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STEEL WORKS REFRACTORIES

From our range of products we can supply
dependable refractories for most applications
in a Steel Works. Careful manufacture, use
of selected raw materials, adequate heat
treatment in the kilns, complete technical
control at all stages ensure consistent

uniformity of quality and of ultimate service.

FIREBRICKS HIGH ALUMINA RRICKS
SILICA BRICKS REFRACTORY
BASIC BRICKS CEMENTS &PLASTICS

Teeming a 100-ton Ladle in a Scottish Steel Works

JOHN G STEIN & ¢ UP Bonnybridge. Scotland

TEL; BANKNOCK. 255 f3 LINES)

\

JOHN A. SMEETON LTD.  The RIDSDALE LABORATORY MIXER

116, Victoria St., London, S.W.I . . . .
is particularly useful for preparing small experimental batches

of sand bonded with dextrines, core oils, etc.
SEND FOR DETAILS TO—
RIDSDALE & CO., LTD.

MANUFACTURED IN GREAT BRITAIN .
. Newham Hall, Middlesbrough
Smeetolim, Sowest, London VIC : 5420 Tei.: 56856-7

'Collin’ Improved Foundry Ladles—‘Perfect’ Chilling Spirals
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ABbey House,Victoria St. SWI

TELEPHONE: ABBEY 5441/2 . TELECHAMS' 1RONOBRIT-PHONE-LONDOH
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aluminium adventure

British Guiana and BAUXITE

In the humid, tropical heart of this country, explora-
tion parties are continually searching for ore deposits
that may lead to a successful mining venture. This
quest for Bauxite is being carried on against Nature’s
barriers which human courage and ingenuity have
successfully surmounted. In a vast clearing in the
undergrowth stands the modern town of Mackenzie,
testimony to these endeavours. Here, Demerara
Bauxite Company Limited (an Aluminium Limited
Company) is engaged in mining the ore from which

aluminium is extracted. The cries of puma and the

screeching of macaws have now given place to the
throb of machinery and the busy activities of a

thriving new community.

As world demandfor Aluminium increases, and its usefulness
as a major raw material becomes more widely recognised, so
must production be expanded. One of the leading organisa-
tions engaged in this task is the Aluminium Limited Group
of Companies whose resources encompass many widespread
activities. These cover every aspect of the Industry — the
mining and shipping of raw materials, the generation of
hydro-electric power and smelting and fabrication of the
metal. To these must be added world-wide selling services
and a programme of continuous research designed to
improve production methods and to find new alloys.

Aluminium Union Limited

(Incorporated in Canada)

THE ADELPHI, STRAND. LONDON, W.C.2.
COMMONWEALTH

PRINCIPAL BRITISH

AN ALUMINIUM LIMITED COMPANY
DISTRIBUTOR OF ALUMINIUM



SEPTEMBER 3, 1953

FOUNDRY TRADE

JOURNAL

5

FORDATN'S WORD 1§ THEIR BOND

-and GLYSO 1is
their word

GLYSO CORE BONDING COMPOUNDS combine a range
with characteristics so varied as to meet exactly the requirements

of any given job in the core shop. They have been in daily use in

foundries large and small for many years.

Semi-Solid Compounds give a
high green bond covering a wide
range of sand characteristics.

Creams combine a lower green
bond and free-flowing mix with
high baked strength; unsurpas-
sed for core-blowing mixtures.

Dark Compounds provide alower
priced range giving excellent re-
sults for general work.

Permol Core Oils are in seven
grades, selection being governed
by relating dried strength re-
quirements to binder cost. Per-
mol bonded cores have good
knock-out after casting.

The confidence with which the
core maker usesa Glyso-bonded
mix is amply justified in the
finished core.

Glyso XL Core Powder, a pure
film-dried cereal, produces high
green strength in the mix and is
best used with Permol Core Oil.

Glyso—Exol Core Powders, a
range of cereal powders impreg-
nated with core

oil in accurate

guantities for

different classes

of core work.

Glyso Airbond,
quick drying
without stoving,
or stove-dried in
half the usual
time.

Glyso Resyns. ;

A range of syn-

thetic resin binders for quicker
drying of cores by short-period
stoving, or by dielectric heating.
Excellentknock-out.Enquire also
about Glyso Spray Oils, Forda-
vol, Fordath Parting Powder,

CarefulselectionfromtheGlyso
range of binders provides
exactly the green and baked
strengths required.

When Glyso is the bond the
core makers skill is seen at
its best.

PHOTOGRAPH BY COURTESY OP MESSRS.
CENTRAL FOUNDRY CO. LTO

Fordath Moulding Sand Regen-
erator and Fordath Paint Powders.

Full details obtainablefrom

THE FORDATH

ENGINEERING CO. LTD.

Hamblet Works, West Bromwich, Staffs.

phone: WestBromwich 0549, 0540, 1692.

grams: Metallical, West Bromwich
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adaptable squeeze machine

_.nriDi cd ranee, thl*
Like »11 » e+ well-known 'Y E fhifiM tpm 'S * >°w

Distance M »*“*" Urge - 301».
Pattern Draw 5In. each

STABLE DUPLEX ROLLOVER

. . units operatinj
Is machine comprises Qr double

fependently and ANAMbox s, Central
16 (Mi Chine roU-over and adaptability to varyinj
apthsSoflboxes ar* important features.
Mailable in two sizes-
No. Mor boxes M «-*

No 2 for boxes 36in. x
No”~ampa are required. Accurate draw.

Convenient ramming

THE ADAPTABLE MOULDING MACHINE COMPANY LIMITED
CHARLES HENRY STREET, BIRMINGHAM, 12 Phone: MiDland 6911

London Office: 47 WHITEHALL, S.W .1 Phone : WHITEHALL 7740*

Other Products include MOULDING MACHINES, VIBRATORY KNOCK OUTS (Suspension type) PORTABLE
RIDDLES (Hand or Electric), RUNNER BUSH MACHINES, CORE MACHINES, SNAP FLASKS BOXES
PATTERN DUPLICATORS.
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KordeK

the name kordek is known throughout the foundry
industry. Kordek and Kordol were the first cereal
binders ever offered to the industry, and modem
cereal-binder practice, with its many great
advantages for most classes of foundry work,
was built up around them.

Today, the makers of the Kordek and Kordol
range are still pioneering the development of
new uses for cereal binders. An example is

K ordeK

BINDERS

KORDEK KORDEK GB KORDOL

G. B. KORDEK and G. B. KORDOL are Manufactured
under British Letters Patent Nos. 515470 & 543202

MADE BY A MEMBER OF THE

Brown &Poison
Group

PRODUCTS CO. LTD., WELLINGTON

HOUSE,

means service to

found ries

the use of G.B. Kordek together with
synthetic resins, to supply the green bond

that the resins lack.
The binders in the Kordek and Kordol range
have been widely imitated, but they are still, by
a large margin, the most widely used of all cereal
binders. Naturally, foundrymen prefer to buy
their cereal binders from the firm with the widest
experience and the largest resources—the firm
that performs and controls every manufacturing
operation from the grain to the finished product.
And the foundrymen are wise, for beside this
reassuring background of experience, resources,
and control, the Kordek. and Kordol range is
backed by a service of technical advice which
no other manufacturer of cereal binders can equal.

This symbol identifies an

advertisement by the Brown

& Poison group of com-

panies, whose wide know-

ledge of industrial usesfor
starch products isfreely available to all
who are interested. The Brown & Poison
group manufacture some 400 different
starch products and supply them to more
than 80 different industries.

125-130 STRAND, LONDON, W.C.2
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DURAXNo PLASTIC FIREBRICK
COMPOSITION

Supplied ready mixed for immediate
use. Suitable for rammed linings and
patching existing Durax No. | or
firebrick linings. Service temperature
range 1300/i650°C.

DURAX No  REFRACTORY CONCRETE

For casting in situ and making special
shapes.  Supplied dry. Special
characteristics include—rapid setting
as hard as firebrick: pours into
position: no permanent volume
change: little tendency to spall. Maxi-
mum service temperature |1300t€.

durax N0 REFRACTORY CEMENT

A finely ground air setting cement
for jointing all types of firebricks.
Supplied dry. Special characteristics
include:— produces thin and strong
joints: negligible shrinkage: highly
refractory: economical in use. Maxi-
mum service temperature i650°C.

