has agreed to meet the Confederation of
Shipbuilding and Engineering Unions for preliminary
talks on July 21 to discuss the unions’ claim for a 15
per cent, increase in wages.

A new company, John Dale (Canada), has been
formed in Toronto by John Dale, Limited, manufac-
turers of containers, non-ferrous tubes, and aluminium
and light alloy castings, of London, N.IlI, and Modern
Containers, a Canadian undertaking, to operate new
plant for the manufacture of metal containers and
plastic mouldings, etc. The plant is expected to be in
production by the end of the year.



JULY 16, 1953

FOUNDRY TRADE JOURNAL 8l

Pressure-cast Aluminium Pattern
Equipment*

Discussion of the Paper by D. H. Potts

Questions addressed to the Author at Birmingham and London meetings and his replies are recorded,

mainly concerning intricate detail of the processes revealed.
in considering such subjects as parting agents; alloys and their pre-treatment;
production times, pouring and feeding arrangements, baking,

exhaustively traversed,

plaster characteristics and mixing, costs,

metal container and mould assembly and the various degrees

BIRMINGHAM BRANCH DISCUSSION

Mr. Weaver proposed a vote of thanks to Mr.
Potts and said that the paper had been most interest-
ing. He had, he said, had the advantage of listen-
ing to the early part at Harrogate at the Brass-
founders’ Productivity Conference, and he would
like to take the opportunity to congratulate Mr. Potts
on his work, and to thank him for coming from
Chippenham to present his lecture. He would also
like to endorse what Mr. Potts had said in regard
to the company for whom he worked, in thanking
them for the time they had allowed Mr. Potts for
his experiments with this process.

Mr. Tipper said he had very much pleasure in
seconding the vote of thanks, because not only had
he had the opportunity of seeing Mr. Potts’s set-up,
but he was sure that the foundry industry as a
whole was very much indebted to him for putting
so much effort into showing that the process could
be a success. One or two visitors to the United
States had come back and tried the matchplate pro-
cess, but had failed to get successful results. Mr.
Potts, on the other hand, had proved how simple
the process was if certain fundamentals were adhered
to.

Plaster Industry Commended

Mr. Potts, in acknowledging all the kind
things which had been said, felt he could not let the
evening go by without mentioning the full co-
operation of members of the British plaster industry,
who set about the task of finding suitable plasters
for the process and made the whole thing possible.
He felt that the foundry industry as a whole owed
them a debt of gratitude.

Mr. Lee asked how a single pattern was cast
under pressure.

Mr. Potts replied that a similar system to that
described was followed. The single pattern was
embedded in the plaster, and instead of placing a
frame around, the mould was closed in and the metal
allowed to flow into the single mould. If a number
of loose patterns were required to put on machine-
moulding plates, or for working “ loose,” then small

*The Paper, both to the Birmingham and London branches
of the Institute of British Foundrymen, was presented in two
sections; the first substantially as printed in the Journar of
July 31, 1952, and the second on June 11, 1953. Mr. Potts is
associated with the Westinghouse Brake & Signal Company,
Limited.

The whole substance of the Paper was

of skill required.

individual moulds could be made and then connected
up with a runner system, and afterwards split up.

Mr. Biyth said here, in Mr. Potts’s paper, was
something really practical and constructive emanat-
ing from a productivity team’s visit. He asked
whether the Author had any experience of, or sug-
gestions to make, as to the possibility of using this
system of making run-offs, in metal other thaa
aluminium.

Mr. Potts said, providing that the melting tem-
perature of the metal was not higher than that of
aluminium, it could be used. He had tried one
brass job, by gravity pouring, but got only medium
results.

Production Details

Mr. Marsh asked whether any alloy other tharo
L33 had been tried, and also whether the 16 hrs-
baking time mentioned was sufficient for any size
or depth of mould.

Mr. Potts said his firm had standardized on L33,
but D.T.D.424 had been tried, with fair success. The
baking process, he explained, was developed to meet
their own works’ requirements, and the patterns
concerned were relatively small. In America, some
authorities said 12 hrs., and others a double treat-
ment for this period. From personal experience, he
said that, as the size increased, so the baking time
should increase.

Mr. Weaver asked whether the plates originally
shown at the Harrogate conference were in
D.T.D.424 alloy, as he seemed to remember they
were not so good as the ones now shown. He also
asked whether the material was “ modified.”

Mr. Potts replied that L33 was the alloy,used
after being de-gassed and “ modified.”

Mr. Tipper said that Mr. Potts had stressed the
necessity for accurately weighing the water and
plaster for the mixture, but not only should the tem-
perature of the water be controlled, but also water
from a dirty container should not be used. It was
necessary, in order to obtain pressure feeding, for
the runner to remain liquid until the whole of the
casting had solidified, and that meant that the runner
must be so dimensioned that it was the last tc
solidify. Finally, he asked Mr. Potts whether
he had anything to say about chills on heavy sec-
tions.

Mr. Potts replied that they had not used chills,.

0
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but had used very small denseners, the heads of
which were no bigger than a 4- or 6-in. nail, made of
aluminium by the same plaster process, and pushed
into the plaster at the heavy sections.

M r. Weaver said he would like to have some in-
dication of the cost of the process.

M r. Potts said that, as he was connected with a
“tied ” foundry, he was unable to give prices. The
single-impression matchplate which he showed took
4| hrs. from start to finish, but this time should be
treated with caution, as they had a very enthusiastic
operator. Another plate shown took 12 hrs. On a
production basis, on the single-sided faceplates,
which were more complicated to make, the times on
an average were approximately 20 to 25 hrs. for
both plates, complete and ready for the foundry. His
shop had only been on a production basis since
December, 1952.

Mr. Taft at this point had to bring the discus-
sion to a close because of time. He recorded the
branch’s appreciation of Mr. Potts’s paper, and ex-
pressed gratitude for all the work he had put into it.
The information obtained was of great value to the
industry he said.

LONDON BRANCH DISCUSSION

At the London branch meeting of British
Foundrymen held in the Waldorf Hotel, Aldwych,
Mr. Graham Bisset was in the chair and before pro-
ceeding with the business of the meeting he referred
to the passing of Queen Mary and asked the
members present to stand in silence for a few
moments in tribute to and respect for a very great
lady.

The chairman then went on to introduce Mr.
D. H. Potts, the lecturer for the evening, who, he
said, had been a member of the Brassfoundry
Productivity Team which had visited America. The
subject of matchplates was one in which he had
taken a particular interest, and on which he had
since spent a good deal of time in investigation.
He understood the lecture was to be in two parts
—the first dealt with experimental work in the
foundry and was illustrated with slides. Then there
would be a short discussion to be followed by
further slides and examples of the more advanced
work which had been done when a number of
snags had been eliminated. Finally, the second
section would form the subject of further discus-
sion!  Accompanying Mr. Potts was Mr. Hall,
production engineer of the foundry who would
answer any questions within his own province.

PART |

Mr. A. A. Matthews opening the discussion on
the first part of the Paper asked what was the weight
of the plate described.

Mr. Potts said he thought it might be about
three pounds. He had not got the plate with him,
but it was light enough for matchplate moulding
by boys.

Mr. Winnett asked about the asbestos sheet
separating the mould and metal container, and
wanted to know if it was the same size as the

JULY 16, 1953

bottom of the container or if a disc smaller than
the container could be used?

Mr. Potts said it only covered the area of the
receiver. They were now working with a receiver
6 in. dia. with a downgate of 2 in. dia., approxi-
mately, and the asbestos had to cover the receiver
comfortably. The disc was about tV to £ in. thick,
varying according to the casting and the weight of
metal to be placed on top of it.

Mr. Day asked what material was used for the
frame.

Mr. Potts answered that the frame on the
bottom half-mould was an ordinary mild steel
frame. In America, one firm used a steel frame
while another firm used a steel frame inside which
an asbestos strip was pinned. This strip went all
the way round and was slightly deeper than the
frame itself.

Parting Agents

Mr. J. G. Bailes who had also visited the
American firms making matchplates, had noted it
had been found necessary to use a silicone release
agent to make the joint, because nothing else was
good enough. It would appear that the Westing-
house Company’s foundrymen had something
better and cheaper. Did the Author think that
was so? Secondly, he would point out that they
had found out something elementary, and yet the
Americans had not found it, and that was by
using a 4-in. nail and applying air pressure behind,
they obtained a perfect release of the pattern. He
congratulated Mr. Potts for finding two little points
which were very good.

Mr. Potts said as to silicone release agents, he
had to confess to complete ignorance. In America,
they visited two firms only who were operating the
plaster casting process, and they were with those
firms a matter of 2 or 3 hrs. only. The parting
agent, they were told, was an insoluble oil. He
had started off using machine oil and then had
consulted the laboratory staff who suggested: —
petroleum jelly, 1 part by weight, and kerosene,
two parts by weight; this gave good results. Another
mixture tried was, 6 o0z. stearic acid, 3 oz. kerosene
hot and 1/10th oz. of Aerocol, a wetting agent,

Mr. Wizard asked what was the nature of the
plaster used.

Mr. Potts, before replying, asked the chairman
if he was allowed to use the firm’s name? Having
received permission, he went on to say that to his
knowledge there was only one plaster suitable in
this country and it was made by the Gotham Com-
pany, Limited, and marketed by the Harborough
Construction Company, Limited, of Market
Harborough, Leicestershire.

Mr. Rutherford asked whether there was any
risk of the patternplate casting being spoiled by
inclusions of asbestos arising from the puncturing
of the asbestos diaphragm.

Mr. Potts said he did not think so. What
happened when they applied the air pressure was
that the disc broke very much as would a piece
of paper when one poked one’s finger through it.
Occasionally there was a slight amount of the disc
trapped in the metal, but this happened seldom.
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Pouring Arrangements

Mr.D. Morris asked, was it necessary to heat the
air, warm the receiver, or to calculate the exact
amount of metal.

Mr. Potts said they worked with a warm mould
and receiver. Such practice imparted a better finish
to the casting. Founders should make certain that
there was enough metal, for, with insufficient, air
would be entrapped and a porous casting would
result.

Mr. Morris presumed that, if there was a quan-
tity of excess metal, it would be joined to the
pattern.

Mr. Potts said if they had metal left in the re-
ceiver, and he advocated this, they dug out part of
the plaster top mould. The receiver was also lined
with the same type of plaster as that used for the
mould, and the bottom half of this lining was made
separate from the top half so that it was quite simple
to withdraw it from the receiver.

Mr. A. R. Parkes asked if any wetting agent was
used in mixing the plaster. Also, could Mr. Potts
say if the aluminium was slushy, or would be
slushy at normal pressures, and that the air pressure
helped to make it sufficiently fluid to run properly.

Mr. Potts, in his reply, suggested that the plaster
should be used as supplied by the British plaster
industry and mixed as recommended. He knew
nothing about plaster and all he could say was that
the plaster as purchased did the job. The metal was
at 610 deg. C. and was approaching the slushy state,
but it had not quite got there. The air pressure was
not used because the metal might be slushy, but to
drive out any moisture vapour in the mould away
from the face and to pack the metal into it and to
impart the required finish.

Mr. Rodriguez asked, could an ordinary foot
pump be used instead of pressure air line.

Mr. Potts agreed it could; what was needed was
merely 6 to 8 Ib. per sg. in. pressure and the ability
to hold it until the metal had solidified. If they con-
nected up an air pump with a small receiver coupled
to the rqgetal receiver, he thought it would be satis-
factory.

Alloy Base

Mr. Mochrie asked why Mr. Potts had men-
tioned L.S.2 aluminium alloy.

Mr. Potts said he meant aluminium alloy L.33—
L.M.6. In that connection he wondered himself
whether he was using the best type of alloy. The
Americans were using an alloy similar to our
DTD.424, of which complete details were not avail-
able, but he thought a better finish might result here
with DTD.424, but he had not yet tried it out on a
production basis.

Mr. Harvey asked, had there been any trouble
with sinking where thick sections were surrounded
by thinner sections.

Mr. Potts replied that the usual types of sink-
ing were encountered. They overcame the trouble
in two ways: (1) the section could be lightened out
with a sand core—as had been shown—or (2) it could
be lightened out with a plaster core, when making
single-side plates. If that were insufficient, alumi-
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nium denseners could be inserted into the plaster
and the cooling rate equalized. The denseners them-
selves were made by the same method, i.e., the plaster
casting process. Dealing with a supplementary
question on the denseners, Mr. Potts said they were
not treated in any way, but an essential precaution
was to see that they were dry.

Baking Details

Mr. J. P. P. Jones asked if, when Mr. Potts
said that the plaster mould was stoved at 400 deg.,
he meant Fahrenheit or Centigrade and was
the plaster mould taken straight up to 400 deg.
or was this done by easy stages over a period of
time.

Mr. Potts replied the temperature was 400 deg.
F., and he did not know whether the mould was
put into an oven at 400 deg. or taken to that tem-
perature by easy stages as this was in the hands of
another executive. (Mr. Logan commented on this
point at a later stage.)

Mr. Harvey, on the same subject, asked if, when
the pattern was put into the oven, it was heated
direct to 400 deg. F., or thereabouts, or was it taken
up to that temperature in stages.

Mr. Potts said the pattern he had shown was
dried in an ordinary large mould-drying oven. He
suggested the temperature should be brought up
gradually, that is at 200 deg. F. to start with for
two or three hours and then it should be taken
up to 450 deg. F., and held there for approxi-
mately 12 hrs. Having dried the mould, it should
be used as soon as possible and not be left lying
about because the plaster would absorb moisture
again.

Mr. Daybell asked whether the plaster was
thoroughly dry—right through—after 12 hrs.

Mr. Potts said a number of moulds broken up
after casting they had found to be still damp,
but the moisture was driven away from the cast-
ing face to a depth of at least 14J in.

Mr. Daybell further asked had gas holes been
found just under the skin in any of the castings.

Mr. Potts said “ Sometimes, after all, they were
but foundrymen! ” There was a tendency for the
metal, while holding it in the liquid state for 15
to 20 minutes, to become a little crystalline, but
the fact of the added air pressure gave a much
better definition than when using a sand mould.
One of the single-face plates exhibited was formed
from a mahogany master pattern which had
received two good coats of water-proof, clear
varnish, and yet the wood graining was picked up by
the casting.

Referring to the gas holes, Mr. Bailes said he
had seen many matchplates in America for which
the mould had not been dried for 12 hrs. Four
hours was nearer the time and any holes there
might be were just soldered up.

Mr. Potts said he had brought some matchplates
which he would pass round after the talk.

PART n

The branch president, opening the questions on
the second portion of the lecture, said the lecture
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was one of the most enjoyable he had ever
listened to.

Mr. Talbot asked if it was necessary to treat the
plaster mould in any way to improve the finish
of the casting or did they depend entirely on the
plaster surface itself for the finish on the master
pattern.

Mr. Potts said the finish on the casting depended
entirely on the quality of the master pattern. There
was no finishing agent and nothing was added to
the plaster mould. Metal was cast directly into the
plaster mould and without any dressing.

Renewable Sleeves

Mr. Rutherford questioned the use of a plaster
lining for the metal receiver; presumably this would
be damaged each time a casting was made. Could
not this trouble be avoided by using a fresh lining
of asbestos paper for each casting.

Mr. Potts said they had worked with plaster.
He had seen the process in operation by two firms
in America and one used a receiver lined with
plaster and the other was working with an asbestos
sheet lining, but he considered the firm using the
plaster sleeve were the better firm and they had
followed their example. The plaster sleeve was in
two parts, the bottom 6-in. portion, being detachable,
could be taken out after each cast and a new one
put in so that it was not necessary to re-line the
whole of the receiver each time.

Mr. Matthews asked what time lag there was
between the metal entering the receiver and its
transfer to the mould. Seeing that the metal was
poured at 610 deg. C., what would be the tempera-
ture of the metal when it entered the mould.

Mr. Potts replied that if Mr. Matthews had the
impression that he would have to be very quick in
putting the cover on the receiver after the metal had
been put into it, he was mistaken, because the metal
would remain molten for at least 10 to 15 min. in
the mould itself. He calculated that, before turning
on the air, the metal was in the receiver about six
seconds.

Mould Assembly

Mr. Harvey said he noticed on the plate two
dowels; were they used as a location when making
a pair of matchplates.

Mr. Potts explained that the patternplate with
pins in was a single-side plate only, and two plates
were required to make a complete mould. To pick
up the dowelling system for the moulding box, they
initially used a machined plate on which were two
loose dowells. On those dowels they slipped little
bushes, which were then cast into the plaster mould.
Into these bushes, subsequently, pegs were placed,
which were cast into the plate.

After casting a frame, a drilling jig was used to
pick up the moulding-box pin-centres. In this
frame, there were two holes for locating the dowel
pins, one of which was elongated by in., and two
bushed holes corresponding to the pin-centres of
the moulding boxes. The frame was slipped over
the two dowel pins, and the plate was drilled, using
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the bushed holes as a drilling guide.

Mr. Day asked if the L 33 alloy was treated in
the normal way, before casting, and, secondly, he
had received the impression that in the mould as
assembled for casting there were two half plaster
moulds between which there was a steel frame and
on the top of that there was a metal plate and then
the metal receiver above the whole. The asbestos
disc came on top of the plaster and he assumed it
was fitted into the plate. How was the whole held
together.

Mr. Potts re-showed his slide of the assembled
mould to demonstrate the position of the asbestos
sheet and said a depression was cut in the plaster,
when it was in the semi-solid state, to accommodate
the asbestos sheet.

In reply to the other part of Mr. Hall’s query,
Mr. Potts said they treated the metal in exactly the
same way as when producing pressure-tight pro-
duction! castings.

Plaster Characteristics

Mr. Logan said drying was indeed very im-
portant, and the temperature as given by the
lecturer, 400 to 420 deg. F., should not be exceeded.
He would in fact suggest that the temperature
should be kept to 400 deg. F. That was rather im-
portant because of the necessity to control the
shrinkage. For the sake of accuracy of record, the
plaster was a high-grade, high-strength autoclave
plaster based on gypsum, and considerable research
had been carried on to develop it. This re-
search was still proceeding and he did not think it
could be regarded as having reached finality, par-
ticularly as regards shrinkage characteristics. In this
connection it was desirable to keep drying condi-
tions identical for each half mould—so that the two
halves would really match when dried. If one half
plaster mould was heated too suddenly, or too
quickly to a high temperature, it might shrink away
from one end of the moulding box in such a manner
that the two halves would not match closely. |If
the halves were dried carefully together, and slowly
in the initial stages, that trouble would not arise.