A general refractories Itd

of Durax is available on request. Genefax House *Sheffield 10*Tel. Sheffield 31113 (s lines)
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Dust means trouble_

and you can't make a thing without making dust

Machinery makes dust. Dust settles here, there and every-
where, wearing down the machinery that made it. The more delicate
—and expensive —the machinery the greater harm it suffers from

dust. It’s a vicious circle until you call us in to control it.

see Us for dust

DALLOW LAMBERT & CO. LTD. (OUST CONTROL EQUIPMENT FOR INDUSTRY)
HEAD OFFICE & WORKS: SPALDING STREET, LEICESTER. TEL: LEICESTER «7832 (5 LINES)

LONDON OFFICE: 20. FITZROY SQUARE, LONDON, W.I. TEL: EUSTON 5796 (2 LINES)
CRC3J
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BRIQUETTED ALLOYS

PROVIDE CUPOLA ECONOMY

e Uniform in size

SILICON
* Regular and consistent recovery
obtained
« No mechanical loss of alloy
¢ Weighing is avoided
MANGANESE
* Greater convenience in use
e ¢ + Allow the use of a higher proportion
of scrap in the charge
Silicon silicon  Zirconium CHROME
Type Manganese  (giandard) (Special) (4- Silicon) Chrome
Weight of *
Briquette 06»*) e 3 II' 5 3* If 5 2 If
Weight of Con-
tained Alloy (Ibs.) 2 121 } 212 1 1
ZIRCONIUM

GRADED ALLOYS FoR

LADLE ADDITION

GREATLY IMPROVE THE STRUCTURES
OF CAST 75/80% FERROSILICON

To reduce chill and improve machinability.

6% ZIRCONIUM FERROSILICON
IRONS To improve machinability and increase strength.

SM Z ALLOY
To improve strength and balance section thickness variations.

FOUNDRY GRADE FERROCHROME
To increase chill, refine structure and improve strength.

All Silicon bearing alloys are supplied FREE FROM
DUST because fines give uncertain recovery, high
oxidation loss and dirty ladles.

GRADINGS :

75/80% Ferrosiliconi X A :i Xi : 100, 120 & 200 Meshes.
6% Zirconium Ferrosilicon t X | : i X

SMZ Alloy i x 32 Mesh.

Foundry Grade Ferrochrome (65% Cr. - 6/8% Si) 20 Mesh.

BRITISH ELECTRO METALLURGICAL COMPANY LTD.

WINCOBANK ¢ SHEFFIELD < ENGLAND S

T.l.phone: ROTHERHAM 4257 (2 Lines > Tel*gr«m»: "BEMCO" SHEFFIELD
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Trimming
- - the end

Vv

of an Ingot

-with a B.O.C INGOT PARTING MACHINE

/ 1SIicing off the end of an ingot is done quickly, and with precision,
' by a B.O.C motorised oxygen cutter. Look at the cleanness

of the cut on the right hand ingot.

This machine, at the works of Messrs. Samuel Fox Ltd., Sheffield,
consists of a B.O.C p.e.p. tractor with a B.O.C heavy-duty cutter.
To do the same job mechanically would take longer and would
involve far more wear and tear on equipment.

There are many ways hi which B.O.C Oxygen Cutting can save
time and money in your works. May we help you?

THE BRITISH OXYGEN CO LTD
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Your castings can possess the
same qualities ifyou use

SHELL MOULDING EQUIPMENT

FOR FURTHER INFORMATION WRITE TO :
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Embodying
THE LATEST

IMPROVEMENTS

TOWARDS
100 7
DUST

EXTRACTION

Sliding

Plate
Built
in Top
Extraction
Duct

Perforated
W orkrest

Cover

Plate and
Shrouded
W orkres

LUKE & SPENCER

Telephone: Altrincham 3281

LTD., VIADUCT WORKS,

FOUNDRY TRADE

BROADHEATH,

JOURNAL

SEPTEMBER 3, 1953

Independent 3-speed drive to each wheel
Quick Speed-Change Mechanism

Compulsory speeding-up of grinding wheels
at correct diameters to maintain wheel cut-
ting efficiency

Safety mechanism to safeguard wheels against
overspeed

Available in four sizes with wheels 20, 24,
30 & 36m. diameter . . . and it PROTECTS
YOUR OPERATORS FROM DANGER-
OUS GRINDING DUST!

ALTRINCHAM, CHESHIRE

Grams: ‘Emery’ Altrincham
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is there a ‘dead l0SsS
In your foundry?

The “ dead loss " we are thinking about is caused by bad Power Factor. Check your
electricity POWER BILLS and you may find that you are paying a heavy penalty for not
correcting your Power Factor up to the minimum stipulated by the Supply Authorities.

Low Power Factor can also inflate your power bill if you are on a two-part tariff.

The installation of our Capacitors will reduce your power costs and the
initial capital outlay can be recovered in as little as 12 to 18 months. The
Capacitors maybe arranged according to either Fig. | or Fig. 2 below. They
are totally enclosed and there are no moving parts. As the wiring is simple,
they can be installed remote from the motor being corrected (see Fig. |) or
in any available corner or wall space. W e shall be pleased to arrange for
an Engineer to visit your Plant, without obligation to you, and to offer you

the benefit of our experience in this field.

THE MEANING OF POWER FACTOR

The term is given to indicate that proportion of the total current consumed which is converted into
useful work, the remainder being “ idle ” or “ wattless * current, inherent in most industrial
A.C. electrical machinery. This " wattless ” current cannot be utilized as mechanical energy.
For example, if a load of 100 kVA is said to have a power factor of 0-5, it means that 50 per cent,
of the current in the supply feeder (i.e., 50 kVA) is useful energy; the remainder is merely a useless
load on the mains. This effect can be corrected by Capacitors and, pursuing the above example, if
the power factor is improved to 0-95, the losses equivalent to over 45 kVA are eliminated. This
will explain why the Supply Authorities penalize consumers with low power factor.

Fig. I. Individual Correction Fig. 2. Bulk Correction

ASEA ELECTRIC LTD FULBOURNEROAD« walthamstow, london, E.17.

Associated with Fuller Electrical & Manfg., Co., Ltd. Phone: Larkswood 2350 (10lines) Grams: Autosyncro, Telex, London.

BRANCHES AT: BIRMINGHAM . GLASGOW . MANCHESTER . DUBLIN
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PLANT and
MACHINERY

frontthem atmodem
and comprehensive
stocksin the countru—.

Thismonthdexampies—

New Core Blowing Machine, type R.2 by COLEMAN-WALLWORK,
Maximum box size 17in. by 10in. by Min., cartridge capacity 7 Ibs., drum,
capacity 400 Ibs.

S/H Pneumatic Jolt Squeeze Turnover Moulding Machine; squeezing
pressure 14,000 Ibs.; jolting load 1,300 Ibs.; pattern draw and squeezing
stroke 12in.; pattern table 48in. by 30in.; max. height between squeeze
plate and table 31$in.; squeeze plate adjustment 8in.; table height from
floor 30in.; air consumption per normal half mould 35 cu. ft. of free air;
working pressure 80/100 Ibs. p.s.i. Make—BRITISH MOULDING
MACHINE CO. LTD. Type RD.5.

S/H Jolt Squeeze Pattern Draw, Moulding Machines, capacity 85 Ibs.
p.s.i. 600 Ibs.; Min. dia. squeeze piston; 6in. jarring piston; lOin. pattern
draw; max. size of box to be accommodated 20in. by 20in. or 25in. by
12in.; air consumption 35 cu. ft. of air per mould; air pressure 85/90 Ibs.;
diagonal distance between columns 39in.; height of pattern table from
ground 3lin. Make—COLEMAN-WALLWORK. Type CN

Mo v

Remember WARDS
mi(jUthaveit— .

W henever you [require plant or machinery it is worth bearing
in mind that WARDS might have just what you need—new, re-
built or secondhand—in stock, available for immediate delivery.

THOf W. WARD LTD

A 1B 10 M W O R K S - IC 1 «»
TELEPHONE: 26311 (15 Lines) TELEGRAMS: "FORWARD. SHEFFIELD®

LONDON OFFICE: BRETTIHHAM HOUSE « LANCASTER PLACE - STRAND -W.C.Z
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Cellobond resins are tlie perfect binder for
sand cores. Clean to handle, odourless
and easy to mix, they require approxi-
mately half the baking time for oil bound
cores; improved finish and “knock-out”
properties result from their use. For real
economies in fuel, time and labour in
modern foundry practice, CELLOBOND
synthetic resins give notable service.

CasTINgs AT

SHELL MOULDING: CELLOBOND phenolic
and cresylic resins are available for
shell moulding. These finely ground
resins have exceptionally good flow
characteristics. They provide quick
curing, a strong bond and smooth
shell surface, thus saving machining time.

For trial quantities and technical informa-
tion, write or telephone

BRITISH RESIN PRODUCTS LTD

CELLOBOND

SYNTHETIC RESINS

for foundry practice

Sales and Technical Service: 21 St. James’s Square, London, S.W .I. Telephone : Whitehall 8021

“ Cellobond ” 1s a Regd. Trade Mark mmmm
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No. EIC-HT - JOSEPH BLACK

MEN OF
VISION

Valuable contributions to science and
industry including ihe development of
calorimitry. the art of measuring heat, were
made by Joseph Black, an astute Scot who;
devoted his life to research and experiment. |
Valuable contributions are being made to. |
the Foundry Industry by Paterson Hughes
Engineering Co., Ltd., in the form of \
lay-out. planning and design of mechanical i
handling equipment directed towards greater 4

efficiency in the foundry. ;

A 5-ton_Paterson Hushes Overhead
Crane lifts by -magnet, and transfers]
the load to hoppersfeeding cupolas.

WYNDFORD WORKS BEDFORD HOUSE 3 HIGHFIELD ROAD
MARYHILL BEDFORD STREET EDGBASTON
GLASGOW STRAND LONDON W.C/2 BIRMINGHAM IS

TEL.. MARYHILL 2172-4 TEL: TEMPLE BAR 7274-6 TEL: EDGBASTON 2957/8

s H H K. ifR
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SANDRAMMER

No. 5 ‘Senior’ Sandrammer installed in a large Midlands Iron and Steel Foundry.
Patents granted or pending in all industrial countries.
The most powerful machine in the “ Senior ” range.

High speed operation for steel castings production.
Output variable from 5 cwts. to | ton per minute.

Patented vari-speed gear box and feed hopper gate control —all from
push buttons at head.

24in. diameter Multi-bladed Impeltor Head (adjustable for wear).
10ft. Oin. radius for large box coverage.’

Send for Leaflet No. 137/B
BBBgwaag

FOUNDRY EQUIPMENT LTD

LEIGHTON BUZZARD BEDFORDSHIRE.

PHONE : LEIGHTON BUZZARD 2206-7. GRAMS: EQUIPMENT’ LEIGHTON BUZZARD
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FE (OUT

AUTOMATIC BLOW, SQUEEZE
& DRAW,; *“TILT-TO-FI LL"

SAND CHAMBER

LEFT HAND CAR-BLOW POSITION.
RIGHT HAND CAR-CLEANED OUT.

F.E. (Sutter) Large Vertical Coreblower.
This outstanding U.S. designed Coreblower is
now British made at Leighton Buzzard and we
have the exclusive selling rights for the British
Commonwealth and Empire (including Canada),
Western Europe and South America.

The S.P. 300 is a high speed production machine
for large complex cores and is particularly
suitable for automotive foundries.

The S.P.300 incorporates twin roll-over and

draw units with core removal and *“ lift-up ”
RIGHTIHAND CAR-ROLLOVER & DRAW POSITION. LEFT HAND CAR- apparatus.
STRIKE OFF POSITION. HOPPER IN FILL POSITION. The operational cycle is automatic.
iiafr:v

FOUNDRY EQUIPMENT LTD

LEIGHTON BUZZARD, BEDFORDSHIRE, ENGLAND.

PHONE: LEIGHTON BUZZARD 2206-7. GRAMS: «EQUIPMENT’ LEIGHTON BUZZARD
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Obtain
this
valuable

FREE

manual

for found rIeS presenting proved methods for increasing

efficiency of Dust Control Systems

—a complete engineering reference on hood A copy of this new Manual of Exhaust Hood
designs and applications for foundry dust control Designs is free for the asking. No obligation-
systems. Contains twenty-eight pages of basic  justfiHin and post the coupon today:

data ; tables of exhaust requirements ; dust concen-

trations and weights of collected material; hood

: i i AIR  CONTROL INSTALLATIONS LTD,
sketches; and over 60 foundry installation ARsLEOMIRS

photographs.
Special sections include : Please_send me your new Manual of Exhaust
Snagging and Portable Grinding Hood Designs.
-« Swing Frame Grinding
Abrasive Cleaning NBM B et
Melting Furnaces .
Sand Handling L=
Shakeouts COMPANY ittt bbbt
AIR CONTROL INSTALLATIONS LTD. )
T'lItphone: Runlip «066 RUISLIP -MIDDX. Teleg,oms: Controlai r Business Address

(8 him/ Ruislip
BIRMINGHAM « MANCHESTER + GLASGOW
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Latest designs of mains frequency core type

Induction Melting Furnaces

for normal and special irons

The furnace can melt cold charges or be fed with For Normal and Special Cast Irons, standard
molten metal previously melted in a cupola. In G.W.B-A. Tagliaferri Furnaces give an output of

either case, alloying additions can be made to .
. ying A . 140 to 2,000 Ibs. per hour. Other data of their
produce high duty irons, the mechanical motion

of the bath ensuring complete alloying and performance in relation to cast irons are shown

homogeneity of product. The furnaces are par- in the panel alongside.

ticularly suitable for thin wall castings (auto-

mobile cylinder blocks, etc.). Among the many advantages o f the
Melting Furnaces for Normal and Special Cast Irons are thefollowing: —

TYPE G50 G100 G 150 G200 G300 G400 G 500

1 Initial starting without using hot metal.
CAPACITY LBS. 550 990 1760 3300 4400 6600 11,000 . ) . .
TOTAL 2 Positive metal circulation without turbulence

440 770 1320 2200 3300 4840 8800 . : -
USEFUL gives maximum refractory life.

375 75 110 150 225 300 450 - . . .
e 3 The refractory lined casing is easily exchanged
kvA % 100 150 200 300 400 550 with the relined spare without removing
OUTPUT 143 286 396 660 990 1430 1980 electrical connections or inductors.
LBS. PER HR.

4 Clear indication is given when end of lining life

CONSUMPTION 558 558 538 508 478 467 437 H H

W HTON is approaching.

TILTING Hand Hand Hydr Hydr Hydr Hydr Hydr 5 Rgfractory Ilnlng_ofmeltmg duct can be repaired
METHOD without dismantling the furnace.

HOW 1 1 1 3/2 3/2 3n 3 . . .
CONNECTED phase phase phase phase phase phase phase Full details of standard units suitablefor all normalfoundry
The above figures which are for cold metal charges arc not binding reqUIrementS may be had on reqUESt'
and will vary according to the product and the quality of the metal
charged.

Two model G.400 induction furnaces, supplying molten
cast-iron to a foundry manufacturing motor-car parts.

Proprietors: Gibbon, Bro, Ltd., G._W.B. ELECTRIC FURNACES LTD.
& Wiid-Barficid Electric Furnaces Ltd. ~ Dibdale Works, Dudley- Worcs. Phone: Dudley 4284

E
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Hes it your noticeP

GEORGE * COHEN

Experts in Scrap since 1834

BROADWAY CHAMBERS, LONDON, W.6 ¢ Telephone: Riverside 4141 « Telegrams: Coborn, Telex, London
And at 600 Commercial Road, E.14 < Bidder Street, Canning Town, E.16 ¢ Bath ¢ Belfast ¢ Birmingham
Hebburn-on-Tyne « Leeds ¢ Luton ¢ Manchester m Morriston, Swansea * Sheffield

FTj/337xm
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Please write

for details
products
and / or
for a
visit from

one of our
representatives

S.B. Size 9
Continuous Sand Mill.

We are Manufacturers of;:

Complete Mechanised Plants, Continuous and

Semi-continuous Casting © Sand Preparation Plants ©Sand

Mills, Continuous and Batch © Disintegrators ® Screens © Belt Con-

veyors © Elevators © Mould Conveyors @ Moulding Machines 9 Sand Dryers, etc.

Foundry Mechanisations (baillot) Itd

19 VICTORIA STREET, LONDON, S.W.I|
Phone: ABBey 6644 — Grams: Foumec, Phone, London
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MANSFIELD
MOULDING SAND

travels long distances to meet the needs of
the Foundry—to Scotland and South Wales,
to Scandinavia and Singapore, and many

other places overseas.

Because QUALITY makes Its
journey worth while

THE MANSFIELD STANDARD SAND CO. LTD.
MANSFIELD = ENGLAND

Telephone : Mansfield 201.

which Is your way!

How do you handle dust disposal ? Do
you use contemporary methods which
get the best out of men, machines and
materials — or does antique wasteful-
ness nibble away your profits ? You'll
want to know how metornado” dusi
extraction units can help — the pub-
lication* below is waiting to tell you.

(Photo by courtesy of Messrs. Walter Somers Ltd., Birmingham.)

CONTEMPORARY METHODS of
dost collection In use at works ofa
forging manufacturing company. A
T. 1100-L type unit is installed here
ataforgetocollectdustfrom aswing
grinder which is employed in the
removal of the skin off die blocks.

Details of "T " type units .are]’given In
Publication No. 16/26
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There are still one or two cases
where muscle rules the roost. But
notin the foundry. Muscle isthe cost-
liest commodity in the production
line, and modern foundry equipment
applies smooth, slick horse-power at
a fraction of the cost, and many times
the speed.

And where the factor of fatigue is
at minimum, improved quality and
quantity are effectively shown on the
output chart.

August’s, pioneers of modern foundry
technique welcome all enquiries
pertinent'to true foundry economy.

Sole Licensees and Manufacturers
for British  Empire (excluding
Canada) of the Simpson Sand Mixer.