His other point concerned the metal casting
temperature; there again he could confirm what the
Author had said. It had to be remembered that
plaster was an insulating material, and metal poured
into a plaster mould took a long time to solidify.
If the casting temperature of 610 deg. C. was ex-
ceeded, all sorts of extraordinary troubles would
occur. These could be avoided by maintaining a
low casting temperature, and, as the lecturer had
indicated, by lightening out the thicker sections with
cores where necessary in the pattern castings them-
selves.

Mr. Rodriguez asked if the method had been
tried out in part only, viz., with a good green-sand
mould.

Mr. Potts said it might have been done, but his
firm had not made the experiment.

Mr. Featherstone asked were the men engaged
on the work moulders or patternmakers?

Mr. Potts said the men engaged on the actual
making of the plaster moulds were patternmakers,
whom they termed metal patternmakers.
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Mr. Wizard said he was not clear as to why it
was hecessary to have the low pressure of 6 Ib.
per sqg. in. on top of the metal in the container.
Why would it not feed by gravity; there was quite
a large mass of metal there.

Mr. Potts said they started off by using ordinary
gravity running but did not get the good definition
that was possible by using pressures of 6 to 8 Ib.
per sg. in. Increasing the pressure had shown that
if they went too high it began to buckle the plaster
mould.

Degree of Skill Required

Mr. Harvey asked if there was any trouble with
contraction in the centre of the plate. Was it found
that the frame more or less held the metal in the
four corners and the centre broke away from the
frame. Were the men engaged on that business
in America patternmakers or were they semi-
skilled only. In the Brassfoundry Report there
appeared to be illustrated a large machine for hold-
ing the boxes together, or at least some solid
support. What was the reason for that: were the
Americans casting at a higher pressure than here.

Answering these points Mr. Potts said in
America that process had been going on since 1934
or 1935 and had developed considerably. Firms
were now complete specialists in the process and
handled patternmaking solely by that process. They
appeared to have captured a fairly big market and
their patternplates went from one to six feet in
dimensions. The pressures used were from 3 to
8 Ib. per sg. in. In America he did not know
what grade was employed, whether skilled or semi-
skilled patternmakers. Regarding contraction
around the outside of the frame, no trouble had
been experienced on the outside edge of the plate
itself, but occasionally shrinkage trouble had
developed in the centre of the plate, when casting
a large pattern. This could be overcome by lighten-
ing out with a core or with denseners. In the firm’s
limited experience they had not run into any
insuperable difficulty in connection with contraction.

Arrangement for Optimum Feeding

Mr. Kilby asked if it was possible, on certain
patterns, to so use the receiver that one got the
feed over the heavy section, as was normally done
in sand moulding to save shrinkage in the heavy
section.

Mr. Potts said, with their experimental casting
machine, the receiver was fitted to the running
system of the plate itself.

Mr. Kilby said he was thinking of a pattern,
say, of a wheel eight or nine inches in diameter
with a fairly heavy centre boss.

Mr. Potts said he saw no reason why they
should not run over the boss, but it would mean
that the casting unit would have to be altered each
time to do this:

Mr. Kilby said that brought him to another
point he wished to make. He was experimenting
himself and was afraid he had not had the success
he had been led to believe was possible. For
the actual time taken in producing such moulds,
he thought the time lags had not been taken into
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account—there was delay in mixing the plaster,
filling the mould and waiting for it to set. It
was a satisfactory process if there was a long run
of moulds, but with one or two only it became
a very expensive job. In his experiments he had
followed exactly the way described, but it took
him two days to make one mould, or two and a
half days making two moulds. They were now
in the core stove and had been there for two or
three days. He hoped to take them out and try
them, but up to date he had spent almost three
and a half days on those two moulds.

Mr. Potts said he was sorry Mr. Kilby had been
disappointed initially and suggested he would not
get results the first time. His firm had started two
years ago, and had actually waited nine months
until he could get one man relieved of other duties,
who had carried out the experimental work. Having
tried out the system, they would not get really
good results until the operators had been trained
to handle the materials.

Mr. Kilby said the reason he had raised the
point was that they had been told the plate took
four hours to make, but the master pattern might
take twenty hours or more, and if only one plate
was required, it would cost much more than the
members would expect.

Mr. Potts said he had given a warning that
the times ‘guoted should be treated with some
reservation. The man engaged by his firm was
tremendously interested and was one of those who
liked to work at piece-work speed. The actual
times he was employed on those moulds were
accurate, but he was doing a series of plates and
while waiting for one mould to set, was making
a second.

Corroborative Evidence

Mr. Levy said, as no doubt many members were
aware, a specific purpose of his visit to the United
States a year or so ago was to investigate the possi-
bilities of pressure-cast patternplates, and he had
seen the whole process. The question of time was
most important. He also emphasized the quality of
the plaster. In the States they had a natural gypsum,
and he had been informed on good authority that,
definitely, there was admixture of asbestos used with
it. It might be that British plaster was all the better
for not having asbestos in it, and he had to admit
that Mr. Potts’s plates (exhibited) were very much
superior in finish to a good many that he had seen
in America, and particularly as far as the large-size
plates were concerned.

On the whole, he thought plaster casting of pat-
ternplates should not be rushed; a little discretion and
experimental work on the part of the individuals
would get its reward. The pressure used by the
Americans was generally not much more than three
to five pounds, lower even than that Mr. Potts was
using, and from the size of the asbestos baffle (used
in the bottom of the container) he would say that the
higher pressure was due to the greater thickness of
the sheet employed here.

The branch president (Mr. D. Graham Bisset)
said it was necessary to keep a sense of propor-
tion; neither Mr. Potts nor anyone else would ask
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a foundryman to make a patternplate for a “ one-
off ” casting. Mr. Potts was thinking of production
plates which required quality and accuracy with most
present-day methods of moulding, and he thought
the process should be viewed from that angle. Mem-
bers should not confuse the one- or two-off job with
perhaps 500 or 1,000 off, which were quite a dif-
ferent matter.

Mr. Moore asked, when blowing the pattern out
of the plaster, if any kind of a pressure fitting or
nozzle was used.

Mr. Potts said they had a nozzle fitted to the
end of the air line sufficiently small to go into the
hole that the nail had formed. It was just an ordi-
nary brass cock drawn out to the size of the hole.
They pushed it down and turned on the air and the
pattern was released.

Production Times

MR Harvey confirmed Mr. Potts’s times of manu-
facture, especially on jobs where there was a rather
large pattern on a small plate, say 12 by 12 in. or
14 by 12. His times were, in his opinion, in the right
region of about 6 hrs. for making the plate.

M r. Pierce said he had been amazed by the times
given for making such plates. He had seen and had
been personally responsible for some very intricate
matchplates and had seen them made very quickly,
but he could not reconcile the making of the job
shown in 8 hrs., where they had to make the pattern
also of plaster. He wondered if a mistake had been
made, and the speaker really meant to include the
time for making the pattern as well as the metal
patternplate.

Mr. Potts said with regard- to times, he might
have misled members slightly. The centre plate on
the slide shown* had six individual aluminium pat-
terns mounted on a cast-iron plate. The time given
of 4 hrs. was for making those individual patterns
only. All the other times quoted were from receipt
of the master patterns to delivery of the completed
plate to the foundry, excluding stoving time.

Appreciation

Mr. Bailes thought there was a general inference
from the paper which was of some interest. As a
nation we were noted for our skill in under-state-
ment. In the lecture members had been told of
something good which had been picked up from
abroad but, what was of more importance, the good
idea had been accepted, used, and improved upon.
Mr. Potts was to be highly congratulated on the ex-
cellent development work he had put in.

Mr. Levy, in proposing a vote of thanks, said he
was in a somewhat unique position to appreciate the
enormous amount of work that Mr. Potts must
have putin, not only in the production of his plates,
but in the presentation of the Paper in a lucid
manner. Having seen the kind of patternplates that
the Americans were turning out and compared them
with the high-quality plates that Mr. Potts had pro-
duced, it was evident that he had made some
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advances on the American system, and he presumed
that those advances were a combined effort—result-
ing from the skill of his operatives and the excellence
of materials and the methods which had been em-
ployed.

Essentially, the whole system was much the same
as that which he had seen operating in the States, but
in practice—and, as practical men, that was mem-
bers’ chief interest—Mr. Potts’s results were in-
finitely better. If any members were considering
trying the system out, he would say, “ Don’t try
to run before you can crawl.” Apart from that he
could only thank Mr. Potts for his efforts and for
the exceedingly interesting paper.

Mr. Wizard, seconding, said a great number of
points came to mind when speaking of matchplates,
but there had been an excellent discussion, and what
they had been told was quite simple, direct and
extremely clear. The only thing that some members
were puzzled about was whether they could make
matchplates. It usually took eight or nine hours,
and they were never very satisfactory. Those
founders who had not got air pressure available
might investigate a little further to see if it could
be done by gravity casting. He thought the London
branch were to be congratulated on securing such
an excellent and practical Paper. There was one
thing he had not heard mentioned, and it concerned
the handling of plaster. There was a snag that, if
plaster was mixed too much and overworked, it be-
came useless.

The vote of thanks was carried by a hearty round
of applause.

Plate-lifting Clamp

The plate-lifting clamp shown above is made by
Chamberlain Industries, Limited, Staffa Works, Ley-
ton, London, E.10, and appears to be useful for foun-
dries handling plate castings, though the description
accompanying the illustration refers to steel plates.
It is made in two sizes, the smaller of which will carry,
a ton.
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Survey of the Shell-moulding Method of
Casting Production

By Bernard N. Ames

oContinued from page 59)

Effect of Shell Thickness

To investigate the effect of shell thickness, wedge
moulds were prepared in thicknesses of -Vin., £ in.,
i in.and in. Two moulds of each thickness were
clamped and bedded in medium steel shot, with 2\
in. of backing. These were cast from a 5 per cent,
silicon/aluminium alloy at 1,250 deg. F., (675) in gun-
metal bronze at 2,050 deg. F., (1,120) grey iron at
2,720 deg. F., (1,510) and Navy class “ B ” steel at
2,950 deg. F. (1,620 deg. C.). Two green-sand con-
trol plates were cast with each series. As in the
back-up test series, fmin. thin slices were taken from
the wedges, longitudinally, at 2 in. from the side

* Official Exchango Paper from the American Foundrymen’s
Society presented to the Annual Conference of the Institute of
British Foundrymen and published with permission of the U.S.
Navy Department.
lurgist, Material Laboratory, New York Naval Shipyard. The
opinions or assertions contained herein aro those of the Author,
and are not to be construed as official, or necessarily reflecting
the views of the Navy Department.

(a) Control; (b) ft-in. Shell; (c) 5-in. Shell;
(<9 A-iu Shell.
Fig. 26 —X-ray Photographs of Thin Slices to show
the Effect of varying Shell Thickness on the
Soundness of Shell-cast “ G" Bronze Test Plates.

(d) J-in. Shell;

The Author is supervising physical metal-

opposite the gate for X-ray inspection while the
adjacent slices were macroetched, in the case of
gunmetal bronze and aluminium-alloy specimens.

No appreciable differences in soundness between
castings of varying shell-mould thickness were
found on examination of the aluminium macros and
radiographs although the mean grain size of the
sand-cast control was slightly smaller. Radiographs
of the bronze specimens, Fig. 26. did not
indicate any appreciable sensitivity to shell thickness
from the standpoint of internal unsoundness. The
macrographs as shown in Fig. 27 showed the skin
chill condition on the green-sand control and the
usual lack of skin chill in the shell-mould castings.
A definite trend toward larger grain size as the thick-
ness of the shell is increased can be noted. This is
indicative again of the insulating effect of shell
moulds.

The shell-cast grey-iron slices exhibited light

(a) Control; (b) A-in. Shell; (c) 5-in. Shell; (d) J-in. Shell;
09 A-in Shell.

Fig. 27.—Effect of varying Mould Thickness on the
Macrostructure of Shell-cast “ G" Bronze Test
Plates.
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(a) Control: (ii) A-in. Shell; (c) 3-in. Shell; (d) 1-in. Shell;

(e) iV-in Shell.

Fig. 28.—X-ray Photographs of Thin Slices to show
the Effect of varying Shell Thickness on the
Soundness of Shell-cast Class “B ™ Steel Test

Plates.

shrinkage at the sinkhead wedge junction, with a
slightly heavier shrinkage condition on the i in. and
Ye-in. shell slices than on the two heavier shell
specimens. The controls showed least shrinkage,
possibly due to a slight gas porosity condition, but
had rougher surfaces.

Overall X-ray radiography on the steel wedge
plates demonstrated that the green-sand controls
were inferior from the standpoint of surface finish,
although all castings possessed a certain amount of
shrinkage due to gating design. Thin slice radio-
graphs, Fig. 28, showed the shrinkage in the casting
to be slightly less extensive in the -jV-in. shell with
little difference in gas porosity between any of the
shells and green-sand control.

Effect of Curing Time

To investigate the effect of this variable on macro-
structure and internal unsoundness, a number of
wedge-plate moulds were made following standard
procedures, except that curing time at 600 deg. F.
(310 deg. C.) was varied from + min. to 2| min.
Two moulds in each cure-time group were clamped,
bedded in 2\ in. of steel shot, and poured in gun
metal bronze at 2,050 deg. F., (1,120 deg. C.) to-
gether with two green-sand control plates. The
castings were sectioned in the usual manner, a -i—in.
slice being taken 2 in. from the end opposite the

JULY 16, 1953

(a) _Green-sand; (J;) Silica Shell; CiC) Zircon Shell.
Fig. 29.—Effect of varying Base Sand on the Macro-

(a) Green-sand; (i>) Silica Shell; (c) Zircon Shell.
Fig. 30.—Effect of varying Base Sand on the Macro-
structure of Shell-cast “ G ”” Bronze Test Plates.

(a) Green-sand; (6) Silica Shell; (c) Zircon Shell.

Fig. 31.—X-ray Photographs of Thin Slices to show
the Effect of varying Base Sand on the Soundness
of Grey-iron Test Plates.
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gate, with the adjoining slice etched for macro-
examination. No significant differences in the de-
gree of internal unsoundness were noted in either
the macrostructure or radiographs.

Effect of Base Sand

To determine the effect of a substitute sand grain
such as zircon sand (a considerably denser material
of higher heat conductivity), a number of ¢-in. shell
wedge moulds were prepared. One set contained a
normal silica sand mix; the other a fine (about
140 A.F.S.) zircon sand, in the proper proportion
(4.5 per cent, by weight) to maintain the normal
sand-to-resin volume relationship. Eight moulds
of each type were clamped, and bedded in steel'
shot, 2i in. all round, together with eight grcen-
sand control plate moulds. Two of each were cast
in a 5 per cent, silicon-aluminium alloy at 1,250
deg. F. (675 deg. C.) gunmetal bronze at 2,050
deg. F. (1,120 deg. C.) grey iron at 2,740 deg. F.
(1,505 deg. C.) and class “ B ” steel at 2,950 deg.
F. (1,620 deg. C.). Macro and thin slice X-ray
specimens were taken in the usual way.

The photomacrographs of the aluminium slices,
Fig. 29, showed a finer grain-size in the zircon-
cast specimen, indicative of a more rapid rate of
solidification. Positive prints of radiographs of thin
slices showed equivalent microporosity in green-
sand and silica-shell cast slices, with somewhat less
microporosity in the zircon specimen. Overall
X-ray radiography on the aluminium wedge plates
confirmed this condition.

In the bronze plates, a finer grain-size was
evidenced by the specimens cast in a zircon shell
as compared with those cast in green-sand or silica
shells (Fig. 30). Radiographs of the grey iron speci-
mens showed an area of shrinkage at the sinkhead-
plate junction of the sand-cast plate, with less
shrinkage in the silica shell specimen and practically
none in the zircon shell slices (Fig. 31). The
exographs of the class “ B ™ steel slices cast in
silica and zircon shell moulds did not exhibit any
appreciable differences.

Comparison of Mechanical Properties

Duplicate heats were run to determine the
optimum pouring temperature for shell-cast 5 per
cent, silicon-aluminium alloys and to secure com-
parisons of elongations and ultimate strengths
between shell-cast and green-sand bars at various
pouring temperatures. For these heats, the as-cast
0.505 in. double tensile bar design was used as
shown in Fig. 32, the plastic-bonded shells being
moulded with a 10 by 12 in. plate and pattern,
and the green-sand counterparts being made in
No. 0 naturally-bonded Albany sand with a wood
pattern of similar design and dimensions. In each
heat, two shell moulds and two green-sand moulded
tensile coupons, were poured off at each of the
following pouring temperatures—1,350, 1,300, 1,250
and 1,200 deg. F. (730, 700, 680 and 650 deg. C.).
In addition, two shell-mould wedge plates and two
green-sand control plates were poured off at each
temperature. All shell moulds were bedded with
a 2 in. thickness of steel shot.
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Fig. 32—Shell-moulded Aluminlum-alloy Test-bar
(43 Alloy), As-cast.

The graphed results are shown in Fig. 33. It
was observed that at the higher and optimum pour-
ing temperatures, the overall properties were slightly
superior for the shell-cast specimens. Radiographs
of thin slices taken from the wedge specimens
indicated a tendency for a greater degree of internal
soundness in the shcll-cast specimens. It is believed
that the superior properties of shell-cast bars at
the temperatures noted are due to the improved
cleanliness exhibited in the fractures of the tensile
bars.

For similarly testing the tin-bronze tensile bars,
the pattern equipment used was a double bottom-
gated test-coupon pattern mounted on a 14 by
18 in. plate (Fig. 6) for shell moulding and a wooden
counterpart mounted on a follow-board for green-
sand moulding. Two types of tensile bar inserts
were used for each pattern, one a pair of bars

Deq. C

Fig. 33.—Mechanical Properties v. Pouring Tempera-
ture of Aluminium-alloy Shell-cast and Green-
sand-cast Tensile Bars.
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Deg.C

Fig. 34—Mechanical Properties v. Pouring Tempera-
ture of Navy "M ” Bronze, As-cast Gauge Shell
and Green-sand-cast Tensile Bars.

of standard oversize gauge diameter requiring
machining to finish to 0.505 in. gauge diameter,
and the second pair calculated to cast to approxi-
mately 0.505 in. gauge diameter. The purpose of
this latter set was to secure additional data relative
to the skin chill effect, or lack of skin chill, on com-
parative mechanical properties of shell-cast bars.

Four Navy “ M ” or valve bronze heats were run
in this series, consisting of two duplicate heats
for each type of tensile bar insert used. In each
heat, shell moulds bedded in steel shot and five
green-sand moulded counterparts were cast, one
of each for the following temperatures: 2,150, 2,100,
2,050, 2,000 and 1,950 deg. F. (1,175, 1,150, 1,120
and 1,090 deg. C.).

The graphed results (Fig. 34) for the as-cast
0.505 in. tensile bar inserts showed higher ultimate
strengths and elongations at virtually all pouring
temperatures for the shell-cast specimens, but lower
yield strengths. On the machined bar series (Fig.
35) the average values followed the same pattern,
with higher ultimate strengths and elongations and
lower yield strengths throughout the range.

The green-sand test-specimcns generally exhibited
a greater amount of dross and gas porosity than
the shell-cast specimens. The lower yield strengths
of the shell-cast test bars as compared with green-
sand bars may be due to the slower cooling rate
and lack of skin chill exhibited by the shell-moulded
test bars.

In summary, development data and production
experience indicate that shell-moulded castings in
the ferrous and non-ferrous alloys can develop
mechanical properties and internal soundness, at
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Fig. 35.—Mechanical Properties v. Pouring Tempera-
ture, for Navy “M ” Bronze, Machined Gauge
Shell and Green-sand-cast Tensile Bars.

least equal to, if not superior to, green-sand castings.
The trend toward greater internal soundness and
high mechanical properties in the shell-moulded
castings can be attributed to cleaner metal with
less gas inclusions and dross. This is probably a
function of a consistently clean mould with good
permeability and venting capacity.

APPLICATIONS AND ECONOMICS

The shell-moulding process is currently being
utilized on a variety of parts predominantly in the
ferrous alloys (grey, malleable and spheroidal iron).
The applications which may be suitable are closely
related to the economics of the process as compared
with conventional practice. From an overall point
of view every casting design is not suited for the
shell-moulding process. Tooling costs are still
relatively high, and hence, the necessary volume
is a basic requirement Secondly, the design of the
casting must lend itself to a suitable parting and
gating arrangement. Thirdly, and possibly the most
important factor, will be the degree of saving that
can be effected in the cleaning room and machine
shop since the greatest economies will generally be
effected in these departments. No general rule for
a cost comparison with sand castings can be derived.
Each casting must be examined on its own merits.
Other considerations, however, which may be
factors in considering the utilization of the shell
process as a production technique, involve the con-
servation of material normally removed during
machining operations or in parts produced in an
alloy that is difficult to machine or in a significant
decrease in foundry rejections. In the first case,
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if a large amount of material be removed in
machining, or in the second case if machining costs
be high, it may be advisable to consider shell mould-
ing as an alternative and possibly more economical
method of manufacture.

At the present stage of development, shell mould-
ing is particularly suited to the production of cast-
ings in aluminium alloys, certain bronzes and
brasses, high conductivity copper, malleable, grey
and ductile iron and stainless steels. In the pro-
duction of medium carbon steels careful control
of investment formulations and processing and in
the proper conditioning of the molten metal are
necessary if pinholing difficulties are to be avoided.
In the case of small tin bronze or aluminium cast-
ings, as indicated previously, which have been
“treed ” as in the investment-casting process and
poured vertically, some difficulty has been
experienced in penetration and “ burning in” on
the castings in the lower part of the mould.

The following applications for shell-moulded cast-
ings being produced on a production basis have
been reported:s*

(a) Automotive castings in grey iron such as
governor bodies and bushings for automatic
drives, exhaust valves in alloy steel, camshafts,
rocker arms and crankshafts.

(b) Agricultural castings such as rocker-arm
brackets, pinion-bearing cages, crankshaft
pulleys, exhaust-pipe flanges and brake drums.

(c) Valve bodies, bonnets and pipe fittings
such as tees and L-s in stainless steel and
bronze.

(rf) Ordnance parts in magnesium, aluminium,
ductile and malleable iron.

(e) High-conductivity copper castings.

In addition to the above many miscellaneous
castings are currently being evaluated for aircraft
or general machinery utilization. At the shipyard
foundry with which the Author is associated many
different applications have been explored in the
laboratory and a production unit on a jobbing basis
has been in operation for several years. The opera-
tion of this shell-moulding unit, previously
illustrated, which has been operated on a very
simple, manual basis, has established the fact that
considerable economies can be derived by the
utilization of this process on a jobbing basis, pro-
vided the proper casting application is selected.
The determination of the feasibility of the process

Fig. 36.—Impeller Patternplate, 10 by 12 in.
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Fig. 37.—Patternplates for a Mounting Panel,
14 by 18 in.

on a particular casting design can be accomplished
quite economically and quickly. A wooden dump-
box or a hand-charging device, an oven which is
capable of attaining a minimum temperature of
500 deg. F. (260 deg. C.) and an aluminium match
plate or a steel plate with a rough mounted pattern
is all that is required. On occasion to explore
certain applications rough sand castings in bronze
have been hand-tooled and mounted. This is
illustrated in Fig. 36. On this impeller casting
which was subsequently cast in several alloys to
determine the practicability of manufacturing
similar parts a slight backdraft condition existed
on several vanes which were A of an inch thick
at the tip. However, suitable shells and castings
in aluminium alloys and grey iron were obtained
by this technique.

The first production shell-moulding job which
was assumed by the New York Naval Shipyard
centred around several fire-control instrument com-
ponents in a 5 per cent, silicon/aluminium alloy.
The original design specified sheet-metal fabrica-
tion but long-term delivery quotations necessitated
a study of shell-moulding possibilities. Shell mould-
ing as a manufacturing technique was finally
decided upon due to the expected savings in the
machining of gasket grooves of certain castings,
superior surface finishes which were expected to
reduce surface preparation for final painting and

Fig. 38.—Portable Muller for ResinjSand Mixtures.
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Fig. 39.—Mounting Panel Mould, Cope and Drag.

the limited machine-tool facilities available at that
time. Quantities for each item ranged from 1,300
to 4,000 pieces. The larger and more critical cast-
ings involved were:—(a) A cover casting; (b) a
mounting panel, and (c) a motor mounting bracket.
The plate equipment for the cover and mounting
panel castings, was of alloy cast iron, while the
patterns were of machined medium carbon steel,
with aluminium runners in some instances. The
plate and pattern for the motor bracket casting were
of aluminium alloy throughout. All  plates
incorporated button-head, spring-return stripping
pins for mould ejection and small tapered buttons,
for bolting mould halves together.

The pattern equipment for the mounting panel
casting is illustrated in Fig. 37. The pattern is

bottom-gated, with three ingates, 14 times the
area of the runner bar, while three small
“risers” hold the top rim-section. A dry-sand

pouring cup was set in a print at the top of the
downgate. Metal shrinkage was provided on the
pattern as in normal sand practice, i.e., 1V in. per ft.
The maximum Casting tolerance specified was
+ 0.010 in. on a 13.75 in. length and 8.875 in.
width of the casting, and + 0.005 in. on the depth
and width of the gasket groove. The average
tolerance on all other dimensions, including bore
locations, was = 0.010 in. The pouring weight was
6.5 Ib.

The cover casting, shown previously in Fig. 13,
presented an additional problem in that the only
available patternplate size 14 in. by 18 in. could
not accommodate a bottom gating arrangement
which was considered desirable at that time. Con-
sequently, it was necessary to gate on the flat,
introducing the metal through three ingates.
Here again, lack of head necessitated the use of
a pouring cup. Casting tolerances on this 12.500 in.
long and 9.876 in. wide cover were of approxi-
mately the same order as the mounting panel. The
poured weight was 6.6 Ib. The motor bracket
pattern, Fig. 7, was gang-gated, six to a mould.
Difficulties in securing smooth surfaces on the lower
castings on the “ tree ” with this gating arrangement
necessitated a gating change. A print was located
in the centre of the runner to receive a dry-sand
pouring cup, and the mould was poured flat, with-
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Fig. 40— Ordnance Cover Mould, Cope and Drag.

out shot backing. The poured weight was 6 Ib.
On this casting, tolerances varied from =+ 0.005 to
+ 0.010 in. with no draft permitted on the motor
mounting surface.

A portable muller mixer shown in Fig. 38, was
utilized for mixing the resin/sand mixture. 150
A.F.S. silica sand of 5 screen distribution with 7
per cent, resin was generally used. The dwell and
cure cycles were as follow: —

(a) Covers:

Dwell temperature range: 300 to 450 deg. F.
(150 to 185 deg. C.) (a resin with wide setting
latitude used).

Dwell time range:
on plate temperature.

Cure temperature: 600 deg. F. (315 deg. C.).

Cure time: 50 to 60 sec. depending on plate
temperature at dwell.

Average mould thickness: rVto | in.

(b) Motor Bracket Mounting Panel:

Dwell temperature range: 370 to 450 deg. F.
(180 to 185 deg. C.).

Dwell time range:
on temperature.

Cure temperature: 600 deg. F. (315 deg. C.).

Cure time: 60 sec.

Average mould thickness: rV to | in.

After the shell mould was stripped free, it was
placed face down on levelling boards, and weighted
with bags of shot to minimize distortion or handling
deformation while hot. An elapsed time of 30
to 60 sec. was generally sufficient to eliminate any
thermoplastic tendencies in the shell mould.
Following stripping, the patternplate was run
through as many cycles as the heat head permitted,
which generally averaged three to five moulds,
depending on the resins employed. When one half
pattern had cooled past the usable range, it was
placed in the oven for reheating, and the other
pattern half used until that too required reheating.
Stripped and cooled shells were stored vertically
in portable racks until ready for assembly. Typical
mounting panel and cover moulds are shown in
Figs. 39 and 40, respectively. Due to the close
tolerances required, moulds were assembled with
machine screws and speed nuts, Fig. 14; driven
with a torque-controlled electric nut runner. This

10 to 15 sec. depending

12 to 15 sec., depending
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Fig. 41.—Mounting Panel (approx. 12 by 91 in.) As-cast.

manner of assembly while holding dimensional
tolerances and reproducibility to the most favour-
able degree, is time consuming and expensive.
Before assembly, moulds were given a routine
inspection  for quality. Few defects were
encountered. However, the defective moulds
encountered usually were rejected due to thin spots,
chipping or porous areas on vertical surfaces. The
use of a quick-setting core paste, applied by bulb
in a thin bead around the mould cavities, reduced
assembly time appreciably, and promoted a strong
joint. However, the application required extreme
care; the paste, if placed any closer to the mould
cavities than 4 in. resulted in casting blows. In
addition, the bond line thickness generally
influenced the casting dimensions.

For bedding, the mounting panels were placed
vertically in the double compartment bedding boxes,
three to each compartment, and a No. 660 steel
shot valved into, around, and over the moulds,
with a hose arrangement leading from the loading
tank. Dry-sand pouring cups were dropped into
the downgate print to provide a suitable head. The
cover moulds were bedded in on the flat in a
similar manner with a dry-sand pouring cup
attached, save that only one mould per box could
be bedded. The motor brackets were poured-off
without shot backing since the light sections made
additional mould support unnecessary.

Mounting panels, covers and motor brackets were
poured from 1,350 deg. F. (730 deg. C.) or lower,
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three to a ladle. The pouring was done as close
to the cup as possible, to minimize drop, and it was
found necessary to control pouring temperatures
very closely in order to minimize shrinkage. The
moulds collapsed readily on breakout, displaying
carbonization in the mould section area immediately
at and bordering the casting cavity, with the remain-
ing portions apparently unaffected. In all instances,
castings broke out cleanly, with no adhering sand.
No sandblasting or other surface cleaning was
required at any time. Finning was practically non-
existent.

Dimensional tolerances in all critical areas were
held satisfactorily. Control castings from each heat
were radiographed and found to be free from
objectionable internal shrinkage and gas porosity.
Rejects in the mounting panel casting were fairly
low, actually 24 plate castings being rejected of a
total of 1,005 manufactured due to casting defects
or dimensional inaccuracies. The cover castings
were susceptible to shrinkage at the hinges and lift-
ing lugs. This defect was reduced in severity by
close control of pouring temperature. This
particular casting was sensitive to the type of resin
employed; stiff, high-tensile moulds causing mould
failure on pour-off. Typical panel, cover and motor
bracket castings are illustrated in Figs. 41, 13,
and 42.

Another class of castings currently in production
are spheriodal-iron clamps used in securing staging
around ship hulls. All patterns were made in an
aluminium alloy, as a weight-saving feature. The

Fig. 42. — (left) Ord-
nance Motor Bracket
Castings, As-cast.

Fig. 44.—(right) Stag-
ing Clamp Castings,
As-cast.



Fig. 45.—Half-mould for Staging Clamp Castings.

master patterns and castings for one of these clamp
designs are shown in Figs. 43 and 44. It will be
noted that the pattern is of the reversible-mould
type, and that four castings of two designs are
cast in each mould. The gating and heading was
typical for ductile cast iron, incorporating heavily

choked runners and ingates, together with skim
bobs, and substantial risers, notched for easy
removal by flogging. Moulding mixtures and

cycles were similar to those employed on the
aluminium castings described previously. Moulds
were generally pasted together and bedded vertically,
several to each box, using air vibrators to secure
maximum compression of the shot during the
bedding operation. A typical mould half is shown
in Fig. 45. The castings produced were excep-
tionally smooth and required no further machining
operations.

An example can be quoted of shell moulding
in a 0.45 per cent, carbon steel where improved
yield and the elimination of certain machining
operations justified the use of the method even
though very close tolerances and high surface finish
were not particularly important. The master pattern,
mould and core were shown previously in Figs.
10, 11, and 12.

The investment formula utilized on this job was
varied somewhat from that previously described,

Fig. 46.—(left)
Ahim inium
Bom b-
chocks, As-
cast.

Fig. 48—
(right) Tur-
bine - blade
Mould, Cope
and Drag.
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Fig. 47.—Turbine-blade Patternplates.

in order to combat the increased penetration and
washing characteristics of medium carbon steel.
The formulation generally employed for medium
carbon steels, consisted of:—A.F.S. 230 sand (rela-
tively high clay), 82.0 per cent; silica or zircon flour,
375 mesh, 7.5 per cent.; phenol-formaldehyde resin,
10.5 per cent.

It was found necessary to lengthen the dwell
period for investments of this type to 25 to 30 sec.,
at 350 to 450 deg. F. (175 to 230 deg. C.) plate
temperature to secure } in. thick moulds. The
curing time was not affected and averaged 60 sec.
in the strip heater. The moulds were charac-
terized by velvety, close-grained surfaces, firm
edges, and good strengths. The moulds were bedded
horizontally in steel shot, vibrated, and poured
off in the temperature range of 2,900 to 3,000 deg.
F. (1,590 to 1,650 deg. C.). Very little sand
adherance to these castings was experienced in com-
parison with sand castings, and the resultant surface
finishes were superior to sand castings, although not
approaching the surfaces obtained in the non-
ferrous, or grey-iron alloys.

Another shell-moulding casting application in an
aluminium alloy is illustrated in Fig. 46. In this
bomb chock casting, considerable machining time
was eliminated. Still another application, steam
turbine blades, currently under development for
manufacture by the shell-moulding process, is
illustrated in Figs. 47, 48, and 49. These blades
are cast in a 410 stainless-steel alloy and poured
horizontally. The gating arrangement shown
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yielded X-ray sound blades. On the basis of the
development work accomplished to date, it is
believed practical and economical to cast 410 stain-
less turbine blades of the size indicated and to
finish to plan dimensions by an automatic grind-
ing and machining operation. A light belt sanding
as practised in the investment-casting field is
sufficient to reduce the surface finish of these blades
to an r.m.s. value of approximately 25.

In evaluating the applicability of any particular
casting design to the shell-moulding process, it has
been found profitable to discuss the casting
tolerances and design with the design agency con-
cerned. Frequently, tolerances are applied to a
dimension of a part simply because in ordinary
machining operations it is easy to attain. However,
in many cases it is possible to open up tolerances
on a piece if machining is to be completely
eliminated. This has been accomplished, in many
cases, without affecting the serviceability of the
casting. In addition, design changes may sometimes
make the difference between an economical pro-
ductive casting method in shell and one which
will give considerable difficulty in casting sound.

Shell moulds are also being utilized to some
extent as a core carrier. Shell moulds coated with
a high-temperature varnish will withstand numerous
runs through a tower oven and provide a relatively
cheap core carrier.

In any cost analysis of the shell-moulding opera-
tion, the cost of the resin employed will frequently
represent 50 to 75 per cent, of the direct labour
and raw material costs of manufacturing a mould
or core, depending upon the degree of mechaniza-
tion employed. Hence, any method or process
which will reduce the conventional amounts of resin
required to produce a shell mould or core of suf-
ficient strength, will certainly be reflected in marked
decreased costs, and may enlarge the area in which
the process can be utilized.

There are many hidden advantages to the shell-
moulding process which many operators have con-
sidered in deciding upon the applicability of any
casting design to the shell-moulding process. Among
them is a saving in foundry scrap due to dirt and
trapped sand. Usually the defective moulds made by
this process are eliminated prior to pouring. In addi-
tion, overheads, based on space required for a
certain degree of productivity, are less than in con-
ventional moulding. The smooth surfaces obtained
in shell-moulded castings permits easyindentification
of defects. It has been the experience of the Author
that evidence of internal unsoundness of a shell-
moulded casting can be detected by surface
examination. However, in conclusion, it must be
re-emphasized that this process is not a panacea
for all foundry ills. In the final analysis, it probably
will only replace a small percentage of conven-
tional sand casting, but if properly applied to the
right job can be a useful and economic tool.
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Correspondence

[Ike accept no responsibility lor the statements made or the
opinions expressed by our correspondents.]