SPECIALISTS I'N MODERN FOUNDRY MECHANISATION

Telephone: Halifax 61247/8/9 HALIFAX * ENGLAND Telegrams: August, Halifax
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Three Foundries

A few weeks ago, in this column we made ex-
tracts from Griffith’s Guide to the Iron Trade of
Great Britain, now we submit the Author’s views
on the foundries of 1873 which still exist to-day.
Starting with Tangye Brothers [and Holman] we are
told how 3,500 pumps invented by Mr. A. J.
Cameron of New York had been *fixed and at
work, all made at the great Cornwall Works.” “In
looking over the Soho Works the other day,” says
our predecessor, “we were more pleased than we
can express. They are of immense size and employ
1,200 men; and the wholesale way in .which the
work is got through is marvellous. We should
think there were 50 or 60 of these engines [pumps]
of different sizes in course of erection.” He does
not say much about the foundries except to add
that they were “ abreast, if not in advance, of the
day in which we live.” After commenting on the
offices and warehouses of this wonderful hive of
industry to the effect that they were “ admirable in
the highest degree. He comments on the amenities
of the concern. “ There is likewise here a spacious
dining hall for the men, with stoves and cooking
apparatus under proper management, where the
artisans may have tea and coffee for breakfast and
their chop or steak cooked for dinner.”

When dealing with “ this highly respectable old
firm of Thomas Perry & Sons,” again he skates over
the question of the foundry by just stating that it is
of world-wide fame; that it stocks the finest brands
of pig-iron—*“ mixed in proportions only known
to Perry & Sons to make soft and chilled rolls ”
and that they supply several well-known firms. But
it is when the author is describing people, that he

gets quite lyrical. He writes, “ Fifty years since,
the firm was then Thomas Perry, the family resided
at Bilston and as there were at that time numerous
Perrys in business, Mr. Perry, to distinguish him,
was always called ‘Gentleman Perry’ and was
highly esteemed and loved by all classes. ... He
was quiet unostentatious, always a gentleman, was
never known to forget himself or become agitated
in business ” and so on for another ten lines.

The third foundry with which the author deals
is “ the business of Messrs. Hayward-Tyler & Com-
pany. ... It appears to have been established in
1815 by William Russell—a pupil of the celebrated
loseph Bramah, and for many years was conducted
on a scale not very extensive in Clerkenwell, Lon-
don. The branches of engineering carried on were
those to which Mr. Bramah had given so much
attention, and of which he may almost be named
the founder, viz., hydraulic presses and machinery
for making soda water.” After relating how the
business passed on to a member of the Howard
family, Mr. Griffiths turns to the firm’s production
of direct-acting steam pumps. “The accounts of
their performance,” he writes, “ would be difficult
to believe, if they were not confirmed by un-
impeachable testimony, such as their continuing to
work in repeated instances after they had been
‘drowned out’ by a sudden rise of water, and
actually working themselves high and dry again.”
No wonder it received, against competition, the
grand prix Medal for Progress at the 1873 Vienna
exhibition. All these firms are still in existence,
and the progress they have made show that they
well merited the eulogies Mr. Griffiths accorded.
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S.B.A.C. Exhibition

Stress-free castings produced by the Parlanti mould die-
casting process, which embodies the use of “ temperature
graded ” anodized aluminium-alloy dies, are to be
shown by Carron-Parlanti, Limited, on stand 61 at the
exhibition of the Society of British Aircraft Con-
structors to be held at Farnborou?h from September 7
to 13. The principal exhibit will be a reflector cast-
ing, 4 ft. | in. dia.,, cast in L.33 alloy, and weighing
550 Ib. as cast and shown in Fig. 1  Other
exhibits include compressor blades, aircraft tip-
sections, male and female couplings, and many other

Fig. l.—Reflector Casting, 4 ft. 1 in. dia., weighing
550 Ib.,, to be exhibited by Carron-Parlanti,
Limited, at the S.B.A.C. Exhibition.

castings in the aluminium range of alloys to specifi-
cations 3L33 and DTD 133C/304/424/300A. There
are also three finished components, including a regu-
lator-valvc unit, a hydraulic unit, and Diesel pump
unit, all designed to operate at pressures from 100 to
2,500 Ib. per sq. in.

Other Castings on View

Interesting examﬁles of castings produced for the air-
craft industry by the centrifugal method will be shown
on the David Brown stand (178). Arrester hooks, wing
fittings, engine-mounting brackets and clutch housings,
all produced to Ministry of Supply (Air) specifications
DTD 666 and DTD 705, are among the products of the
David Brown Foundries Company, who supply the bulk
of the exhibits. A selection of turbine-shroud rings are
arranged as typical examples of heat-resisting alloys de-
veloped by this company. Relatively light sections are
involved in all these castings, and the metallurgical de-
mands of such components are of interest in that the
operating temperature is in the range of 650 to 900 deg.
C. In addition to providing relatively high strength at
these temperatures, the castings for this purpose demand
accuracy, gas tightness, resistance to scaling, and must
also meet machining requirements. These centrifugally-
cast components have a marked advantage over com-
posite welded structures in regard to resistance to dis-
tortion.

Castings of this type are subject to examination by X-
ray, gamma-ray or isotopes for proof of pressure-tight-
ness, and magnetic or fluorescent methods of testing
are applied for surface inspection. Small components
difficult to forge or machine are to be illustrated by the

(Continued at the foot of column two)
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Conference Paper Author

J. W. Grant, am.i.meche., Author of the Paper

“Growth Characteristics of Ingot-mould Irons in

Air and Vacuum,” the first

part of which is printed on

the adjoining pages, is on

the staff of the development

department of the British

Cast Iron Research Associa-

tion, having joined the Asso-

ciation as a laboratory

apprentice in 1938.  After

his apprenticeship, which

included a period at the

foundry and works of Revo

Foundry Limited, he became

a member of the research

staff, and was engaged in re-

search on high-duty and

nodular cast irons and the engineering aspects of these.

Since he was transferred to the development depart-

ment, early in 1952, he has been concerned principally

with ironfoundry melting practice. He represents the

B.C.LR.A. on two technical sub-committees of the In-

stitute of British Foundrymen and is himself an
associate member of the Institute.

Guidance on Exports to America

Guidance to Midland manufacturers to develop sales
on the American Continent was given by Sir Robert
Hadow, British Consul General in Los Angeles, last
month.  Sir Robert attributes the substantial sales
of British cars in California to the climate which makes
sports cars popular. These were two vital points to be
noted in machinery exports if we were to overcome a
natural American belief that it was dangerous to buy
relatively modest-sized, foreign-made machines, even
though they might be more economical at the outset.
Whatever his line of product, the manufacturer who
wishes to enter the American market must be E;)Jrepared
to back his product with sufficient stocks, Sir Robert said,
and to have on the spot depots which will cover both
normal needs and sudden emergencies. The idea that
air freight can be used to fly in stocks or spares has
proved a fallacy.

Emphasizing that shortcomings in delivery dates and
quality of goods or services do great harm to trade pros-
pects, Sir Robert criticised the approach of some British
manufacturers, saying that the American customer was
not prepared to waste time listening to reasons for not
being able to let him have what he wants. He stressed,
too, that it is fatal for a British manufacturer to turn
down an order because it is too large. Americans like
to buy in big quantities. Sir Robert suggested that a
firm offered a large order should combine with another
firm to put it through in time. Too many firms in this
country were too busy competing with each other to
compete successfully with trade rivals in other countries.
Where one firm was unable to stand the cost of sending
out a representative to explore markets, several firms
should co-operate. A touring van could be stocked with
British manufactures for this purpose.

company’s display of precision castings made by the
investment process. In most cases, these weigh only a
few ounces and can be produced in high-melting-point
alloys, or in stainless steel and the more common types
of steel and bronze. Miscellaneous castings in Taurus
bronze will also be shown by the firm.
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Growth Characteristics of Ingot-mould Ilrons in
Air and Vacuum*

By J. W. Grant, A.M.l.Mech.E.

Growth of cast irons has been attributed, mainly to three causes: carbide decomposition, oxidation, and

bursting or cracking caused by expansions and contractions during the av

ally these theories are discussed.

sy transformations. Initi-

Next, the oxidation products and growth of ingot-mould irons caused

by long heat-treatments at 500 deg. C. in air, and repeated heating 650—900—650 deg. C. in air and

vacuum were studied. In the vacuum tests,

growth of as-cast and vacuum-annealed
iron continued at a fairly uniform rate according to the number of heatings.
of 80 per cent, was obtained after 300 heatings, 650—900—650 deg. C.

ingot-mould
A volume growth
Pure iron/carbon and pure

ironfaluminium Icarbon specimens that were melted, cast and tested in vacuum had grown 44 and 153

per cent, respectively after 300 heatings, and were still continuing to grow.

Annealing in air inhibited

growth due to repeated heating in vacuum. The growth after 300 heatings in vacuum was completely

arrested by annealing in air at 700 deg. C. for 20 hrs.

The work gives strong support to the crack-

ing theory. Annealing in air appears to cause a protective envelope to form around the graphite, which
prevents the solution of graphite in the gamma iron at the austenitizing temperature, and thereby diminishes
the intensity of the expansions and contractions during the a " —Ny transformation.