FLUIDITY TEST FOR QUALITY CONTROL

To the Editor of the Foundry Trade Journal.
sir,—The article under this title appearing in the
Foundry Trade Journal ON Ma 21, 1953, prompts
some thought on the use of a fluidity test for routine
purposes in an iron foundry. In most cases, the test
can only give post-morten evidence, and merely con-
firms that misruns are due to poor fluidity.

In a detailed investigation of the fluidity of molten
cast iron (B.C.I.R.A., Journal of Research and De-
velopment, October, 1951) the present writer has shown
that only pouring temperature and composition have
any significant effect on fluidity. |If, therefore, com-
position remains constant, fluidity varies directly with
pouring temperature. It has also been demonstrated
that pouring technique can seriously influence the length
of a fluidity spiral, unless elaborate precautions are
taken.

The author of the recent article quotes the case of a
foundry where composition as it affects fluidity is
virtually constant, but where ladle temperature varies
+ 70 deg. C. Why not, then, measure pouring tem-
perature instead of going to the trouble of making a
mould, pouring the metal and measuring the resultant
casting? Surely the measurement of temperature is
quicker and not subject to the inaccuracies of a fluidity
test which can be influenced by pouring technique.

The fluidity test is only of real value as a research
tool to determine the effects of various factors on the
fluidity of the metal and, once these factors are estab-
lished” the information can be used in foundry practice.
If misruns are being experienced in an iron foundry,
casting a fluidity spiral will not correct the trouble;
steps must be taken to increase the pouring tempera-
ture or, in certain cases, to change the design of the
running system of the moulds giving trouble. ~ In most
foundries it is possible to divert suspected metal to
heavier castings, which are less likely to misrun and
to wait for hotter metal from the furnace at some later
stage, for the more difficult castings.—Yours, etc.,

E. R. Evans,
Research Department.
British Cast Iron Research Association,
July 7, 1953.

CURE FOR INDUSTRIAL MYOPIA

Sir—While greatly appreciative of the kind refer-
ence in the leading article under the above title in
your issue of July 9, | should like to correct a mis-
apprehension which may arise. The booklet referred
to on the work of the British Cast Iron Research Asso-
ciation’s operational team was initiated, prepared and
issued by the Council of Ironfoundry Associations. |
was glad to accept their invitation to write the intro-
ductory note and provide facilities, but otherwise the
credit should be given wholly to the C.F.A.—Yours,
etc.,

J. G. Pearc_e,

Director.
British Cast Iron Research Association,

Alvechurch, Birmingham.

July 11, 1953.
Plans have been approved for an addition in
Western Road, Jarrow-on-Tyne, for Jarrow Metal

Industries, Limited.
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Foundry Accident Sequel

Sheriff John MacGregor, QC, has issued his con-
sidered judgment in an action raised in Falkirk Sheriff
Court at the instance of Alexander Beattie, iron-
moulder, against Carmuirs Iron Company, Camelon,
Falkirk. Beattie sued defenders for payment of the
sum of £2,500.

In his condescendence, Beattie stated that he was em-
ployed by the defenders. On or about March 17, 1950,
he was carrying out his normal work in the moulding
shop at Carmuirs Iron Works, and in the course of his
work he had filled his ladle with molten metal from the
bogie which had conveyed the metal from the furnace.
As he walked over towards his box, he had to stand
on a section of the floor which was sloping, and as he
did so his foot slipped. In trying to regain his balance,
the pursuer sustained a severe strain of his back, re-
sulting in a prolapse intervertebral disc and was totally
incapacitated from March 17, 1950, for about seven
months.  Since then, he has only been fit for inter-
mittent light work which he has had to give up on
every occasion owing to recurrence of his injury.

The pursuer also averred that the accident was caused
by the fault or negligence of defenders in having in-
adequate and badly-constructed roadways Ieadin% to
the moulders’ boxes. Defenders knew or ought to have
known that the sloping embankment of sand might
cause a moulder carrying a full ladle to slip or stumble
and therefore constituted a trap and a danger.

The defenders, in their submission, admitted that
there was a slight slope leading from the roadway to
pursuer’s boxes, but the incline did not exceed one Inch
in six feet. They denied that the difference in levels
was too great for a person carrying a heavy ladle of
metal or that the accident was caused by their fault
and negligence in having inadequate and badly-con-
structed roadways.

The Sheriff found that pursuer had suffered pain and
was unable to resume his work as a moulder. Having
sustained injury through the fault and negligence of
defenders, the pursuer was entitled to reparation from
them.  The Sheriff assessed the sum due as solatium
at £100, and net loss of wages at £341, a total of £441.
He therefore granted a decree for the sum of £441, in
favour of pursuer.

In a note accompanying his decision the Sheriff said:
“ After consideration | have come to the conclusion
that pursuer is entitled to reparation from defenders
for the injury sustained by him while in their employ-
ment. The main factor influencing me in making this
decision is a dangerous operation even on level ground.
To add to the danger by causing the workman to walk
up this slope, even though a short one, appears to me
to have been an addition to the already existing danger
which could and should have been avoided.

“ The Pursuer’s procurator argued that in addition to
sums for loss of wages and solatium the pursuer was
entitled to a sum of money for diminished earning
capacity. The evidence does not support this claim. It
shows that pursuer is now able to earn, in another type
of employment which he appears to be able to obtain,
a weekly wage at least equal to the wage he earned as
a moulder before the accident.”

A small liaison committee, appointed to examine
the possibility and desirability of a continued exchange
of information on foundry productivity between Wes-
tern European nations, met in Brussels on July 3.
Among subjects discussed, it was provisionally agreed
to arrange a half-day meeting in Paris during the period
of the International Foundry Congress—possibly on
the afternoon of September 22.
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Personal

Mr. P. E. Trier, m.a.,.and _M.I'. G. Knott, m.a,
A.M.LEE., have been appointed joint managers of the
Milliard research laboratories.

Mr. G. S. Ramage, secretary of the Harland Engi-
neering Company, Limited, Alloa, has been appointed
t092t3he Board of directors. He has been secretary since
1923.

Mr. John Glegg retired last week after 57 years’
service in the patternmaking dept, of the Carron Com-
pany and was presented with a smoker’s outfit by his
colleagues.

Sir Geoffrey Herbert Savage, Works director of
the Rover Motor Company, Solihull, for three years
president of the Birmingham branch of the Engineer-
ing and Allied Employers’ Association, whose death
was announced recently, left £31,094 (£14,903 net).

Mr. H. Ey1es, secretary of thhc Birmingham Cham-
ber of Commerce, who is shortly to retire after nearly
40 yrs. service, was presented with a clock on behalf of
members of the Birmingham Junior Chamber of
Commerce on July 3. Mr. H. T. Fost, president, made
the presentation.

Mr. J. Roy Gordon, Vvice-president and general
manager of Canadian operations of the International
Nickel Company of Canada, Limited, has been elected
a director of the company. He succeeds the late Mr.
R. Leslie Beattie, who had been vice-president of the
company since 1942 and a director since 1943.

Mr.J. W. Berry, joint managing director of a Birm-
ingham aluminium castings concern, has been appointed
a member of a committee of the Ministry of National
Insurance which is to review the present provisions of
the Industrial Injuries Act, in so far as it applies to
benefits paid for diseases and for personal injuries not
caused by accident.

Mr. J. Oddy has been appointed general superinten-
dent of the engine factory, Austin Motor Company,
Limited. Previously, he had been with the Ford Motor
Company, and Midland Motor Cylinder Company,
Limited. He is to continue personal supervision of the
Austin foundry. Mr. G. M. Phittips has been appointed
foundry superintendent under Mr. Oddy.

On the occasion Of Her Majesty’s Coronation,
and in recognition of 50 yrs.” faithful service to
Cruikshank & Company, Limited, Denny, the follow-
ing employees were presented with gold wristlet
watches:—Mr. John Pinkerton, Mr. Robert Howie,
Mr. James Herd, Mr. James Mercer, and Mr. Alex.

Binnie. The presentations were made by Mr. James
K. Shanks, m.b.e., d.1., j.p,, the chairman of the
company.

The Institute’s Motto

Mr. D. Howard Wood informs us that when second-
ing a vote of thanks to the president at the annual
%eneral meeting of the Institute of British Foundrymen

e was incorrectly reported. Actually, he suggested
that when the president examined the badge of office
with which he had Ijust been invested, he would find
items of interest. Already he had referred to the motto
of the Institute which was generally understood to be
“ Science. Hand in Hand with Labour.” A close
examination of the badge showed that the donor had
modified the original motto and made it to read
“ Science Hand in Hand with the Dignity of Skilled
Labour.” As was reported, he further suggested that
in view of the importance of the two additional words,
it might be worth while in the future considering the
adoption of the latter version of the motto.
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Monopolies Commission

The introduction into Parliament of a Monopolies and
Restrictive Practices Commission Bill, which has received
its first two readings in the House of Commons, indi-
cates that the Government’s policy is to place the com-
mission on a more permanent basis. The purpose of the
Bill is stated to be to strengthen the commission and
enable it to deal at any one time with a greater number
of references.

To this end, three principal changes arc to be made.
The chairmanship of the commission becomes a long-
term pensionable appointment, and the Board of Trade
is empowered to appoint up to two deputy chairmen—also
on a long-term pensionable basis. The normal minimum
age for retirement will be 65; retirement will be com-
pulsory at 72, and there is provision for removal on
grounds of incapacity or misbehaviour. The maximum
membership of the commission is increased from 10 to
25. The functions of the commission will be exercisable
by groups of not fewer than five members. In rela-
tion to any reference which has been remitted to it by
the chairman, a group will have all the powers and duties
assigned to the commission under the Monopolies Act
and its report will be a “ report of the commission ” for
the purposes of that Act. No conclusion in a group re-
port will, however, empower the Government to take
remedial action under the principal Act unless it is the
conclusion of at least two-thirds of the group members.

The Bill relates only to the constitution and organi-
zation of the commission; it does not in any way modify
the powers and duties of departments under the Mono-
polies Act.

Britain’s “ Grown-up Partner”

Paying a one-day visit to North Staffordshire during
an industrial tour, Mr. John J. Cahill, Prime Minister of
New South Wales, endeavoured to bring home to indus-
trialists and workers in that area two important points.
One was the extent of the expansion going on in the
state of New South Wales, which contains the largest
proportion of Australia’s population and wealth, and the
other that competition is fierce, especially from America,
for help in setting up factories there. Mr. Cabhill, after
touring the works of the Shelton Iron, Steel & Coal Com-
pany, Limited, appealed for help from Britain in de-
veloping New South Wales. Australia, he said, must be
regarded as a “ grown-up partner” by Great Britain.
New South Wales wanted Britain’s help, even to the ex-
tent of setting up factories inland, for at the moment
industry was confined to a strip of the coast. Formerly
a fitter and turner, and for 27 years a member of the
Amalgamated Engineering Union, Mr. Cahill took great
interest in his visit to Shelton’s works Where, he said,
so much steel had been made for development projects
in his state.

The Board of Trade has announced that the Census
of Production, to be taken early in 1954 in respect of
the year 1953, will be on a sample basis. This is the
second year in succession for this procedure, which
means that most of the smaller establishments in the
foundry industry will be spared the labour of return-
ing these forms. The amount of detail required is
also less than for some of the earlier censuses. Mem-
ber-firms of the Council of Ironfoundry Associations
may recall that, some years ago, the C.F.A. made
representations against the complexity of the forms,
and is pleased that official policy is finally showing
some improvement.
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Follow the lead of The Shaw
Foundry Company and in-
troduce the "M ysto" No.
OP in your foundry. This
sprayer complete with special
lance for foundry work has
an all-brass container—Ilac-
quered Brass Pump and
Fittings. Capacity, 2 pints.
Jets are interchangeable and
easy to keep clean. The
sprayer stands up to any
amount of rough handling,
and is an economic proposi-
tion 1

H s ANELMAIIC

HAND SRAYR

FOR PARTING AGENT
APPLICATION

Saves time and money in the Foundry !

Write to —W. T. FRENCH & SON LTD., BIRMINGHAM, 16
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theblack sheep?

Are you? There are still a few people who

don’t realize the importance of the Steel Scrap
Drive.

Scrap is vital to steel production. And whatever
you make, you must have scrap on your premises.

Old machinery is scrap.

W hat is scrap ?
All iron and steel
that has outlived its
effective purpose.

W hereshould itgo?
To your local scrap
merchant. He will be
glad to help with the
dismantling and re-
moval of obsolete
plant and machines.

Obsolete plant and build-
ings are scrap.

Please search your
premises. Seek out the
scrap and turn it in.
Every ton you produce
will make a ton of new

steel.

Issued for the STEEL SCRAP DRIVE
by the British Iron and Steel Federation and the National
Federation of Scrap Iron, Steel and Metal Merchants.

T.59
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News in Brief

The main sessions at a sales conference held recently
by George Kent, Limited, at Luton, were devoted to a
detailed technical and commercial study of the new
“KU " flow meter.

The original bathing, washing and changing facilities
installed at Glenfield & Kennedy, Limited, works at Kil-
marnock have recently been greatly extended to cater
now for 500 and ultimately for 1,000.

Three Falkirk foundry companies were fined £20,
£30, and £50 at the local Sheriff Court on July 6 for
contraventions of the Iron & Steel Scrap Order, 1950.
All had bought scrap above the controlled price to
keep their staffs employed.

The Mutual Security Agency mMmission to the
United Kingdom has announced that 513,000 has been
made available for the purchase of technical and
scientific publications needed by British research asso-

ciations. It is buying publications for 12 such asso-
ciations, including the British Cast Iron Research
Association.

W ild-Barfield Electric Furnaces, Limited, Elec-

furn Works, Watford By-pass, Watford, Herts, have
issued a general invitation to senior students of technical
colleges and technical institutes to visit their works
during the coming season from October to May.
Readers would be well advised to apply as soon as pos-
sible for a suitable date.

The Institution of Chemical Engineers and Chemi-
cal Engineering Group are holding a Chemical Engineer-
ing Conference at Olympia, London, from September 7
to 11, during the period of the Engineering, Marine and
Welding Exhibition and the Chemical Plant Exhibition.
Nine papers and reports covering a wide range of sub-
jects are to be presented.

The Associazione ltaliana di Metallurgy; Which
has changed its address to via Moscova 16, Milan,
Italy, is this autumn organizing two conferences. The
first, covering the subject of corrosion, is to be held in
Milan from October 8 to 10, and the second one—a
symposium on the electrolysis of aluminium—in the
same city from October 12 to 14.

From July 13 the Iron and Steel Board assumed
their responsibilities under the Iron and Steel Act,
1953. The Board are in the course of arranging
accommodation and staff. Offices are being equipped at
Norfolk House, St. James’s Square, London, S.W.I
(tel. WHI 6931), which is the Board’s headquarters
and_ where there is already a nucleus staff.

A £2,000,000 scheme to modernize berthing and
handling facilities for IarPe liners usin% the Port of
Glasgow was unanimously approved by the Clyde
Navigation Trustees on July 7. The scheme, which
is additional to an earlier (£1,770,000) reconstruction
programme will take 3 yrs. to complete. It includes 41
new cranes at five docks, and goods sheds at three.

His Royal Highness, the Duke of Edinburgh, has
graciously consented to be patron of the International
Scientific Film Association (I.S.F.A.) Conference to be
held in London from September 18 to 27. The con-
ference will take place in the National Film Theatre and
the Royal Festival Hall. Scientific films from all over
the world will be displayed.

A 10-day visit to Sweden by Mr. E. R. Dunsby, sales-
manager of G. Clancey, Limited, of Belle Vale, Hales-
owen has produced valuable orders for the firm with
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prospects of more to follow. The firm manufactures
template parts, mainly valve guides and tappets for
motor-cars. Substantial orders were obtained from the
firm of Scaniavalvis, commercial-vehicle builders.

A copper-and-ivory trowel and a silver inkstand
made by Deakin & Francis, Limited, of Regent Place,
Birmingham, were specially commissioned for use by
Queen Elizabeth the Queen Mother during her visit to
Southern Rhodesia. Her Majesty used the inkstand when
she opened the Rhodes Centenary Exhibition and re-
ceived the trowel when, on July 13, she laid the founda-
tion stone of the Rhodesia University.

W ith the passing Of the arctic winter, salvage work
has been resumed on the former German battleship
Tirpitz at Tromso, in North Norway, and four of the
biggest guns of the battleship, each weighing 150 tons,
which had been buried in mud at the bottom of Tromso
fjord, have been recovered by the salvage company; The
company estimates that 40,000 tons of steel plates are
still left, and they do not expect work to be concluded
before 1956.

Because of their eagerness 10 finish work and
begin their annual holidays, 25 Falkirk moulders will
end their summer break looking for another job. The
moulders, employed by Carron Company, Falkirk,
wanted to down tools at 2 p.m. for the beginning of
the holidays, but the management insisted on the usual
finishing time of 4 p.m. Despite a warning that dis-
regard of this order would mean suffering the con-
sequences, the men left the moulding shop at noon.

Joseph Tomey & Sons, Limited, Birmingham, are
celebrating their centenary this year. Beginning in a
small way 100 years ago, the firm has expanded into
four organizations with interests throughout the world.
It manufactures pressure gauges at its Aston factory
and other firms in the organization make phosphor-
bronze bushes, non-ferrous castings and chill-cast
sticks, and aluminium and zinc-base die-castings. The
firm supplied the first oil gauge to Lord Nuffield (then
Mr. W. R. Morris), and since then Tomey “ Eureka”
oil gauges have been specified on all Nuffield products.

At Hawarden Bridge Steelworks, last week, Mr. A.
Reith Gray, general manager and a director of John
Summers & Sons, Limited, unveiled a Coronation Shield
made by one of the apprentice joiners. The shield is to
commemorate the formation at the time of the Corona-
tion of the John Summers’ Apprentice Association,
membership being open to past and present apprentices.
It will also be inscribed each year with the name of the
best apprentice of the year, nominated by his fellow
apprentices. The honour this year fell to Mr. 5. C. Daw-
son, of Shotton. Aged 20, he is the first chairman of
the Association; Mr. Gray is president.

The British Standards Institution, in its MOntth
Information Sheet for June, under the heading “ Amend-
ment Slips Issued,” announces amendment No. 1 to
Specification 1760:1951, carbon steel castings for sur-
face hardening. The reference number is PD'1630.
“ New Work Started” includes verification of testing
machines (revision of B.S. 1610, Part 1), and “ Reprints
B.S. 821:1938, iron castings for gears and gear blanks
(3s. 6d.); CP 332.301:1947 space heating by means of
independent gas appliances (3s. 6d.), and L 101:1950,
inspection and testing procedure for aluminium ingots,
aluminium-alloy ingots and castings, magnesium ingots,
magnesium-alloy ingots and castings (2s. 6d.). “ Draft
Standards Circulated for Comment” include CR3193:
methods for the determination of cobalt, copper and
chromium in iron and steel.
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yf . TECHNICAL DATA ofany of the above
«*M m  GR Refractory Sands sent on request.

GEnNERRL REFRACTORIES LTD

GENEFAX HOUSE e SHEFFIELD 10 e« TELEPHONE: SHEFFIELD 31113
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Raw Material Markets

Iron and Steel

Conditions in the iron trade show little variation
from week to week. Apart from the anxieties shared
by all industrialists concerning fuel supplies, blast-
furnace operators have ample tonnages of raw materials
at their disposal and are maintaining high outputs.
Stocks of pig-iron have also been raised to a satis-
factory level and may be further increased during the
next few weeks, when consumption is likely to be
affected by the summer holidays. Buyers of foundry
iron are able to obtain prompt deliveries and possibly
current production is not fully absorbed, owing to
the prevailing slackness in the light-castings trade, but
there is a healthy market for all other ?rades of iron,
and foreign hematite stilt figures in the list of imports.

Although there has been some improvement of late
in the deliveries of semi-finished steel from British
steel plants, substantial tonnages of foreign semis are
still in circulation. The scarcity of the smaller sizes
of billets has not yet been overcome, and considerable
tonnages of foreign slabs are being used in the sheet
mills.  Ample tonnages of home-produced semis, how-
ever, are now in sight, and a sensible reduction in
the high rate of imports is promised in the next few
months. Re-rollers are still fairly busy, but the con-
tinued lack of foreign business is disquieting and
replacement of orders in process of execution is
becoming a matter of some urgency.

Activity in the heavy steel trade is well maintained
and pressure for prompt deliveries of steel plates is
undiminished. It is understood that deliveries to the
shipyards have been increased by about 5 per cent., but
this falls far short of requirements, and further supplies
are sought from oversea sources. Maximum deliveries
of heavly rails and sections are still required, but trade
in small sizes of angles, rounds, and flats is quiet, and
only the fortuitous bookings of orders from the United
States and Canada have kept the sheet mills fully
employed.  Tubemakers have placed substantial
orders for strip, and the motor trade and other users
are well' supplied with sheets.

Non-ferrous Metals

The MinistrY of Materials has announced that its
stock of zinc likely to be remaining on August 1 will
be some 64,000 tons; as from that date, when the
provisional disposal plan will have terminated, the
Government intends to sell from its stocks at the rate
of 2,000 tons per month, which is about half the
present disposal rate. It is understood that this rate
Is subject to variation in need, but the market now
knows how it stands and the trend of prices is likely
to be more up than down. Under the new plan sales
will normally be made by the Ministry to the producers’
agents and through other members of the Metal
Exchange.

The outlook in tin is certainly very obscure, but
even after the drastic fall that has taken place in
prices there is a tendency to look for still lower quota-
tions. Much depends on America’s stockpiling plans.
In the meanwhile, it has been announced that the U.S.
is ready to sign up for 12 months to purchase tin from
Bolivia at the world price ruling at the time of delivery
of the metal. Whether anything will come of this
remains to be seen.

Figures issued by the British Bureau of Non-ferrous
Metal Statistics show that only 14,779 tons of virgin
copper were consumed in the U.K. in May. This was
more than 1,000 tons below the April figure. Usage
of scrap copper in May was 18,100 tons, or about
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500 tons down on the previous month. Stocks again
increased and the total of virgin copper on hand at
May 31 was 182,500 tons, which compares with
165,400 tons at April 30. As may be supposed, total
usage of copper this year is so far well below last
year’s comparative figure and, according to the bureau,
the five month’s tonnage to May 31 this year was
187,416, against 256,807 in 1952. Consumption of zinc
in the U.K. for the first five months of this year
was 103,678 tons, compared with 119,367 tons in the
corresponding period of last year. In May the country
consumed 20,105 tons, of which 13,935 tons was virgin
metal. Stocks in the U.K. at May 31 were 34,078
tons, an increase of 3,250 tons on the previous month.
Lead stocks also advanced, the May figure of 29,000
tons being nearly 12,000 tons more than April. Total
consumption of virgin, scrap, and remelted lead in
May was 24,350 tons. Consumption of tin in May
was 1,351 tons, a poor month.

The Minister of Supply has made an Order to come
into operation on August 5 revoking the Copper, Lead
and Zinc Distribution Orders. The effect of this Order
is that when the London Metal Exchange resumes deal-
ings in copper next month, licences will no longer be
required for the purchase of any form of copper.

Official tin quotations were as follow:—

Cctsh -July 9, £625 to £630; July 10, £622 10s. to
£624; July 13, £596 to £597 10s.; July 14, £590 to
£592 10s.; July 15, £580 to £582 10s.

Three Months—July 9, £625 to £627 10s.; July 10, £618
to £620; July 13, £595 to £600; July 14, £590 to £592 10s.;
July 15, £580 to £582 10s.

The following official zinc prices were recorded:—

July—July 9, £73 to £73 5s.; July 10, £73 7s. 6d. to
£73 10s.; July 13, £72 10s. to £72 15s.; July 14, £71 15s.
to £72 5s.; July 15, £74 10s. to £74 15s.

October—July 9, £73 5s. to £73 10s.; July 10, £73 10s.
to £73 15s.; July 13, £72 10s. to £72 15s.; July 14, £72 5s.
to £72 10s.; July 15, £74 10s. to £74 15s.

Official prices of refined pig-lead were: —

July—July 9, £92 15s. to £93; July 10. £93 to £93 5s.;
July 13, £91 10s. to £91 15s.; July 14, £89 10s. to £90;
July 15. £92 to £92 10s.

October—July 9, £90 10s. to £90 15s.; July 10, £90 5s.
to £90 10s.; July 13, £89 to £89 5s.; July 14, £87 10s. to
£87 15s.; July 15, £89 to £90.

Push-Button Factory in Sight

A speaker at the recent conference of the British Insti-
tute of Management, Mr. F. G. Woollard, a director of
Birmingham ~Aluminium Casting (1903) Company,
Limited, claims that the automatic “ push-button ” fac-
tory is not only in sight, but is an economic necessity
for certain sections of industry. Soon, new tools of
production—some of them already in use both in this
country and overseas—will virtually eliminate repeti-
tive work from the mass-production industries, but as an
offset to redundancy of labour there will be a great in-
crease in maintenance, supervisory, and administrative
staff. . The problem will be one of redeployment, not
unemployment, and the new methods will result in lighter
and more interesting jobs, lower cost of production, and
higher wages.  He believes that Britain’s standard of
living, threatened by cheap labour in other countries, can
be secured.

M r. Oliver Smalley, o.b.e., president of the Mee-
hanite Metal Corporation of America and a director
of International Meehanite Metal Company, Limited,
London, has arrived in this country and is expected to
stay until the end of August.
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SUPINEX "R” IN USE Illustration of Binnacle casting in DTD 165 alloy by courtesy of Gascoignes
Non-Ferrous Foundries Ltd., Slough.

SUPINES; I

AN ENTIRELY NEW TYPE OF BINDER, STARTLING IN ITS PERFORMANCE . ..

EXCEPTIONAL <« KNOCK-OUT” PROPERTIES
FUNES 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 & FS.SUFFX .XES X.TJO

4, BROAD STREET PLACE, LONDON, E.C.2 Telephone: LONdon W all 7222

Free working samples gladly supplied on request.
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Current Prices of lron,

Steel,

JULY 16, 1953

and Non-ferrous Metals

(Delivered unless otherwise stated)

July 15, 1953

PIG-IRON

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

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P,
£10 14s. 6d., delivered Birmingham. Staffordshire blast-
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent.
P, up to 3 per cent. Si), d/d within 60 miles of Stafford,
£17 0s. 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 11s., d/d Grange-

£18 3s;

£16 12s.; Scotland (Scotch iron), £16 18s. 6d .; Sheffield,
£17 13s.; Birmingham, £17 19s. 6d.; Wales (Welsh iron),
£16 18s. 6d.

Basic Pig-iron.—£14 6s. 6d. all districts.

FERRO-ALLOYS
(Per ton unless otherwise stated, delivered).

Ferro-sllicon (6-ton lots).—40/65 per cent., £63 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.

Ferro-vanadium.—50/60 percent.,ZBs. 8d. to 25s. per Ib.

of V.

. Ferro-molybdenum.—65/75 per cent.,
to 11s. 6d. per Ib. of Mo.

Ferro-tltanlum.—20/26 per cent., carbon-free, £204 to
£210 per ton ; 38/40 ger cent., £235'to £265 per ton.

Ferro-tungsten.—8 /86 per cent 21s. 10d. to 22s. 6d. per
Ib. of W.

Tungsten Metal Powder.—98/99 per cent.,
27s. 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
Per oent.C, 2s.2d. per Ib. Cr; max. 1 per cent. C, 2s. 2|d. per
b. Cr; max. 0.15 per cent. C, 2s. 3£d. 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.

Metallic Chromium.—98/99 per cent.,
er Ib.

P Metallic Manganese.—93/95 per cent., carbon-free,
£262 to £275 per ton ; 96/98 per cent., £280 to £295 per ton.

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

carbon-free, 10s.

24s. 8d. to

6s. 5d. to 7s. 6d.

SEMI-FINISHED STEEL

Re-rolling Billets, Blooms, and Slabs.—Basic : Soft, u.t.,
£26 12s. 6d.; tested, 0.08 to 0.25 percent. C (100-ton lots),
£262s. 6d.; hard (0.42 to 0.60 per cent. C), £28 ; silico-
manganese, £33 16s.  free-cutting, £28 16s. 6d. Siemens
Mabtin Acid : Up to 0.25 per cent. C, £32 12s.; .case-
hardening, £33 ; silico-manganese, £34 17s. 6d.

Billets, Blooms, and Slabs for Forging and Stamping.—
Basie, soft, up to 0.25 per cent. C, £29 16s.; basic, hard,
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 Ils. 6d.

FINISHED STEEL

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

Small Bars, Sheets, etc.—Rounds and squares, under 3in.,
untested, £32 4s. 6d.; flats, 6 in. wide and under,

£32 4s. 6d.; hoop and’ strip, £32 19s. 6d.; blaok sheets,
17/20 g., £41 6s.; galvanized corrugated sheets, 24 g.,
£49 19s. 6d.

Alloy Steel Bars.—1in. dia. and up : Nickel, £61 14s. 3d.;
nickel-chrome, £73 3s. 6d.; nickel-chrome-molybdenum,
£80 18s. 3d.

Tinplates.—67s. 9d. per basis box.

NON-FERROUS METALS

Copper.—Electrolytic, £252 ; high-grade fire-refined,
£251 10s.; fire-refined of not less than 99.7 per cent., £251;
ditto, 99.2 per cent., £250 10s.; blaok hot-rolled wire
rods, £261 12s. 6d.

Tin.—Cash, £580to £582 10s.;
£582 10s.; settlement, £580.

Zinc.—July, £74 10s. to £74 15s.;
£74 15s.

Refined Pig-lead—July, £92 to £92 10s.;
90.

three months, £580 to

October, £74 10s. to

October, £89 to

Zinc Sheets, etc.—Sheets, 15 g. and thioker, all English
destinations, £101 5s.; rolled zinc (boiler plates), all
English destinations, £99; zinc oxide (Red Seal), d/d
buyers’ premises, £90.

Other Metals.—Aluminium,

) ingots, £150; magnesium,
ingots, 2s. 10Jd. per Ib. ;

antlmony Engllsh 99 per oent.,

£225;  quicksilver, ex warehouse, £70 to £70 10s.
(nom) nickel, £483.

Brass.—Solid-drawn tubes, 23fd. per Ib.; rods, drawn,
32|d.; sheetsto 10 w.g., 256s. 3d. per owt.; wire, 30£d;

rolled metal, 243s. per oW,

Copper Tubes, etc.—Solid-drawn tubes, 28Jd. per Ib.)
wire, 282s. 9d. per cwt. basis; 20 s.w.g., 311s. 9d. per owt.

Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/6),
£160 to £170 ; BS. 1400—LG3—1 (86/7/5/2), £172 to £190 ;
BS. 1400—GI|—1 (88/10/2), £254 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.Bl,
£215 to £240 per ton.

Phosphor Bronze.—Strip, 364s. 6d. per owt.; sheets to
10 w.g., 386s. 3d. per cwt.; wire, 45£d. per Ib.; rods, 40£d.;
tubes, 38Jd.; chill cast bars : solids 3s. 3d., cored 3s. 4d.
(C. Cliffobd & Son, Limited.)

Nickel Silver, etc.—Ingots for raising, 2s. 5£d. per Ib. (7 per
cent.) to 3s. 8fd. (30 per cent.); rolled metal, 3in. to 9 in.
wide X .056, 2s. I1fd. (7 per cent.) to 4s. 2Jd. (30 per oent.);
to 12 in. wide X .056, 3s. to 4s.3d.; to 26 in. wide X
.056, 3s. 2d. to 4s. 5d. Spoon and fork metal, unsheared,
28. 8fd. to 3s. 11Jd_ Wire, 10g., in coils, 3s. 6Jd. (10 per oent.)
to 4s. 8|d. (30 per cent.). Special quality turning rod, 10
per cent., 3s. 5id.; 15 per cent., 3s. IlIfd.; 18 per cent.,
4s. 4cL All prices are net.
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Obituary

The death has occurred of wmr. Norris Wain-
wright, managing director of James Wainwright
(Wolverhampton). Limited, at the, age of 61. Mr.

Wainwright founded the firm in 1929 and has been
prominent in the motor industry for many years.

Mr. ciement T. Rhodes, founder and manag-
ing director of C. T. Rhodes, Sons & Company,
Limited, engineers, and a director of Merlin Engineer-

ing Company, Limited, and of Limitations Inunity,
Limited, Diesel fuel-injection high-precision lapping
eqmpment makers, all of Salterhebble, Halifax, died

at the age of 63.

Mr. M anley Cooper, chairman of Hills (WeSt
Bromwich), Limited, roof glazers, Woodfield Hoist &
Associated Industries, Limited, Rochester (Kent), and
Autoflow Engineering, Limited, optical machinery manu-
facturers, of Birmingham, died recently at the age of
60. He was also a director of Charterhouse Industrial
Development Company, and represented it on the
Boards of numerous companies with which they are
connected.

The death has taken place at the works of Sulzer
Bros., Limited, Winterthur, Switzerland, of Dr.
Robert Sulzer, at the age of 80. He had spent
more than 50 years in the family engineering concern.
After being educated at Winterthur, Lausanne, and
Zurich, where he received his diploma in the Swiss
Federal Institute of Technology, in 1898, Dr. Sulzer
made several visits abroad for practical engineering
training. In 1901 he entered Sulzer Bros., becoming
a partner in 1906. When the firm was converted
into a limited liability company in 1914, he was ap-
pointed a managing director, an appointment he held
until 1941.

Low Phosphorus
Refined & Cylinder
Hem atite
M alleable
Derbyshire

FOUNDRY TRADE JOURNAL

Board Changes

Imperial Chemical Industries, Limited—Viscount
Weir has retired from the Board.

Mr. E. W. Hancock has been appointed director and
general manager of Humber, Limited, Coventry.
Gas Meters, Limited—MTr. G. P.

W. A. Dobson have been elected

Metropolitan
Smith and Mr.
directors.

Harland Engineering Company, Limited—Mr. G. S.
Ramagc, secretary since 1923, has been appointed to
the Board.

J. Samuel White & Company, Limited—Lord Glyn,
previously Sir Ralph Glyn, M.P., has been elected
deputy chairman.

N ational Smelting Company, Limiteda—Mr. H. L.
Thompson has been elected a director of the company,
which is a subsidiary of the Imperial Smelting Com-
pany, Limited.

Lightalloys, Limited—Mr. C. K. T. Marshall has
been appointed managing director, in succession to
Mr. W. S. Knight, who has resigned from the Board
owing to ill health.

Peglers, Limited—MTr. A. E. Pemberton, managing
director, has been elected vice-chairman in succession
to Mr. F. E. Pegler, who has resigned for health reasons,
but remains on the Board.

Scorrs' Shipbuilding Engineering Company,
Limited—Mr. George H|Iton shipbuilding manager,
and Mr. John Rennie Duncan engineering manager,
have been appointed directors.

M aj.-Gen. Sir Richard
Percivar, and Mr. Arthur Wood, have joined the
Board of Henry Meadows, Limited. Mr. H.
Harris and M r. E. H. L. cooper have been appointed
joint general managers.

Lewis, Mr. Edgar W.

Northamptonshire

Swedish Charcoal

Ferro Silicon @~

34 -°k)

Alloys & Briquettes

N.F.Metals e-

Alloys

Limestone

Ganister
Moulding Sand
Refractories

PLUAM JACKSs-CL®

*Winchester House,
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Broad Street
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CLASSIFIED ADVERTISEMENTS

PREPAID RATES :

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

. extra (including postage of replies).

Box 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.
can normally be accommodated in the following Thursday’s issue.

SITUATIONS WANTED

oundry foreman
desires change.
light castings,

manager
30 years’ experience
Jobbing,” mechanisation,
and plate. Energetic, strong dis-
ciplinarian. Excellent record—Box 3598.
Foundry Trade Journal

ETALLURGIST (28) requires pro-
M gressive position. Midlands or South.
B.Sc., A.LLM.. A.M.I1.B.F. Several years'

senior research experience on cast ferrous
metals—Box 3558,
Journal.

Foundry Trade

jIOUNDRY FOREMAN desires change.
I Fully practical man, life experience

trade. Machine tool, jobbing and
mechanised iron foundries. Take full re-
sponsibility running and development.