Introduction

Growth in cast iron is the permanent increase in
volume that occurs when the material is subjected
to an elevated temperature. It occurs in all grey
cast irons and its magnitude depends upon the
composition and structural stability of the iron, the
temperature of treatment, the time held at tempera-
ture or the length and number of heating cycles,
and the nature of the atmosphere or medium sur-
rounding the iron. There have been many attempts
to explain the growth phenomenon but none
adequately accounts for all the anomalies en-
countered. Growth, other than that due to decom-
position of pearlite or carbides, is mainly attributed
to oxidation, but some of the work described here
shows that appreciable growth can occur in vacuum
or in inert gases, where all oxidizing influences are
eliminated.  Particular reference is made to the
growth of ingot-mould irons, because they represent
an example of severe growth in practice, their
growth is not complicated by the presence of alloys,
as in heat-resisting irons, and they have a coarse-
graphite structure that is readily examined micro-
scopically.

The purpose of this Paper is to review the
theories of growth of cast iron, to consider the
effects of growth in ingot moulds, and finally to
give an account of some growth and other heating
tests carried out in air and vacuum.

THEORIES OF GROWTH IN CAST IRON

Two factors that cause growth when cast iron is
heated to temperatures in the vicinity of its critical
temperatures are: (1) decomposition of carbides
and pearlite with the consequent deposition of
graphite, and (2) oxidation of the metallic matrix
causing the formation of bulky oxides. Apart from
these, there are theories regarding the formation of
cracks due to differential expansions and contrac-
tions, and the part played by dissolved gases and

*Paper presented to the fiftieth annual

meeting of the
Institute of British Foundrymon.

also gases that have penetrated the metal during the
early stages of growth.

Decomposition of Iron Carbide

When iron carbide decomposes into iron and
graphite upon heat-treatment, there is a permanent
expansion due almost entirely to graphite precipita-
tion and proportional in magnitude to it. Ferrite,
iron carbide and pearlite all have specific gravities
between 7.5 and 7.9, and graphite has a specific
gravity of 2.3. By calculation, the precipitation of
1 per cent, of graphite causes a volume increase of
approximately 2 per cent, or a linear increase of
0.65 per cent. A pearlitic iron with 0.8 per cent,
combined carbon cannot therefore grow more than
1.6 per cent.,, due to decomposition of its pearlite.
The rate of growth depends upon the stability of
the pearlite, and this is influenced directly by the
presence of graphitizing and carbide-stabilizing
elements.

Oxidation Theory

While there have been many attempts to explain
the mechanism of growth in cast irons by the oxi-
dation of their constituents, there is no rational
explanation for the behaviour of all types of
oxidizing atmospheres and all types of cast irons.
When a flake-graphite iron is exposed to an oxidiz-
ing atmosphere at an elevated temperature,
oxidation of the metal surface takes place, and,
owing to the penetration of the atmosphere along
the graphite flakes, a certain amount of oxidation
occurs over a limited depth. It is reasonable to
suppose that since the coefficient of expansion of
graphite is considerably less than that of the
metallic matrix (2 x 10'6 per deg. C. compared
with 12 x 10-D per deg. C. for alpha iron), a
minute gap will form between the flake and the
metallic matrix as the iron is heated, and will more
readily permit the penetration of the atmosphere.
Alternatively, if any gap does exist at room tem-
perature, as some authorities believe, that gap will
increase in size. Though graphite flakes in a cast
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iron are not interconnected, the oxidizing gases
appear to reach neighbouring flakes, possibly by
diffusion through the matrix. Growth due to
repeated heating through the pearlite/austenite
critical range is much more rapid than when the
cast iron is held at constant temperature. Repeated
heating may cause a disintegration of the already-
oxidized matrix, which then offers less resistance to
penetrating gases.

The most outstanding early work on growth of
cast iron was published by Rugan and Carpenterl
in 1909, and two years later by Carpenter.2 They
concluded that the main factor causing the per-
manent increase in volume is the oxidation of the
silicon, which is dissolved in the iron, with the for-
mation of bulky silica. Oxidation of the iron itself,
and of the graphite, also occurs at different rates,
and sometimes at the same time as the silicon,
depending upon the temperature, composition and
constitution of the cast iron, and the nature of the
surrounding atmosphere.  Carpenter states that
during repeated heating in air, oxidation of the
silicon in the iron is accompanied by growth and
incipient disintegration, and minute cracks are
formed. If the cyclic heat-treatment is carried out
in an oven where carbonaceous gases are present,
there may be a series of minute explosions owing
to the reactions between the dissolved hydrogen and
the penetrating oxides of carbon. During sub-
sequent heating and cooling cycles, the air pene-
trates a little further and more growth takes place.

The presence of graphite is essential if growth
is to occur, otherwise there is only surface oxida-
tion. Rugan and Carpenter showed that due to
repeated heating between room temperature and
900 deg. C. a white iron scaled on the surface, but
did not grow internally when no temper carbon was
deposited; in many cases it diminished in size and
weight, probably because of the gradual oxidation
of the carbon at the surface. Tests on silicon steels
confirmed that no growth takes place in the absence
of graphite. The growths in a 0.18 per cent, car-
bon, 1.1 per cent, silicon steel, and a 0.19 per cent,
carbon, 2.71 per cent, silicon steel, after 15 cycles
of heat-treatment to 900 deg. C. were nil and 0.394
per cent, respectively. In a 3.97 per cent, carbon
cast iron containing 2.96 per cent, silicon the growth
due to the same heat-treatment was 31.35 per cent.

A close relationship between the silicon content
of the cast iron and the amount of growth has been
shown by many investigators. Rugan and Car-
penter showed that in a series of grey irons having
silicon contents varying from 1 to 6 per cent, and
all having 3.8 to 4 per cent, carbon, the total growth
during repeated heating from 10 to 900 deg. C. was
approximately proportional to the silicon content
(Fig. 1). Owing to the severe cracking that occurred,
it was not possible accurately to measure the pro-
gress of growth, but in the three irons of lower
silicon content no further growth took place after
16 heats (Fig. 2). Accompanying the changes in
volume there were also changes in weight. In the
three irons of lower silicon content, the weight in-
creased up to the 12th heat, and then decreased. In
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PERCENTAGE SILICON

Fig. 1—Curves illustrating the Relationship between
Growth due to Repeated Heating to 900 deg. C.,
and Silicon Content. (Rugan and Carpenter.])

the three irons of higher silicon content the weight
was still increasing after the 50th heat. According
to Guillet3 the silicon in irons of the type tested is
present as iron silicide in solid solution. Where the
iron silicide is oxidized to iron and silica, or iron
oxide and silica, the theoretical increases in weight
were less than those measured in the growth tests.
Rugan and Carpenter therefore concluded that in
addition to the iron silicide, partial oxidation of the
iron uncombined with the silicon must take place.

The rate of oxidation, and the amount to which
the iron, silicon and carbon oxidize depends upon
the composition and constitution of the cast iron.
It is interesting to note that although there had been
severe oxidation in the iron containing 6 per cent,
silicon, giving a growth of over 60 per cent,
chemical analysis showed that there was no loss of
carbon. Upon studying Rugan and Carpenter’s re-
sults, it seems possible that if the cyclic heat-treat-
ment had been continued a great deal further, growth
might have recommenced and proceeded, due to
the progressive oxidation of the ferrite.

A similar relationship between the silicon con-
tent and growth under oxidizing conditions was
shown by Pearsonl for silicon contents up to 2.5
per cent. When the graphite in the centre of his
test-pieces became “ swollen,” growth slowed down,
and it was not until then that decarburization of
the graphite flakes took place. Andrew and Hyman3
obtained greater growths in irons containing nickel
and aluminium. They attributed this to the coarsen-
ing effect of these alloying elements on the graphite
size, thus indicating the importance of the graphite
structure.

The influence of graphite size, form and quantity
on the growth properties of cast irons was not fully
shown until the publication of a paper by Norbury
and Morgan' in 1931, and the development at the
British Cast Iron Research Association of high-
silicon growth-resisting irons of the Silal type con-
taining graphite in the under-cooled form. These
authors showed that growth increased as the silicon
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.NUMBER OF HEATS

Fig. 2—Curves lllustrating Rate of Growth with Sili-

con Contents: N = 107, O = 179, P = 2096,

= 42, and R = 4.83 per cent. (Rugan and
Carpenter.")

content increased up to 3 and 4 per cent., but that
with a higher silicon content the growth in irons
having smaller amounts of carbon, all in the form
of small graphite flakes, decreased to a very small
value. The beneficial effect of the high-silicon
content was attributed by the authors mainly to its
marked effect in increasing the resistance to oxida-
tion. This is in contradiction to Carpenter’s find-
ings. Norbury and Morgan’s repeated-heating ex-
periments were carried out at temperatures of 600,
700, 900, and 1,000 deg. C., mainly in an atmos-
phere of moist carbon dioxide. The greatest resist-
ance to growth was obtained in irons with 6 per
cent, silicon having carbon contents below 2 per
cent., and their graphite in the under-cooled form.
In some growth tests on Silal, Hallett7 observed
an area near the edge completely free of graphite
and merely containing coarse dispersed oxides be-
neath a heavily-oxidized zone. This in effect may
behave as a protective zone against further pene-
tration of the atmosphere. He attributed this
graphite-free zone to the slow diffusion of oxygen
inwards compared with the rapid migration of the
carbon outwards, the pressure arising from the
growth of the outside actually closing the holes.