Training green labour—Box 3601. Foundry
Trade Journal.

ANAGER (45), experienced foundry-

man, seeks position with progressive

company.
heavy jobbing repetition and mechanised
foundries, iron and non-ferrous. Estimate
costings, sales, and office control.  Good
organiser, able to get results—Box 3602,
Foundry Trade Journal.

ATTERNSHOP SUPERINTENDENT
(36 years of age), married, seeks posi-

tion offering scope for initiative.
conversant with the production of medium
and heavy engineering castings. Able to
estimate and iIntroduce piecework schemes.
Specialist in production planning and job
control. Travelled extensively overseas as
firm’s Representative. Established and laid
out patternshop employing 40 men on piece-
work. Past positions 'held include produc-

tion engineer, chief rate fixer with firms
of repute. At present completing overseas
contract. "Willing to accept any position

allied with the foundry trade.
from October—Box 3597.
Journal.

Available
Foundry Trade

SITUATIONS VACANT

The engagement of 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
excePted from the provisions of the
Notification of Vacancies Order 1952.

OUNDRY FOREMAN

assist  Superintendent

mechanised Foundry in
ducing high grade Steel and Iron Cast-
ings. Applications are invited from men
with first-class steel foundry experience,
together with a good general knowledge
of wood and metal patternmaking. A
good salary will be paid and applicants
are invited to write, giving full details
of experience and particulars of present
and past appointments, to Box 3567,
Foundry Trade Journal

required
of a large
Yorkshire,

Experience full control lighf-

SITUATIONS VACANT -Contd.
ssistant works manager, for
Steel Foundry required for Glasgow

Area. Please state experience and salary

required.—Write Box 3609, Foundry Trade

Journal.

mil/TETALLURGIST for Steel Foundry
I X required for Glasgow Area. Please
state experience and salary required.—

Write Box 3610,

Foundry Trade Journal.

If received by first post Tuesday advertisements

SITUATIONS VACANT- Contd.

ALES REPRESENTATIVE

for Malleable Ironfounders. Must

have necessary technical knowledge
Foundry trade. Good position for man
with drive and personalitg. Resident
London Area.—Apply Box 3611, Foundry
Trade Journal

11TALLEABLE IRONFOUNDERS
Sales Representative
Lancashire and the North.

seek
in Yorkshire,
Foundry and
technical experience essential.—Apply Box
3612, Foundry Trade Journal

RAUGHTSMEN required, preferably
with experience of Gravity Dies,
Pressure Dies or Plastic Moulds.—Apply

John Dale Ltd., London Colney, Herts.

ualified metallurgist
Q required for the control cf whiteheart
maleable iron production. A person who
has experience of gas annealing preferred.
—Write giving details of age, training,
experience, etc.,, to Box 3592, Foundry
Trade Journal.

OUNDRY FOREMAN required
medium  sized  Midland
producing  Ferrous  and
castings. Must be experienced in Jobbing,
oddside and Machine Moulding. State
age, experience and salary required.—
Box 3613, Foundry Trade Journal

for
Foundry

ETHODS ENGINEER
large
Foundry

required by
mechanised’ lron and Steel
in Yorkshire.

Please write stating qualifications and
details of past and present appointments
to Box 3566, Foundry Trade Journal.

etal pattern plate fitter,
M with experience in pattern making,
wood and metal (moulders apprenticeship
an advantage) as assistant foreman in a
malleable iron foundry in the Home
Counties. Permanent position with good
prospects—Apply giving full details of
age, experience, etc., to Box 3562, Foundry
Trade Journal.

COUNTY BOROUGH OF
WEST BROMWICH
kenrick technical college
Principal: K. G. Lewis, M.Sc.

pplications are invited for the
post of Assistant (Grade A) in
Foundry Work and Pattern

Applicants must have teaching experience,
either full-time or part-time, possess a
City and Guilds inal Certificate in
Pattern Making, have had EOOd general
experience in a Pattern Shop and be
acquainted in a practical sense with
foundry production. Salary in accordance

provith the Burnham Technical Report, 1951,

as revised, £415 by £18 to £670.

Application Forms, which may be
obtained from the undersigned, should be
returned to the Principal within 14 days
of the appearance of this advertisement.

J. H. TURNER,
Director of Education.

Education Offices,

High fields,

est Bromwich.

Write,

Non-Ferro

Applications airegs—Box 6,
Fu“%\vited from men holding similar position. 9

It/fETALLURGIST required for Foundry,
near South Coast, producing high
duty Cast-irons. Experience of cupola
control and mechanised foundry practice
essential.  Only men with first-class ex-
perience need ‘apply. Housing accommo-
dation available to suitable applicant.—
stating age, full details of experi-
ence. and salary required, to Box N.420,
c/d streets, 110. Old Broad Street, E.G.2.

ATTERNSHOP SUPERINTENDENT
AND FOUNDRY LJIAISON SUPER-
VISOR
tion in Birmingham area. Full control in
design, layout, and production of first-class
wood and metal equipment for aero, auto-
mobile and general engineering industries,
for latest foundry production methods—
high duty %ggy iron and light alloy cast-

Foundry Trade Journal.

XXTANTED.—Qualified and experienced

vT STEEL FOUNDRY ENGINEER,
for a big concern in India situated at port.
Pay according to merits.—Apply G.P.O.
Box No. 586, Bombay 1 (India), with copies
of testimonials, and stating minimum
terms and joining time.

xperienced operator capable
E of all duties on 1.1/2 ton arc furnace,
melting special steels, required imme-
diately. Housing can be arranged. Apply
full details .P.V.—Paramount, Ltd.,

Manor Royal, Crawley, Sussex.
EDIUM sized company producing
high quality grey iron castings

intend to appoint Agents

and Birmingham areas. Payment will be

Makingn a generous commission basis and it is

essential that applicants have an

estab-
lished connection

in the areas mentioned.

A knowledge of foundry practice is also
desirable.—Reply to Box 3607. Foundry
Trade Journal, and applicants for the

London area mark the envelope L.A.

\7tTORKS MANAGER, preferably with

t t experience of Non-Ferrous Valve
Trade, required for Company near
Glasgow. Good education and some know-

ledge of administration essential, as post
eventually leads to top executive position.
Age 30 to 40. Fullest particulars with
references and commencing salary expected
should be given.—Box 3608, Foundry Trade
Journal.

of

(age 40) requires progressive posi-

in the London



JULY 16, 1953 FOUNDRY TRADE JOURNAL 37
SITUATIONS VACANT—Contd. NOTICE MACHINERY WANTED—Contd-
echnical representative re- ADVANCED TRAINING FOR THE ANTED TO PURCHASE.—Beardsley
quiretl to represent an important FOUNDRY INDUSTRY. and Piper Speed Slinger (stationary
Ferro-Alloys Manufacturer in the Scottish c R}."d%'); Tlﬁn NCobre BlglJ_wgr; Jolétliollover
Afr%ﬁ. Only. mtlen wnthf mttlrr_late knowledge HE building of the new Laboratories, m%rc?el agor%eiti%nac Igcat?gn aaonrc)i. pri%:ee
Qast tron ang Steel metallurgy hesd anply. Classrooms, etc., for the National Enclose illustration for identification.—
B eram e an G M Y e CRP Foundry College is nearing completiolBox 3520. Foundry Trade Journal
Prefzr?nhﬁe glvenl‘ft_o anp |carXs ‘f“t It‘lt - and will be available for use during the ’ Y :
gre ex e'rieﬁlégla:r?g Igglsair_ pt%yboia3lsg?g’ next session of the College. The College ECONDHAND Reconditioned, 5 ft. or
Fg ‘nd pT de 3 | Y ' continues to offer facilities for the training 6 ft. di Mort Mill Tuired.
oundry Trade Journa of qualified students, for the many exe- - 'a'-'d or Q'{ bll Sre%un;&_“ orB
cutive positions in the founding industry, 3603‘”0;' gonS|Terd SUJ' able | an 1l.—Box
ssistant metallurgist required gwough ists dtwo-yeatl; fuII—timef |||3iP|0ma roundry trade Journa
A age 20-25) for training in experi- Course. Students’ who successfully’ com-
mentaskga}?‘d rozltilne praé;tilca r;'letal)l(grg;/ Ieltiﬁdtpyls %OoullrggeareDai“;;vI%mjgd t'\}\?hmr?tloﬂg; MACHINERY FOR SALE
in_Yorkshire Steel Foundry. Must have already gained an international reputa- IL and Petrol Tanks, 200 to 2,000

initiative and preferably technical educa-
tion and experience.—Full details to Box

3583, Foundry Trade Journal
ATTERNMAKER FOREMAN re-
quired for Master Patternshop em-

ploying 20 (East Midlands area).
and metal patterns.; modern workshop.—
Reply, stating age and experience. Box
3596, Foundry Trade Journal.

ENERAL MANAGER required for
well-known Modern Medium-Heavy
Non-ferrous Founders and Chill Casters.
Wide experience, estimating, costing,
sales, market research, buying, etc. First-
class man at top grade level, with energy

and personality 'to pursue policy of
vigorous expansion. — Write in first
instance, giving fullest details, to Box

3599, Foundry Trade Journal.

IGHT-ALLOY
tions are invited

FOUNDRY —Applica-
for a SENIOR

Wooddustry who are

tion.

ApBIications are invited for admission to
the Diploma Course, which opens on 21st
September, 1953,  Sufficiently qualified
candidates may enter directly into the final
year.—Individuals and firms i< the foundry
interested in advanced
should write for par-

entry qualifications,
scholarships, hostel accommodation, etc.,
to the Head, National Foundry College,
Woulfruna Street, Wolverhampton.

foundry training
ticulars regarding

PROPERTY
TVrANCnESTER (7 miles), abundant
iTX skilled engineering labour. Exten-

sive rail connected Factory/Warehouse.

Floor space about 278,000 sq. ft. Un-

develorp?d land apﬁrox. 4£ acres. Five elec-
ifts.

tric Overhead travelling cranes.
Fixed foundry  equipment, including
Cupolas, Core Drying Furnaces, etc. Price

£40,000, or near offer. Adjoining buildings

EXECUTIVE appointment in an importamtroviding further 95,000 sq. ft. available if

light-alloy foundry. Applicants should be
35/45 years and at present in receipt of
four-figure salary; must have wide experi-
ence in production of aluminium and mag-

nesium  castings by the most modern
methods; proved administrative ability
and preferably an engineering back-
ground—Box 3530, Foundry Trade
Journal.

FOUNDRY MANAGER required for

progressive mechanjsed foundry with
own estlmatmg planning section,
ing phosphor ronze and un metal
castings. Apprenticeship qualifications to
degree standard or equivalent in metal-
lurgy and extensive exFerience foundry
practice desirable. Excellent opportunities
and good starting salary for man with
marked qualities of leadership, initiative
and interest in practical development work.

produc-

required.
HILLIER PARKER MAY & ROWDEN,
77, Grosvenor Street, W .I.
MAYfair 7666.

SUNDERLAND PATTERN'S,
WOODWORKING COMPANY

FFERS are

of the undertaking of

comprising thebusinesses of
makers and Woodworkers, the factory
premises No. 3 Peacock Street West,
Sunderland, on which the businesses
are now beingconducted, the factory
premises No. 7 Peacock Street West,
Sunderland, now in the course of erection
and all plant, machinery, tools, equipment,
work in progress, etc.

invited for the purchase
the above

- Permission to inspect, may be had from
;Atprl”ch Pégsl?r?nell?oadMa'gla%er';bn ?v;?é('&' the following to whom off\ér in writing
eta " 9 » Alp ' * should be submitted on or before the 5th
August, 1953.
FINANCIAL Boulton, Freedman & Harvey. 22. John
Street, Sunderland. ’Phone: Sunderland
ENTLEMAN, qualified Metallurgist 4336
and Industrial Chemist, wishes to
invest £3,000 and take an active interest MACHINERY WANTED

in a small Foundry in London area, or
other industrial concern where his quali-
fications and experience could be used to
good advantage.—Apply Box 3605 Foundry

Trade Journal.

ADVERTISER with knowledge of trade

and good contacts seeks active
Directorship  with  small Gre Iron
Foundry. Willing to invest £2,000.—Box
3614, Foundry Trade Journal.

AGENCY
ANUFACTURER’S AGENT, Uni-
versity degrees engineering, wide

technical, commercial and export experi-

for London

ence, seeks first-class agenc
574,

and Home Counties.—Box
Trade Journal.

Foundry

W RANTED—Oil-fired Furnace—Lip Axis

vy Tilting' Type.  Capacity 10 cwts.
aluminium. ydraulically or mechanically
operated. Must be in good condition.—
Send price and particulars to Box 3594,
Foundry Trade Journal.

ANTED.—Izod Impact Testing
Machine. Brinell Hardness Test-
ing Machine—Box 3585. Foundry Trade

Journal.

'W7'ANTEI).—10,000 surplus Axe Heads
u or Rough Forged Axe Heads;
approximately 3 Ibs. weight.—Pomson Bulk
Buying Co. Ltd., Westminster Ice Rink,
Millbank. S.W.l. Euston 5657.

Pattern-

gallons, cyl. manhole and lid, etc.;

li h.p. Lister Petrol Engines, water hopper
cooled, as fitted standard to Concrete
Mixers, etc.—M. Porritt, Ltd., Mayfield,
Mirfield. Tel. 3218.

NTRIBLAST Rotary Shot Blast
Machine, in perfect working order.
Complete with Dust Filter and all elec-
trical equipment.—Box 3600, Foundry
Trade Journal

ALBION W ORKS

MOULDING MACHINES.

Tiivnvr
STRAIGHT DRA table,'

1,300 Ib.; attern draw, 12 in.;
48 in. by 30 in.
BMM HPL.2 JOLT SQUEEZE STRAIGHT

SOUEEZE
\%. Cap

DRAM. Cap. 400 Ib.; pattern draw,
9 in.; table, 30 in. by 21 in.

c/WALL\YORK ON JOLT SQUEEZE
PATTERN DRAW. Cap. 600 Ib,;
attern draw, 10 in.; max. size boxes.
0 in. sq. or 25 in. by 12 in.

C/WALLIVORK WT562C JOLT SQUEEZE
TURNOVER. Cap. 800 Ib.; pattern draw,
101 in.; table, 35 ill. by 24 in.

THOs W. WARD LTD.

ALBION WORKS if SHEFFIELD
Phona 26311 ‘Gram.: " Forw.itl."

Remember , Wards might have It |
IMMEDIATE: DELIVERY.
Ex. STOCK.

Jackman ball-bearing sand mill,
vee drive A.C. three phase, 5 ft.
dia., pan as new. £155.

Heavy type Sand Mill, 5 ft. dia.,
as new with A.C. motor and vee

drive. £155.
Portable electric sieve, A.C.
motorised. £33.
Ditto, suspended typo. £30.
Fordath Senior Sand Drier. £85.
Also August Sand Drier. £30.
Coro Oven coke-fired “ August”

drawer type. £86.

Osborn™ Jolt Roll-over moulding
machine. £225.

New Broomwade Compressors.
New Keith Blackman Fans.
Morgan Tilting Furnaces.

Spare firebrick linings.
Shot Blast Plant and general
plant.
Immediate attention to all
enquiries.

ELECTROGENERATORS LTD.,
Australia Road, Slough.
Telephone: Slough 22877.
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B T.H. very powerful Dust Extractor- For the disposal and pur-
. chase OF all

JULY 16, 1953

CAPACITY AVAILABLE

PACITY available for Shot-Blasting

Blowers. Motorised units CSunused) type of Castings up to 28 Ibs. weight—
£15 each. One-third to-day's cost—FOUNDRY PLANT AND MACHINERY Neptune Brass & Aluminium Co., Ltd.,
Bellanoer’s, 306. Holloway Road, London, S. C. BILSBY, A.M.I.C.E., A.M.I.E.E., Treforest, Pontypridd, Glam.
N.7. North 4117. Hainge Road, Tlvldale, Tipton, Staffs.
TIPton 2448.
PAOITY available lor Light Castings
O-TON ELECTRIC OVERHEAD weighing from lib. to 6 cwts.,, In-
fC TRAVELLING CRANE. 3 motor cinding Castings for Vitreons Enamelling.
type, ft. span, Door controlled, FOUNDRY PLANT. —W istern Liam_ Castinob Foundries,
é00/440/3{€510190 modern and glmcost new. ém., Fairwoodf Foundry,fGOWﬁrtobnl, near
rice —Frank Salt 0., Ltd., ET. 6 IN. Cupola. Drop bottom type. wansea, manufacturers” of malleable iron
Station Road Blackheath, Staffs. 30 cwt. peruﬂ,—. Now ’;nd unused)fp castings.
4 ft. Sand Mill, undcrdrlven.
30-cwt. Geared Crane Ladle. New.
N|VER5{°~|— Grinding :Nheelsf IaI” now, Piart]ctkman No. 1, barrel type, Shot Blast PACITY available for castings
excess to_requirements, as follows: —  7.ton Electric Hoist Block, 400/3/60. weighing from 1 Ib. to 15 tons, in-
164 size 16 in. by 14 in. by6|n Grade 20 Ritted  with  hand geared travellin cludmg Quasi-Bessermiscd ingot moulds
88 size 8 in. by 1in. by 8 in. ~Grade 20 carriage by Patterson & Hughes. Second- Up to 10,000 tons per annum.—The Cross
S.B.V.—please send your offer to Box 3595, pang. equal to new. Foundry Engineering Co. Ltd., Gor-
Foundry Teade Jodrnal FRANK SALT & CO. LTD seinon, near Swansea.
Station Road, Blackheath, Staffs.
ILGHMAN SINGLE CYLINDER "VfON-FERROUS FOUNDRY. — First-
COMPRESSOR, 5 in. by 6 in. 465 it class quality castings in Aluminium,

r.p.m. Working pressure 30 Ibs. per square

inch. Complete with driving motor on
base plate 400/3/50.—F rank salt & Co.,
Ltd., Station Road, Blackheath, Staffs.
AIR COMPRESSORS

i)/~k/\-C.F.M. TILGHMAN, type NB4,

« U U wvert, single crank, 2 stroke,

AS HARDENING = OVEN ~ manu- \atercooled, 100 Ib. W.P., speed 340 r.p.m.,
Incandescent Heat Co.

factured by

for immediate disposal. jrith _intercooler. v

belt driven from
Hearth 12) igg.h . Auto synch.

Motor by Crompton

gigh (centre), 18J in. wide by 2 ft. 7 in. 490/3/50
eep. 142-0.F.M. HOLMAN, type TH18S,
GAS CORE OVEN manufactured by ygrt, 2 stage, single crank,” watercooled,
FoundrY Engineering Co. for immediate gpeeq 965 r.p.m., W.P. 60 Ib., direct coupled
disposal. Size of cabinet 6 ft. 4 in. wide 35.hp "SR Bruce Peebles Motor 400/3/50.
by 6 ft. 0 in. high by 3 ft. 4 in. deep. 81-c.f.m. WHITTAKER & HALL.
Complete with motor" J h.p. 400/440-v., Rotary typo, 80 Ib. W.P., speed 1450
3 ph., 50 c. r.p.m., with intercooler and aftercooler.
Can be inspected and offers made to pirect driven by 22-hp. S.C. Motor by
Arthur Lyon & Co., (Engineers) Ltd. | SF. 400/3/50, with Starter.
Park Works, Stamford, Lincs. 80-cfm. REAVELL, vert, twin cyl,
single stage, watercooled, 100 Ib. W.P.,

s eed 800 r.p.m. " V” belt driven from

FOR SALE. -h.p. S/R Motor by Crompton 400/3/50,
with Control Gear.
65-c.fm. HAMWORTHY, vert, twin
0. 16 ATRITOR CRUSHER by Alfred cyl., single staae watercooled, speed 1000

FIeX|ny coupled ’to

Herbert, com(j)lete with Feed Hopper, rpm., Inductlon Moto? by L.D.0

overhauled and with a quantity of spared4-h.p. SR.
Also a No. 12 Atritor by Alfred Herbert, 400/440/3/50.
for which we have available about 6 tons

of spares, nanh eee machines are oftersd - GEORGE  COHEN
clearance. SONS & CO.. LTD.
SAV1LLE-CALVERT,(MACHINERY) WOOD LANE, LONDON, W.12
limited. Tel: Shepherds Bush 2070
BIRMINGHAM (ROAD, and STANNINGLEY nr. LEEDS
STRATFORD-ON-AVON|
Tel.l Stratford-on-Avon 3681, Tel: Pudsey 2241
DELIVERY EX STOCK p ulverite
New shot blast cabinets
complete with Dust
Extractors, etc., size 5ft. x 3ft. GOAL DUST

Also new 8ft. cube room Plants
Low prices.

Please send for our NEW
Illustrated catalogue on request

ELECTROGENERATORS
LTD.

14 AUSTRALIA RD., SLOUGH

Teleohone : SLOUGH 22877
BUY FROM US AND SAVE MONEY

lowest in ash

The STANDARD PULVERISED FUEL Co. Ltd.
Head Offhe:

166 VICTORIA STREET, WESTMINSTER,
LONDON, S.W .I. Tel.: Victoria 3121/2/3

Bronze, Gunmetals. etc.. at competitive
prices, including patterns if required.—
Heesion Lei A Co., Ltd.. 33. Swindon Road,

Stratton St. Margaret. Wilts.

he hayseech iron foundry,

Halesowen, Worcs.,, has capacity
available for Grey Iron Hand' Moulded
Castings up to 10 cwts. Pattern-making
capacity available if required.

STINGS.—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.

L ¢

JAY & SONS, Non-ferrons

Foundry, 72 Salisbury Road.
Norwich.—We are able to supply good
quality Castings in Aluminium, Brass,

Gunmetal,
prices.

etc. Quotations at competitive

RE yon requiring immediate delivery

of NomFerrous Castin Can you

get prototypes quickly Can you
24 hour Breakdown Service? We can give
you all the above for large or small
quantities in Sand or Die. Pattern- making
and machining if required.—Write, ‘phone
or call Abercorn Brass Foundry, Hilda
Road, Canning Town, E.16. ALBert Dock
2420.

get

H. C. HOPPER (Kingston) Ltd.
HAMPDEN 1ROAD, KINGSTON
KIN 0177/8/9

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

GENERAL MACHINING,

All at our

r KINGSTON WORKS2

Good Deliveries
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aywood bros., Littieborough,
Lancs., invite enquiries for all types

of Patterns and Scale Models. Highly
finished, accurate work of any size.
Tel. 8543.

echanised foundry.—Maiioabie
M and Grey Iron Castings offers 20 tons
?er week free capacity at earlx{J date. Pre-
erence for boxes up to 28 in. by 16 in. by
5in. by 5 in. Snap Flasks up to 14 in.
by 14 in. by 3 in. by 3 in. Hand moulding
capacity also available. Cast Iron Pipes
flanged and specials. Patternmaking
facilities if required.—E. J. wallace, 39,
Constitution Street, Dundee.

MISCELLANEOUS

EFRACTORY MATERIALS.—Mould-

ing Sand, Ganister, Limestone, Core
Gum; competitive prices quoted.—H ensall
sand Co., Ltd., Silver Street, Halifax.

ALL TYPES OF WOOD
& METAL PATTERNS

COOKE, BAILEY LTD.

MORLEY 8T, HANLEY, STOKE-ON-TRENT
Telephone: Stoke>on-Trent 2627

FOUNDRY TRADE JOURNAL
MISCELLANEOUS—Contd.
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PATTERNMAKING

F'REWOOD for Cupolas. Sleepers and ATTERNS for all branches of Engin-
Sleeper Wood in  wagon loads.— P eering for Hand and Machine Mould-
Tillei’s (W olverton), Ltd.. Wolverton, ing—Furmston and Lawlor, Ltd.
Bucks. worth. ’ ’
HEMICAL Analysis of Iron and Steel, AIOR PRECISION CASTINGS We
Micro-examinations, etc., promptly.— l N :
Particulars from: Harriman M etallurgica supply first-class pattern equipment

Co., 75, Northwood Lane, Newcastle, Staffs.

moulding. Quick delivery. Keen prices.
Also tho 'I'one-off" jib patterlr(L—B arron
OW is the time to change your Clark, ~Glonton Street Works. Peter-
Supplier of Sand. Try Southport borough. Tel. : 2750
Wind Blown Sea 8and for castings, free
from shell. Any quantity, Road or Rail.
—John Liveshv (Ainsdale), Limited,
Ainsdale, Southport. Telephone : Southport PATTERNS
77489.
Are you satisfied? If not—1try
Qualities

raphite /plumbago -
G available for every industry; special
your enquiries are
receive personal ser-
Limited, 33,
S.W.10.

Foundry Plumbago;
welcomed and will
vice.—W oodstock (London),
Tho Little Boltons, London,
FREmantie 6646-7.

MOULDERS
LETTERS & FIGURES

IN WHITE METAL, BRASS, ETC.

THEO. ELLIOTT &

8 ELDON STREET
Tel. 27693

SON LTD
SHEFFIELD 11

PATTERNMAKERS

PATTERNS woop

EAVES & SHARPLES LTD.,
FLEMING SQUARE,
BLACKBURN
Established 1888 Telephone 6600

FLAME CUTTING OF STAINLESS

STEEL demands an Iron powder
specially manufactured for the job
which

POWDER METALLURGY LTD.,
59-62, High Holborn, W .C.I
can supply you at approximately
7d. per Ib.

AND METAL

Over 100. Skilled
Craftsmen at your
service

LTD.
HALL LANE
AYLESTO NE
LEICESTER
TELEPHONE

LEICESTER 32261

in wood and metal, for hand or machino



Technical Representatives are
always available to discuss your
requirements upon request

Telephone :
COLIyhurst 1503-4

HARVEY & LONGSTAFFE LTD

Engineers' Pattern Makers in Wood and Metal, Non-Ferrous and Light Alloy Founders

OFFICE AND WORKS: PIERCY STREET, ANCOATS, MANCHESTER 4

PATTERNMAKING PATTERNM AKERS N
LARGE CAPACITY AVAILABLE (Engineering) CO. LTD. JAS. C. CUNLIFFE,
IN ALL BRANCHES OF THE TRADE Shrewsbury Road, London, N.W.10 E H

ngineers Pattern Makers.

MARSDEN HIND & SON LTD. HIGH-CLASS PATTERNS Gorgdon Street, Manchester, 7

GUIDE BRIDGE W ORKS, NON-FERROUS ' Y

JOHN ST.,ASHTON-U-LYNE. CASTINGS Est. 1919.

EST. 1929 TEL. : ASH 2426 Phone: ELGAR 8031/2 Tel.: BLAckfriars 5374.

PRECISION EQUIPMENT,
COMBINED WITH THE ESSENTIAL OF GOOD FOUNDRY PRACTICE,

IS obtainable from

BOOTH BROS. ENGINEERING, Baggrave Street, Leicester. Tel.. 67020

LET US QUOTE YOU. REPRESENTATIVE WILL VISIT ANYWHERE.

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

« LARGE AND SMALL WOOD PATTERNS AND CORE-BOXES.
A METAL PATTERNS IN ALUMINIUM, BRASS, AND CAST-IRON.
e SYNTHETIC RESIN PATTERN AND MATCH-PLATES.

PATTERN m* PRESSURE CAST ALUMINIUM ALLOY PATTERN AND MATCH PLATES.
# INSERT METAL AND PLASTIC PATTERNS IN CUSTOMERS’ OWN

S E RV I C E * ME'IFj/I&ﬁTE/SA.TTERN EQUIPMENT FOR THE " C ” PROCESS.

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

H. FORREST & SONS (ENGINEER’'S PATTERN MAKERS LTD.) '\4'5\!\‘?
CHAPEL STREET WORKS. LEVENSHULME * PRESSURE OR GRAVITY DIES.
MANCHESTER 19 ' * STEEL AND ALLOY MOULDS FOR ALL

Telephones: RUSHOLME 3699 and 3807 TRADES.
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Foundry

MECHANISATION PLANTS

We are designers and manufacturers of all types of
handling equipment, conveyors, elevators, screens and
bunkers. Also all types of foundry mechanised and re-
conditioning plants. Our Technical Department is at
your service if you are interested in labour-saving devices

JULY 16, 1953

One of the largest designers and
manufacturers of Foundry Mechanisation
Plant and Sand Conditioning Plant in the country.

Catalogue on application

MARCO CONVEYOR & ENGINEERING CO. LTD., ROWIN WORKS, LYNN ROAD, LEYTONSTONE, LONDON, E.11
TELEPHONE: LEYTONSTONE 22S4/5 TELEGRAMS: ENGIMARCO, EASPHONE
MIDLANDOFFICE: 3BONDSTREET. HOCKLEY, BIRMINGHAM. I9TELEPHONE: CENTRAL 2917

Represented in
BELGIUM *EAST AFRICA *FRANCE *INDIA *ISRAEL * NORWAY *SINGAPORE * MALAYA & SIAM *SOUTH AMERICA *SWEDEN ' WEST INDIES * YUGOSLAVIA

For efficient and economical handling, it pays to consult MARGO

NITRIDED

NITRALLOY

STEEL
SNHETIC MNOUNG NS

BY

A. JEFFREY & CO. LTD for Optimum

Our Composition is graded to customers'
requirements, and has been used by
leading Steel Foundries for more than
sixty years.

LET US ALSO SERVE YOU

A. JEFFREY & CO. LTD

12 RENFIELD STREET,
GLASGOW C.2 Tel: City 7450

Hardness and
Strength

NITRALLOY LTD.,

25, TAPTONVILLE RD., SHEFFIELD, 10

TELEPHONE : 60689 SHEFFIELD NITRALLOY ASHeV f,ELD
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27,000

LBS. P.S.I.
FROM

100

LBS. or Less

HTHE proved method of hydraulically

testing Valves, Castings and Pressure
Vessels of all types up to maximum pres-
sures of 27,000 Ibs. p.s.i. from an air
pressure of 100 Ibs. Improved Control
Valves give definite controlled pressures.
34 Standard ratios available giving pressure
ranges from 20 to 27,000 Ibs. p.s.i.

Manufacturers :

CHARLES S. MADAN & CO. LTD.

VORTEX WORKS « BROADHEATH

ALTRINCHAM . ENGLAND
Telephone: Telegrams:
ALT 0095 **VORTEX”

1c
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with Economy, Safety, Versatility,
Ideal working conditions

OUTPUTS OF EFCO-NORTHRUP
HIGH FREQUENCY FURNACES

Output per 8 hr. snift

Generator  FUTace  ppejtin h
ay gw Tme  lges  Cafies

40 min.

Pouring tool steel from
a 5 cwt. Efco-Northrop
high frequency furnace at
the Slough Works of
A P. V. Co. Ltd.

For highest quality steel making the high frequency furnace
is indispensable — both for quality control and rapid output.
There is no sulphur pick-up, no electrodes to cause contamina-
tion, no carbon pick-up when remelting low carbon steels.
Homogeneity of all alloys is assured. Melting times are a
matter of minutes. And there’s no fatiguing furnace heat, no
smoke or dirt. Efco developed the high frequency steel
furnace. Over 90% of Britain’s high frequency furnace steel
is produced by Efco equipment.

May we give you details of these furnaces — of their economy,
speed, versatility and safety ?

ELECTRIC FURNACE CO. LTD.,Netherby, Queens Road, Weybridge, Surrey. Telephone: Weybridge3891
Associated Companies: Electric Resistance Furnace Co. Ltd., Electro-Chemical Engineering Co. Ltd.
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for High Production

LATEST ENCLOSED
SAND PROTECTED
JOLT SQUEEZE
MOULDING MACHINE

SPECIAL FEATURES:

MASSIVE YET
SYMMETRICAL
CONSTRUCTION.

JOLT RAM-A
REAL BLOW.

SQUEEZES TO A
SET PRESSURE.

PATTERN DRAW -
STEADY AND
SMOOTH.

MECHANISM
SAND

PROTECTED.

PATENT AIR-
LOADED DISC
VALVES.

MORETHAN 500 MACHINES OF THIS
TYPE ALONE HAVE BEEN SUPPLIED.

MACNAB Moulding Machines mean CLEAN,
> ACCURATE AND WELL FINISHED moulds.

We manufacture many other types and sizes of Moulding Machine*
suitable for economical production of varying classes of work.
Catalogues giving full details will be sent on request.

MACNAB and Company Limited

PRESTIGE HOUSE |gg| HARROW
235 IMPERIAL DRIVE Telephone: PINNER 600
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Photograph by courtesy of the Appleby-Frodingham Steel Company Ltd., Scunthorpe, Lincs.

“BROOMWADE” at the
Appleby-Frodingham Steelworks

Above you see two Type TSIB Two-Stage, Double-Acting Compressors installed
at the Appleby-Frodingham Company's Steelworks—one of the largest in the
country. The TSIB delivers 511 cu. ft. of free air at 100 Ibs. sq. In. pressure when
running at 410 r.p.m.

“BROOMWADE” Air Compressors are backed by over fifty years cf

research and development. All over the world, they are at work, in

a large number of Industries, giving uninterrupted and efficient service.
MEMBER

B.C.A.S

‘BROOMWADE” is synonymous with ACHIEVEMENT

Air Compressors and Pneumatic Tools

Full details from:
BROOM & WADE LTD., HIGH WYCOMBE,ENGLAND. Phone: High Wycombe 1630 (8 lines). Telegrams Broom*” High Wycomba
114SAS.
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Every load of cores wuniformly baked limits. Green centres and burned cores in
—that is the mark of a good oven—and production baking are now things of the
that is just what C.H.A.L. core ovens do ! past.

Thermostatic controls keep hot recircu- C.H.A.L. core-baking units cover every
lated air at exactly the right temperature foundry requirement ranging from small
and ensure that at every part of the oven, cabinet type ovens to bogie loading and
temperature is uniform to within fine other continuous type units.

Don’t leave it to chance—consult C.H.A.L. for core-baking ovens.

CONTROLLED HEAT & AIR LTD.

80 5 Si 6 LONDON OFFICE - 16. GROSVENOR PLACE S.W.l. Phon. SLOANE 7805 19818
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PAGET

FOUNDRY TRADE JOURNAL

STANDARD HEAVY DUTY
STEEL M OULDING 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.

1=1
cdj

4

CD

a7

|
THE PAGET ENGINEERING CO. (tondon> LTD

RUISLIP

BRAINTREE

ROAD .

Telephone: Ruislip 489 4m

SOUTH

Telegrams

and

Cables:

MIDDLESEX

Paget,

Rulsll p



48 FOUNDRY TRADE JOURNAL JULY 16, 19S3

FOR THE SAND-SHELL MOULDING PROCESS-

-a complete resin service from 1.C.I.

PRODUCTS ‘Mouldrite’ PF 422 Resin Binder, Silicone-oil mould lubricant and

resin-base wetting agent.

SERVICE based on practical experience with the Sand-shell process over a wide
range of metal casting at an 1.C.1. foundry, which is carrying out extensive

research on shell moulding.

INFORMATION on the uses of synthetic resins in the foundry from the Technical Service

and Development Department of 1.C.I. Plastics Division.

A Send for ‘Synthetic Resins for the Foundry'

‘Mouldrite’ is the registered trade mark of
the thermosetting resins manufactured by I.C.I.

IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, SWw.1



JULY 16, 1953

MAKING

‘RESOLITE » 400 overcomes many of
the difficulties of making large or
intricate cores.

Frictional heat during mixing is elimin-
ated, and freedom from drying out on
the bench is thus assured.

Parting compounds are NOT needed, and
excellent results can be obtained on the
bench or with core-blowing machines.

FOUNDRY TRADE JOURNAL

IT EASY

49

by courtesy
Foundry Co
Lancs

Stickiness during mixing is conspicu-

ously absent, and sandcores made
with *“Resolite” 400 invariably strip
cleanly.

Drying times can be reduced by as
much as 50%.

Increased production has now enabled the
prices of “Resolite’ 400 to be reduced.

Foundry managers are invited to write
for further particulars and a trial sample.