Cracking or Bursting Theory

Kikuta8 held the view that the greater part of
growth is due to minute cavities and fissures, formed
by the irreversible expansions in different micro-
portions of the iron. Benedicks and LofquistOhave
enlarged upon this theory that cracking or bursting
occurs around graphite flakes due to stresses caused
by volume changes resulting from heating and cool-
ing through the critical temperatures. They believe
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that these formations of cracks are responsible
essentially for growth in the early stages and that
oxidizing gases can then penetrate into the interior
of the metal and cause further growth. According
to Benedicks and Lofquist’s theory there are three
causes of growth, quite apart from oxidation: —

(1) An increase in volume caused by the
decomposition of cementite or of massive iron
carbide.

As has already been stated, the permanent expan-
sion due to the formation of 1 per cent, graphite is
about 2 per cent, in volume.

(2) As shown by Whiteleyloand Keller,” high
stresses and local cracks can be caused by dif-
ferential expansions and contractions upon
cyclic heat-treatment.

A metal cylinder becomes shorter if it is rapidly
quenched. The outer layer contracts suddenly and
puts the inner layers into compression. These inner
layers yield slightly under stress while they are at a
high temperature and thus the length of the cylin-
der after cooling to room temperature will be less
than before heat-treatment. The diameter simul-
taneously increases and after repeated treatment the
cylinder tends to become spherical. This pheno-
menon was postulated by Stead and was admirably
illustrated by Whiteley®d (Fig. 3). The mild-steel
cylinder illustrated was quenched and re-heated up to
800 times to between 700 and 850 deg. C. Con-
versely, due to suddenly repeated heating, the out-
side would expand and tend to stretch the core and
the cylinder would elongate. As the inner portions
would be at a lower temperature and more rigid,
however, the resulting elongation of the cylinder
would be less than the contraction on quenching.
If the cylinder contained areas of weakness, as, for
example, the graphite flakes in cast iron, there would
be a tendency for cracks to form.

Benedicks and Lofquist regarded this action of
crack formation as possible even under normal rates
of heating and cooling, but unlikely to be
appreciable, except when temperature changes took
place very rapidly.

(3) Cracks can be caused locally by rapid
expansions and contractions resulting from
graphite precipitation and solution, and the
a y transformation.

If 0.7 per cent, graphite dissolves in gamma iron,
at the alpha-gamma change-point there would be a
1.9 per cent, decrease in volume. Since, upon heat-
ing, the outside of a cylinder transforms before the
inside, there would thus be a tendency for a linear
contraction of 0.63 per cent, as the alpha iron
changes to gamma iron. The contraction will be
opposed by the untransformed layers immediately
below and the outer layer will therefore be sub-
jected to a severe strain, giving rise to the formation
of cracks in the metal, and consequently to per-
manent expansion.

In consequence of this restraining effect of the
inner layers, the overall contraction of the cylinder
at the alpha-to-gamma change is less than the
theoretical value based on the relative densities of
these two forms of iron. By similar reasoning, the
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expansions on cooling as the gamma changes to
alpha iron may be anticipated. Again, the actual
expansion is less than the theoretical, as in the initial
stages the transformed parts are restrained by the
untransformed parts.

Upon heating again, the circumstances are essen-
tially the same, except that some cracking or in-
ternal bursting already exists due to the previous
heating and cooling. The outer layers will have
a lower strength owing to the cracking, and the
resulting contractions in the alpha to gamma
interval will accordingly be less than before. The
presence of cracks will affect the amount and rate
of solution of graphite in the austenite, and (upon
cooling) the rate of precipitation of graphite from
the austenite. The dilatation curves obtained from
repeated heating and cooling cycles have been
shown by Kikuta“ (Fig. 4), and by Okochi and
Satol= and others. The size of the transformation
kinks in the dilatation curve at the change-points
diminishes as the number of heatings increases.
After 10 to 20 heatings there is no change in
dimension at the alpha-to-gamma change, whereas
in the first heating there is a sudden contraction.
On the other hand, there is still an expansion at the
y — a change on cooling. By applying the crack-
ing theory, Benedicks and Lofquist were able to
explain all parts of the dilatation curves and dimin-
ishing rate of growth obtained by Kikuta.

Influence of Dissolved and Absorbed Gases

Theories regarding the physical influence of dis-
solved gases and gases absorbed from the sur-
rounding atmosphere are obscured by the lack of
knowledge on the occurrence and nature of gases
in cast iron. There is evidence that upon heating
a cast iron, gas is liberated, probably at the boun-
daries between the graphite flakes and the iron, and
that its rapid expansion may cause an internal pres-
sure sufficient to deform the metal permanently. It
is conceivable that cracks or cavities could be
formed due to this pressure. Okochi and Sato
measured changes in volume and weight during
repeated-heating tests in air and in vacuum and
attributed the growth in the initial stages to the
expansion of the dissolved and absorbed gases.
They estimated that the pressures of entrapped
gases may increase four times by heating to 900
deg. C. Though the iron is vefy weak at such a
temperature, it will, nevertheless, also be relatively
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Fig. 3.—Steel Cylinder after
Repeated Quenching, left to
right: (a) Original; (b) after
200 Quenchings; (c) after 800
Quenchings. (Whiteley

plastic, and it is unlikely that the increased pressure
would be sufficient to cause local ruptures of the
metal.

Rugan and Carpenter’s suggestion that minute
explosions might take place between dissolved
hydrogen and the penetrating oxides of carbon
from an oven, could also be applied to the oxides
of carbon formed by the reactions of penetrating
oxygen with the graphite flakes in the iron.

Effect of Atmosphere

A number of investigators have shown the effect
of various atmospheres on the rate and magnitude-
of growth due to repeated heating. Pearson*
showed that in strongly-oxidizing atmospheres the
rate of growth increases with the greater oxidizing,
power of the atmosphere in which the heatings
are carried out, but that the final growth is not.
appreciably affected. The growths he obtained irt

(e} 200 400 600 800 10001

TEMPERATURE DEG C

Fig. 4.— Variations in Length of Cast-iron Specimens
during Repeated Heatings and Coolings. (Kikuta.*)
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cyclic heat-treatment 10 to 900 deg. C. on a 2 per
cent, silicon iron are illustrated in Fig. 5. The rate
of growth in carbon dioxide was greater than in the
muffle gases, but, when the iron was fully grown,
the total growth in carbon dioxide was a little less
than in muffle gases.

The growth in non-oxidizing gases appears to de-
pend largely upon the effectiveness with which the
gases can be dried and the oxidizing influenceselimi-
nated. Pearson obtained total growths of about
half those in air, when repeatedly heating in hydro-
gen containing a trace of water-vapour. When
the water-vapour was eliminated entirely, the total
volume growth did not exceed 1.2 per cent, in any
of the irons studied.

Growth in Vacuum

Reported growth-tests in vacuum are inconsistent,
probably because with few exceptions it was not
possible to obtain the complete exclusion of air.
While some authors’ comments have been coloured
by the desire to show that in the absence of oxida-
tion there can be no appreciable growth, they have
admitted that slight leakages of the apparatus may
permit a limited access of air. Others have attri-
buted growth in vacuum definitely to the influence
of occluded gases, and considerable support is given
to the cracking or bursting theory.

Probably, the recent work by Rocquet and
OletteB is the most reliable. Their tests were car-
ried out in a vacuum in which the pressure was
maintained at 10'3 mm. of mercury. In these tests,
a 3 per cent, carbon, 1.6 per cent, silicon iron was
repeatedly heated to 850 deg. C., and a volume
growth of 4.6 per cent, was obtained after 70 heat-
ings (Fig. 6). As this was an effective vacuum, and
as the combined-carbon content of the original
iron was only 0.41 per cent., this growth must have
been due substantially to a cause other than graphi-
tization and oxidation. Tests described later in this
Paper show that growths of over 100 per cent, can
be obtained by repeated heating and cooling in a
vacuum of this order.

FIG. 5—Curves illustrating Growth in Different
Atmospheres.  (Pearson.*)
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Other Considerations
The magnitude of the microstructural trans-

formations have an important influence on the
growths occurring during each heating. When
dilatation measurements have been recorded for re-
peated heatings in air, the kinks at the alpha-to-
gamma change on heating have diminished, and
after 10 to 20 cycles they have vanished. Similarly,
on cooling, the magnitude of the expansion at the
gamma-to-alpha change has continually decreased.
This suggests that the respective solutions and de-
positions of graphite at the change-points are re-
stricted as the cycles proceed, and might easily be
due to the effect of isolation of the graphite from
the matrix by cracks or by a protecting envelope
of oxide. As there would eventually be neither
solution nor precipitation of graphite, no dimen-
sional change would be expected from this cause,
but a contraction upon heating would be expected
as the alpha iron changed to the more compact
gamma iron.