RESOLITE’ 4 00

(REGD.)

w

SYNTHETIC RESIN CORE-BINDER

(Patent applied~for)

AERO RESEARCH LIMITED A CIBA COMPANY « DUXFORD * CAMBRIDGE ¢« PHONE : SAWSTON 187
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Sill in fO iV ou r...Hilman works gloves
are made in 23 styles and special leathers

—every one is particularly favoured

they are used.

HILLMAN

WORKS GLOVES also APRONS, HAND LEATHERS etc,

J. & A. HILLMAN LTD., DUDLEY, WORCS.

OIL SEALS; BELTINGS AND ALL CLASSES OF LEATHER: LEATHERWORK AND FABRIC FOR INDUSTRIAL USE.

PROTECT YOUR PATTERNS BY
USING MORE RAPPING PLATES!

SIZES AND SHAPES TO SUIT IN MALLEABLE IRON
PATTERNS OF ALL KINDS. FROM 1lin. by ~in. to 61In. by 3in.

VST JWAECJPHILLIPS LD, promer

DELIVERY
POMEROY ST.. NEW CRO0S5S, LONDON. 5.E.14



JULY 16, 1953 FOUNDRY TRADE JOURNAL Sl

SINEX HIGH FREQUENCY VIBRATORS
AND VIBRATING SCREENS

3 Ton Model Larger and smaller
Illustrated machines available
FIG. 7 will remove the most stubborn
SINEX VIBRATING BEAM sand from the casting, in a
For the easy handling of fraction of the time needed
Foundry Boxes, too heavy for by present methods. (Links
a Knock Out Grid, this machine to suit requirements.)

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
Sinex Technical Department

FIG. 8 (illustrated below)

FIG. 10 (on left) An important function of Sinex High Frequency
) o Vibrators is the application to Sand and Storage
Sinex  Vibrating Hoppers. To facilitate the rapid discharge of the
Screen Oft X 3ft material, long experience has shown that the fitting
. ’ ' of a Sinex Vibrator to a Hopper containing the most
Single Deck. Hour- stubborn materia) will avoid “arching ” or
ly output—15 tons “ funnelling” of the material in the neck ot the

Hopper and assure a regular flow. Fig. 8 shows a

of sand through Sand Hopper fitted with Sinex Vibrator. Manu-

Jin. mesh. factured In various sizes suitable to the capacity of
) . the Hopper, and wound suitable for any electric
This screen is also supply, smgle or 3-phase A.C.

manufactured in
sizes to suit re-
quirements.

Sinex

ENGINEERING CO., LTD.

Telegrams : VICTORIA 7503 Telephone : Victoria 7503-4-5

12 ROCHESTER ROW, WESTMINSTER, LONDON, SW.1
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6. &R.THOMAS U?

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,
1344/ WALSALL

We know that

the electric pul-

ley block hoists

SAND TREATING MILLS and overhead
travelling cranes

we make are

ILL first-class  engi-

neering jobs, but

we don’tsuggest

that they can

double your output

One foundry user has, however, and all have
Increased production by using Matterson equipment

TRADE Avm cfl r mark

Revglr\/mg for handling cores and pouring.

St ati onary The hoist illustrated above is particularly
PANS suitable for your sort of job, Its creeping
Over or speed feature enabling you to position

under-driven its load even more accurately than by

hand—the hand which tires so easily!
There are many more like it In the range
3 cwts. to 10 tons.

Smedlep Brothers.lit Tel : .
meder Sromers At matterson  limited

Derbyshire. SHAWCLOUGH Tel 4194 ROCHDALE



JULY 16, 1953 FOUNDRY TRADE JOURNAL 53

PATTERNMAKERS’

C anadian Y ellow P ine

€

BRAND

ALL GRADES AND ALL THICKNESSES

in stock for immediate delivery

COX, LONG (IMPORTERS) LTD

ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON, E.C.2

Telephone: Monarch 3601 Telegrams: Lignitic, Ave, London

Foundry Supplies & Specialities . .
lor every Foundry

0 CRULIN CORE OILS, COMPOUNDS, CORE 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

Telograms: RETORT, CHESTERFIELD RETORT WORKS, CHESTERFIELD
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RED MOULDING SAND

Cotes Heath, Stafford.

SARGINSON
Core Box Vents

FOR ALL CORE BOXES USED
ON CORE BLOWING MACHINES

All sizes in stock

SARGINSON BROS. LTD.

TORRINGTON AVE. COVENTRY TEL 66291

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

OWLEATHERS

In all shapes and sizes,
and for all types of

MOULDING MACHINES
and FLEXIBLE JOINTS

S§nd at yourinqalrhi

HENRY BEAKBANE

LIMITED
Tb. TANNERY,
STOURPORT-ON-SEVERN
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An electrically heated salt bath in the tool room: Ihe Rover Co. Ltd., Birmingham

Taks desadglgs

HEAT TREATMENT IN A SALT BATH IS RAPID,

gives uniform results, and it protects the metal
from oxidation — considerations particularly
important for tools, dies, gauges, and all fine-
tolerance work. An electrically heated salt bath
will bring your tool room up to date, and will
also give you the advantages of cleanliness,
convenience, and accurate temperature control.

HOW TO GET MORE INFORMATION

Your Electricity Board will be glad to advise
you on how to use electricity to greater
advantage —to save time, money and
materials.

The new Electricity and Productivity series
of books includes one on heating—*Electric
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
Area Electricity Board.

Electricity ~ EROPOCTIVITX

Issued by the British Electrical Development Association
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IN 14 SECONDS ONLY (stopped time)
ONE MOULDING HALF

Also in continuous operation the
moulds stay uniformly solid and clean

at a most simple and easy operation.

JOLT SQUEEZE
LIFT
MOULDING MACHINE

YPE RPA )

Thequick-action moulding mach-
ine for fully and partly mechan-
ized continuous operation.

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 blast machines (air-less), sand blast apparatus, etc.

Representative for England:

Ernest Fairbairn, Ltd. 9 Drapers
Gardens, Throgmorton Avenue,
London, E.C.2.
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Indicator

A robust instrument housed in a
cast aluminium casing specially
treated to withstand foundry
atmosphere. It has two indicator
Pointers moving over a large dial;
one pointer shows air flow in
cubic feet per minute—the other
pointer indicates pressure in the
cupola windbelt.

Recorder

This instrument records the story
on a chart, which can be kept for
future reference and comparison.
Two pens, using differently
coloured inks, write on a com-
mon chart graduated in flow and
pressure units.

Automatic
Volume controls

When automatic Blast regulation
is desired, the Indicator or the
Recorder can be fitted with
reliable control attachments; the
instrument then faithfully con-
trols to preset instructions.

FOUNDRY TRADE JOURNAL

Cupola

JULY 16, 1953

Instrumentation

Instrument Co.,

Ltd.,

’Phone : Bilston 41121

Ettingshall, Wolverhampton

'Grams:

“METRO N 1C. Wolverhampton”



ferrous alloys

TO GUARANTEED STANDARD SPECIFICATIONS
GUNMETAL - BRASS

PHOSPHOR BRONZE

E. AUSTIN &SONS LTD., HACKNEY WICK, LONDON, E.9. Tel. AMHerst 2211

flke ”Beat Sand ”Binding “Redins are

FERGUSON?’S

NESTOR -

Solid Phenol 300 mesh Z443
Solid Cresol 300 mesh Z450

Liquid Urea Resin V37
Liquid Phenol Resin ... Z447
Liquid Cresol Resin ... ZA70
All in Large scale production

Games ~“ercjubon (& Sons £td.

LEA PARK WORKS . PRINCE GEORGE’S ROAD
MERTON ABBEY « SW.19

Tel.: MITCHAM 228S (5 lines)
«Grams: NESTOEIUS, SOUPHONE, LONDON



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 s—
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

MODEM FUMACES & STOVES
LIMITED
Booth Street ? Handsworth
Birmingham 21

*Phone : > Grams
SMEthwick 1591 & 1592 Mofustolim, Birmingham

FOUNDRY TRADE JOURNAL
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ENAMELS

FOR SHEET AND CAST IRON,GOLD, SILVER, AND
GILDING A METAL.

IRON. FELSPAR.
MANGANESE FLUORSPAR.
NiCKEL. LIMESPAR.
TIN OXIDE. BARYTES.
CADMIUM. N pffir BENTONITE.

PREPARED COLOURED OXIDES FOR
SHEET AND CAST IRON

L A WITHAM & CO.

“LAWCO” FOUNDRY SUPPLIES
59, Vine Street, Partick, Glasgow, W.1.
Telephone : West 2477
SOLE Scottish Agents & Stockists for

F. & M. SUPPLIES LTD.

MANUFACTURERS OF

“PARTEX” Parting Powder “FERIN” Iron Cement
“STOLIT” Plastic Stone
“REMED” Sand Regenerator “ PARTEX” Liquid Parting

“FOLGUM” Core Gum
“SUPINOL” Core Oils and Compounds

FERRO ALLOY BRIQUETTES
and the new “SUP1INEX” R. Core Binder

ASBESTOS

CORE DRYING
PLATES
&

MOULDING BOARDS

LOW PRICED
* NON-BRITTLE
* LIGHT TO HANDLE

CENTRAL MANUFACTURING &
TRADING CO. (DUDLEY) LTD.
OLD HILL, STAFFS.

Phone: CRADLEY HEATH 69434 (6 lines)
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In these days of ever Increasing costs, economical
repairs become a necessity, and, in view of this, when
you are 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
Bricklaying staff always available, and ready to
service Cupolas anywhere in the Country.

Note our address for your future reference:—

H. BECK & SON LTD.

MARLEY STREET IRONWORKS
KEIGHLEY

Tel. No. 4132 Tel. address ARON
MANUFACTURERS OF

ARON FOUNDRY EQUIPMENT
ILLUSTRATED BROCHURES ON REQUEST

NON-FERROUS ALLOY
NGO TS

0 any spécification™""

GUNMETAL ¢« PHOSPHOR BRONZE
MANGANESE BRONZE

ALUMINIUM BRONZE

BRASS etc. Makers since 1898

ALLAN &co /T tT 1

ALSO AT LONDON, BIRMINGHAM, SHEFFIELD, NEWCASTLE
MANCHESTER and MIDDLESBROUGH



62 FOUNDRY TRADE JOURNAL JULY 16 1953

IMPORTANT !

TO USERS OF LARGE QUANTITIES OF
PERFORATED CHAPLETS

Send your enquiries NOW for
SPECIAL PRICES

WE CAN QUOTE YOU RIGHT
Madiraltylist PrEC|SION PRESSWORK CO. LTD.  PATENIES

SUPPUERT o VAROUS CLMAX W ~» SNGS HAM H4 LL ESTABLISHED
Dinninun iota

H. M GOVERNMENT Phone: ASTON CROSS 1402 Grams: "Predco, Phone, Birmingham” JO/ 4

50@ Less Fuel Costs & 1007« More Output
for any large CORE AND MOULD DRYING STOVE
fired by Hand or Mechanical Stoker, Gas or Oil.

N.R.S.
Heating Units

do it !

Hundreds of Plants have been installed and are
doing great work.

MODERN FURNACES & STOVES LTD.
Booth Street Handsworth Birmingham,21

Telephone: SMEthwick 1591 & 1592 Telegrams: MOFUSTOLIM, B’ham 21
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IT'S THE FOUNDRYMAN’S EXPERIENCE :

ALBOND >./.. .

for CLEANER CASTINGS with LESS WASTE!

With today’s emphasis on increased
production of better quality castings,
the addition of a little ALBOND has
become an essential part of sand
practice in most up-to-date foundries.
One to two per cent, rejuvenates
NATURAL SAND, and improves
flowability, “ green ” strength and cleaner stripping. The addition
of up to six per cent, to SYNTHETIC SANDS ensures good
spreading power and prevents friability. CORE SANDS to which

about one per cent, of ALBOND has been added ensure cores of DELIVERY
greater “ hot strength ” and resistance to metal penetration.
Fully illustrated literature and Price List will be sent on request. within a
ALBION PULVERISING cowmran
BIRMINGHAM 3 Telephone: CENtra

WHERE TO BUY
EVERYTHING FOR THE FOUNDRY

RING FACINQS
EQUIPMENT
REQUISITES
Quay Street, Manchester, 3
CASTINGS  “STAR FOUNDRY” W s (IR0 0, ROSHReITo AUt
FOR ENGINEERS  y( ENiALL STarrs. ROWLEY REGIS, near BIRMINGHAM
MOTOR TRADES Telephone
351/2 WILLENHALL
&c. Telegrams
Castings Sand-Blasted VS\'ITIfFElflc})-lliTPRY
WILLIAM HARPER,
S O N & CO + (WILLENHALL) Ltd . RIVETS of all kinds in Iron and Steel
Malleable and Soft Grey Ironfounders Telegrams: * Thos. Gadd, Rowley Regis.”

Telephone: Blackheath 1020. Established 1830
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MINING & CHEMICAL PRODUCTS LTD.
MANFIELD HOUSE, 376, STRAND, LONDON, W.C.2

WORKS :1 ALPERTON, WEMBLEY, MIDDX. TELEPHONE: TEMPLE BAR 6511/3
TELEPHONE: WEMBLEY 3504/6 TELEGRAMS: “ MINCHEPRO, LONDON"™

™ CHILL CONTROL

99-5% TELLURIUM  rowbersasLETS

JSED AS LADLE ADDITION « COREWASH +« IMPREGNATOR
WITHOUT METAL DENSENERS

i[lllustrated Booklet “ TELLURIUM IN CHILL CONTROL” Free on Request

STEELE & COWLISHAW LTD., ENGINEERS (Dept. 18) Head Offices, Works: COOPER STREET, HANLEY. STOKE-ON-TRENT

Tel. Stoke-on-Trent 2109. London Office: 329, High Holborn, W .C.l. Telephone: Holborn 6023

RY SAND DRYING

Several years of research and development work
In our Laboratories combined with operational
experience allows usto offer a FOUNDRY SAND
DRYER based on Aerodynamic and Thermogravlc
principles and possessing the following outstand-

advantages.
1 Complete absence of large  4.High Thermal efficiency,
rotating parts. 5.Low maintenance costs.

2. Small floor areaoccupled. 6.Continuous operation.

3. Easily handled by un- 7.Adaptable for use with
skilled labour. most heating media.

W e shall be happy to advise you on the specific require-
ments of your particular application.

LENNOX FOUNDRY CO. LTD.

Tantlron Foundry,
Glenville Grove, London, S.E.8
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ENGINEERING, MARINE AND WELDING EXHIBITION

Our NEWEST NOZZLE

Is for Direct Connection to the Rubber Hose.

TUNGSTEN CARBIDE LINED-
Like all the other *Angloy ' Nozzles
ASK FOR TYPE *“ H”

ANGLARDIANLTD., Adelphi Ironworks, SALFORD, 3.

Visit

FOUNDRY TRADE JOURNAL
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All the skill and experience in the world cannot guarantee a
perfect weld. The only way to be sure that the job is sound

is to “look into it” with an X-ray eye.

But even radiographic

inspection is of little avail unless the sensitised material

used is capable of recording every significant detail.

This

amounts to saying that here, as with other applications of
radiography in the field of engineering, ILFORD Industrial

X-ray films are indispensable.

-this needs looking into__

INDUSTRIAL X-RAY FILM

A A general-purpose film

very high speed, exceptional

and good contrast when

used with calcium tungstatc screens

make it particularly suitable for the

examination of ferrous welds and

heavy castings whether with X-rays
or gamma rays.

ILFORD INDUSTRIAL X-RAY FILM
TYPE C A special high-contrast,
direct-exposurc film of medium
speed and extremely fine grain, in-
tended for the radiography of mag-
nesium and aluminium castings
where very fine detail must be re-
corded, and for the examination of
all materials having a low X-ray
absorption coefficient.

ILFORD INDUSTRIAL X-RAY FILM
TYPE B A fast film designed for
direct exposure to X-rays or for use
with lead screens. Recommended
for the radiography of a wide range
of castings and welds in light alloy
or steel where the aim is the detec-
tion of fine detail with economical
exposure times.

ILFORD INDUSTRIAL X-RAY FILM
TYPE G A new ILFORD product
and the fastest film yet made for
use with or without lead screens.
Three times as fast as the Type B
film, yet with very little increase in
graininess, it is ideal for the exami-
nation of heavy castings and assem-
blies in steel or bronze cither with
X-rays or gamma rays.

INDUSTRIAL XRAY FILMS

ILFORD LIMITED -«

us at Stand 4, Row BB, First Floor,

ILFORD <« LONDON

Empire Hall

machining time

Other advantages
over sand-casting
include:

Less wastage from
porosity.
Longer tool Life.

Better bearing
properties.

Send for Data Sheets Y2, Y8 and
Y9 for specifications and details of
alloys and sizes of rods required.

SMELTING COMPANY LTD.

anrUm Worlc«. Merton Abbev. S.W.19. Tel: MITcham 2031 (4 lines)
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THE STRENGTH OF FURNACE BRICKWORK —
and durability of the furnace lining in service is greatly
controlled by the joints. Well shaped bricks of accurate
size, use of a Refractory Cement correctly chosen for
the purpose, combined with good bricklaying (which
means thin, tight joints) gets a furnace lining off to a
good start. A Refractory Cement should be selected
just as carefully as the brick with which it is to be
used. We are always very willing to give ouradvice

on the best type of Cement for particular applications.

MAKSICCAR FIRE CEMENT « MAKSICCAR Il «NETTLE CEMENT « STEIN SILLTMANITE CEMENT « STEIN
HIGH ALUMINA CEMENTe STEIN CHROME CEMENT m STEIN CHROME-MAGNESITE CEMENT « STEIN
MAGNESITE CEMENT « BLUEBELL SILICA CEMENT « THISTLE AND STEIN FIRECLAYS « GROUND GANISTER

JOHN G STEIN C? LTD Bonnybridge, Scotland

TEL: BANKNOCK 255 (3 LINES)

ALLOY PIG IRON

SUPPLIED WITH ANY DESIRED PERCENTAGE OR
COMBINATION OF ALLOYING AND OTHER ELEMENTS

0 dviyQSIM{/

Published by the Proprietors, industrial Newspapers, Limited, 49, Wellington Street, Strand, London, W.C.2, and Printed,; in
Great Britain, by Harrison & Sons, Limited. Printers to the late King George VI, London, Hayes (Middx) and
High Wycombe.
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