Another consideration is the influence of gases
on the intensity of transformation. Sawamura“
has carried out dilatation tests in a high degree of
vacuum, and in atmospheres of hydrogen, nitrogen,
carbon monoxide and air, and studied the expan-
sions and contractions on passing through the
critical temperatures during six heatings. He found
that the surrounding atmosphere had little influence
on the decreasing volume at the Ac temperature on
heating, but a great influence on the increase in
volume at the Ar temperature on cooling.

Some elements can have a direct and indirect
effect on growth. Silicon, for example, can affect
the amount of silica formed by oxidation, the size
of the graphite flakes, and the critical temperatures
and transformation characteristics. An iron with
5 per cent, silicon, for example, has its critical
points above 900 deg. C- Growth due to repeated
heating to 900 deg. C. of an iron of this composi-
tion is slow, as it does not pass through the critical
temperatures, but as oxidation proceeds and silicon
is extracted from the matrix, the critical tempera-
tures of the remaining metal are lowered to below
900 deg. C. The matrix then passes through the
critical temperatures on each heating, and growth
proceeds more rapidly.

A carbide-stabilizing element such as chromium
would also have more than one effect. It would
provide pearlite more resistant to oxidation and
with more stability, and in some cases diminish the
size of the graphite flakes.

In measuring the strengths of grey cast irons
that have grown, reductions in tensile strengths of
up to 75 per cent, have been registered. In white
irons, a slight increase in strength can occur, but
if growth occurs due to formation of temper-carbon
there is usually a weakening of the iron.

Summing up the Theories of Growth

There is no theory of growth that accounts satis-
factorily for all the phenomena associated with the
growth of cast iron. There is no doubt that the
decomposition of carbides in a cast iron causes
growth due to the formation of the more bulky
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graphite. This can occur concurrently with the
growth from other causes and it does not account
for more than 2 per cent, volume increase for the
formation of 1 per cent, graphite.

While the oxidation theory undoubtedly ex-
plains much of the growth observed in cast iron
due to constant temperature and to repeated heat-
ing in oxidizing atmospheres, it does not account for
the differences observed between the findings of
different investigators, particularly where high-
silicon irons have been tested. Such differences are
associated with variations in graphite structure, but
the influence of this factor is not clear.

The cracking or bursting theory can explain many
observations of growth, but has the disadvantage
that the alleged cracking cannot be observed visu-
ally. The influence of dissolved and absorbed gases
is very uncertain. While they appear to have an
influence on growth, the proportion of growth
attributable to this cause is probably very small.
Experimental work in which gases are claimed to be
responsible for growth is not very convincing, as
the observed growth might easily be due to other
causes, and there is in any case only a limited know-
ledge of the amounts of gases involved. Although
useful information can be obtained from tests in
vacuum and inert atmosphere, the degree of vacuum
and the purity of the inert gases in most of the
cases referred to in the literature, raise doubts
whether oxidizing gases are adequately excluded.

Growth in Ingot Moulds

In service, an ingot mould is subjected to repeated
heating and relatively slow cooling in an oxidizing
atmosphere. The inside and outside of the mould
can reach temperatures of over 900 deg. C. and 700
deg. C. respectively, and therefore many parts of
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Fig. 6.—Relationship of Volume Growth v.
Number of Heatings—Rocquet and Oletie.13

the mould may pass through the = vy
transformation temperatures each time
the mould is used. Furthermore, the

microstructure of the mould contains
large graphite flakes which can offer long
channels for penetration of oxidizing
gases. These factors promote growth
and it is not surprising, therefore, when
moulds have been used 50 or more times,
that growth is severe and is a major cause
of their eventual withdrawal from use.

The amount of growth occurring in
16 ingot-mould irons during constant
temperature annealing and repeated-
heating tests up to 850 deg. C. in labora-

tory conditions has been investigated
dilatometrically by Heselwood and
Pickering.15 Most of their repeated-

heating tests were carried out in a vessel
evacuated to a pressure of 0.1 to 0.5 mm.
of mercury. This was not considered as
a vacuum, but only as a condition per-
mitting a limited access of air. As in
Rugan and Carpenter’s, and Pearson’s
tests, the amount of growth increased as
the silicon content increased. The maximum linear
growth recorded after 100 cycles, to 600—850—600
deg. C., was 6 per cent. These workers attributed
the growth mainly to the progressive deposition of
graphite upon cooling, following a re-distribution in
the austenite of the carbon from the remaining
pearlite during each cycle, but oxidation was
obviously also having an effect.

The nature and occurrence of oxidized products
in an ingot mould are complicated, because the
temperature of the mould fluctuates a great deal.
The products can form at any temperature up to
900 deg. C. The tendency to grow is enhanced by
the stresses that are set up in the mould wall during
teeming. Major cracks are known to have started
on the inner and outer surfaces of the mould, in-
dicating that the stresses set up due to differential
expansions and contractions in the mould wall reach
the ultimate strength of the material. Even with-
out the formation of major cracks, these stresses
may be responsible for opening-up small cracks and
accelerating growth. Growth occurring on the out-
side of a mould will also be accelerated by the
stresses resulting from teeming. Buttler and
Glaisherl6 have recently shown by strain measure-
ments that the stresses on the outside surface of a
mould will regularly reach 70 per cent, of the ulti-
mate tensile strength of the iron soon after teeming

The structures of used ingot moulds have been
illustrated in the 7th and 8th Reports on Hetero-
geneity of Steel Ingots.17-18 They are similar to the
structures illustrated in the literature, which have
been obtained on ordinary cast iron after having
been severely oxidized. At the surface, cavities
originally occupied by the graphite flakes are full
of oxide, but further in the casting the graphite
flakes still remain, and are surrounded with oxidized
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metal. The most comprehensive account of the
structures of used ingot moulds is given in a recent
paper by Lismei and Pickering.I’” In one of the
moulds they examined, crazing cracks had extended
1} in. from the inside surface into the wall of the
mould. The recent publication by Rocquet and
OletteB also illustrates the microstructures of two
used ingot moulds.

(o be continued)
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Everest Model at Vienna Fair

There will again be an official British Government
stand at the International Autumn Fair which is to be
held in Vienna from September 6 to 13, 1953. This
will be in addition to participation by about 75 British
firms in the commercial sections of the fair. The cen-
tral theme of the British Government stand was in-
spired by the success of the British Mount Everest
expedition. Dominating the stand will be a scale model
of Mount Everest, constructed by the craftsmen of a
London firm of designers and modellers, working in
collaboration with Eric Shipton, the famour Himalayan
explorer, and the Royal Geographical Society. The
model shows clearly the successful western route
partially explored for the first time by Mr. Shipton and
his party during the 1951 reconnaissance, used for the
1952 Swiss attempts, and again by Colonel Sir John
Hunt in the successful bid to conquer the mountain.
The route taken by the successful team, including
camp sites, is plotted in detail. The model which is
placed in the centre of the stand and it visible from
all gangways, measures 9 ft. 2 in. by 8 ft. 6 in. overall,
and was made to a scale of 10 in. to the mile.
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Publications Received
Facts and Figures about British Railways. 1953 edition.

Published by the Railway Executive, 222, Maryle-
bone Road, London, N.W.I.

The reviewer always feels, like many others, a little
superior if he knows the length of the longest tunnel
or station platform. This pocket-book-size pamphlet
glves a mass of interesting data so precious to small

oys, and as only a few are available for free distri-
bution we advise father to write to the address in
Marylebone Road for a copy.

Magnuminium—Technical Data. Issued by High Duty
Alloys, Limited, 89 Buckingham Avenue, Trading
Estate, Slough.

This booklet is very well presented. The artistic
blue-grey stiff covers are spirally hinged, and the con-
tents being mainly in tabular form are neatly set out
The matter is prefaced by a list of the various
standard specifications correlated with the firm’s own
numbered indentifications.  Thereafter very compre-
hensive data are given for the alloys both in the cast
and wrought states. They should materially assist
designers to select the most suitable magnesium alloy
for particular requirements.

Technical Survey, No. 2, July. Issued by the Copper
Development Association, Kendals Hall, Radlett,
Herts.

This 32-page booklet covers recent (1952-3) develop-
ments in various fields into which copper enters as a
major constituent. Pages 7 to 10 cover foundry prac-
tice—a section which includes ingot making. Most of
the important contributions are noted, but neither the
brassfoundry productivity report nor the symposium
held in Harrogate is mentioned. It may be the former
was reviewed earlier, as it was issued late in 1951.
The list of B.S.I. publications involving copper and
its products issued during the last six months is valu-
able. The major worth of such a publication as this is
continuity, and that the reviewer really welcomes.

The Stockton Test. ~An experiment in British
Housing.  Published by Allied Ironfounders,

Limited, 28, Brook Street, London, W.I.

It should by now be widely known, since it has
been on television, that the “Stockton Test” refers
to the partial modernization of four old-fashioned
terraced houses by Allied Ironfounders, Limited. They
undertook this experiment because the fabric of these
cottages was substantial, but the sanitary, heating and
cooking arrangements were, though not quite primitive,
certainly of low standard compared with a modern
council house. Sanitation was provided by an external
water closet; the scullery was off set; there was neither
bathroom nor hot water supply. By buildin ? in the
yard an extension to form a modernized scullery and
contain a bath and w.c. and installing in the kitchen a
new type of combination grate with a back boiler (serv-
ing the triple purpose of heating the room, cooking and
providing a constant supply of hot water), a complete
change has been made. It is unfortunate that on
account of the present restrictive legislation, such under-
takings are not economic for property owners, yet it is
the type of enterprise, considered from no matter
what angle merits the approbation of all right-thinking
individuals. Readers can be favoured with a copy of
this well-produced and thought-provoking booklet by
writing to Mr. N. C. Street at the Brook Street address
of the firm.
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Conditional Aid—Revolving Fund
for Industry

As briefly announced in the sournair of August
13, notes exchanged in February between the Foreign
Secretary and the U.S. Ambassador established a pro-
gramme for the expenditure of the counterpart funds
from American economic aid under the Mutual Security
act of 1952 (Cm. 8776). As part of this programme a
revolving fund of £1 million has been set up for short
term loans to industry and agriculture. Agriculture
receives £300,000, and the balance of £700,000 is avail-
able for short-term loans to industry for the purpose
of increasing productive efficiency.

The President of the Board of Trade has appointed
an independent Committee to advise him on the ad-
ministration of the industrial portion of the Revolving
Fund. This Committee is now ready to examine in-
dividual applications from industry and will make
recommendations thereon to the Board of Trade.

In principle, any project which has as its object the
raising of productive efficiency in industry, is eligible
for consideration. This includes, of course, any project
arising from the recommendations of the Anglo-
American Productivity Council reports or of the ad-
visory service provided under the Conditional Aid pro-
gramme (see paragraph 3(a) of the Exchange of Notes
in Cmd. 8776 and paragraph 5 of Cmd. 8918). As the
amount of money available is limited, it will, however,
be necessary to restrict loans to projects which will
contribute quickly to achieving the purposes of the
Fund as set out in the White Paper and it is expected
that most of the loans will be made for new equipment
and improvement of plant layout. Preference will be
given to small and medium sized firms who can show
that the benefits they expect to accrue from a loan
will enable them (or their customers) to expand their
export trade or to meet essential home requirements
more efficiently. Loans will not normally be granted
for periods of more than three years, though in excep-
tional circumstances up to five years may be considered.
Applications are unlikely to be entertained for large
sums. No fixed minimum or maximum has been laid
down, but first consideration will be given to loans
which do not exceed £30,000. The amount and period
of the loan and the rate of interest and the security re-
quired will be matters for negotiation, but it is the
intention that the terms for approved projects shall
not be less favourable than those which the applicant
can obtain from other sources. An explanatory leaflet
setting out the form in which applications should be
made can be obtained from the Board of Trade, Indus-
tries and Manufactures Division 2 (Revolving Fund
for Industry), Horse Guards Avenue, London, SW.I, or
from Board of Trade Regional Offices.

Latest Foundry Statistics

According to the Bulletin of the British Iron & Steel
Federation there was at June 6, a further decline in
employment in the ironfoundry industry. The total
was then 143,362 as against 144,034 in May and
155,455 a year ago. Steelfoundries on the other hand
showed a gain, there being 20,843 at work on June 6
as against 20,756 in May and 20,534 in June 1952,
During July the average weekly quantity of liquid metal
melted was 10,500 tons as against 11,100 in May and
10,600 in June.

The Foundry has announced the number of foun-
dries in the United States of America has increased
during the last two years by 88 giving a total of 5,387.
The Canadian total declined by 17 to 551.
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Shipbuilding Returns

June Quarter, 1953

Lloyd’s Register shipbuilding returns relating to
merchant ships of 100 tons gross and upwards, for the
quarter ended June, 1953, show that in Great Britain
and Northern Ireland at that date, steamships and
motorships under construction totalled 317 ships of
2,123,565 tons gross, a decrease of 9,338 tons compared
with the previous quarter. Ships under construction in
the principal districts in Great Britain and Northern
Ireland are shown in Table I.

Table I.—Ships under Construction in Principal Districts of Great
Britain and Northern Ireland.

June 30, March 31, Ji ne 30,
District. 1953. 953. L952.
Gross Gross Gross
No. tonnage. No. tonnage. No. tonnage.
Aberdeen 14 26,761 13 25,730 18 23,171
Barrow 4 85,340 4 85,340 4 74,550
Belfast 16 188,400 20 226,330 20 209,790
Bristol 4 2,050 4 2,040 4 1,630
Glasgow 79 534,107 76 539,731 82 524,630
Greenock 31 204,860 29 189,430 31 230,400
Dundee 7 49,010 6 41,960 6 47,160
Hartlepool 9 51,750 9 46,930 9 50,780
Hull 25 15,032 33 15,584 39 14,788
Leith .. 11 37,420 12 39,154 15 42,354
Liverpool 10 141,441 15 124,082 17 124,030
Middlesbrough 16 189,030 15 185,560 16 157,536
Newcastle-
upon-Tyne 42 390,555 43 399,998 39 373,610
Southampton 9 7,764 11 9,241 8 7,718
Sunderland .. 28 198,120 28 199,981 29 192,005

City and Guilds Students Honoured

Five past students of the City and Guilds College
(the engineering section of the Imperial College) have
had conferred upon them (he Fellowship of the City and
Guilds of London Institute this )éear. The council of
the institute has announced the names of those
honoured as:—Sir Robin Rowell, chairman and man-
aging director of R. & W. Hawthorn, Leslie & Company,
Limited; Mr. John Davidson Peattie, who is deputy chief
engineer (generation) of the British Electricity Authority;
Mr. L. P. Coombes. chief superintendent, Aeronautical
Research Laboratories, Department of Supply and De-
velopment, Commonwealth of Australia; Brigadier L. H.
Harris, Controller of Research. General Post Office;
and Mr. R. T. James, partner of R. T. James & Partners,
consulting civil engineers, London, S.W.1.

The British Standards Institution Monthly Informa-
tion Sheet for July lists under “Future Publications”:
1121:1953 Methods for the analysis of iron and steel;
Part 2. Determination of nickel in permanent magnet
alloys, 2s.; Part 4, Determination of aluminium in per-
manent magnet alloys, 2s. 6d.; Part 5 Determination
of copper in permanent magnet alloys, 2s.; and Part
29, Determination of sulphur in basic steelmaking slags
(gravimetric method), 2s. Under “ New Work Started ”
there is high purity zinc and zinc alloys for die casting
(revision B.S. 1003 and 1004). Amongst “ Reprints”
there is now available B.S. .1130:1943, Schedule of cast
iron drain fittings, spigot and socket type, 4s.; B.S.
1211:1945, Centrifugally cast (“spun™) iron pipes, 4s.;
and B.S. 1291:1946, Ferrous traps for baths, 2s. 6d.
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“Foundry” Development in the Textile Industry*

Discussion of Mr. B. GaWs Paper

When Mr.

Gale presented his Paper at the Blackpool conference of the Institute of British Foundry-

inen he added by way of an Appendix an account of further experiences with the melting of borings.
The discussion which followed concerned early experiences with plate moulding parallel with those of

the Author.

ther practices with regard to the use of swarf, the former

Most enlightening were the comments on the technique of impellor ramming and fur-

being dealt with at length by several

speakers.

APPENDIX

In introducing his Paper “ Foundry Develop-
ment in the Textile Industry,” Mr. Gale said the
coverage of the entire process must, of necessity, be
rather sketchy. There were, however, one or two
points to which he must refer and these have now
been collated in the following remarks.

It should be emphasized with regard to Figs. 15
and 16 that the pattern shown in Fig. 15 is not the
pattern used on the rail-line system as shown in
Fig. 16. Fig. 15 is the oldest method of plate mould-
ing this type of casting by ordinary floor/plate
moulding methods, and Fig. 16 showed a develop-
ment to mechanize partially the production on a rail-
line system, and in this case the patternplate was
made with tfie vertical web of the casting stripped
through the pattern to ensure more positive and clean
lifts from the pattern during moulding. It was per-
haps of interest to note that this rail-line system was
in operation for many years, and production was so
high that many attempts at mechanization in full
were discarded as modern mechanized methods did
not show enough advantage to cover the installation
of expensive plant. However, as time went by and
the demands for production increased, it was eventu-
ally mechanized using the impellor-rammer method
as depicted in Fig. 17, and this later method did
show a slight increase in productivity over the former
method.

Progress with Carburization

The only other point to be elaborated was the
question of melting borings in the electric furnace.
It would be noted that on page 13 of the preprint
there was a note to the effect that the matter pub-
lished was, of necessity, the early experimental work
on the subject, and that this would be enlarged upon
on the presentation of the Paper. There had now
been six-months’ continuous working of the furnace
and a considerable amount of experimental work
had been done to produce metals suitable for direct
running into castings, both in the general-iron class
and the high-duty variety.

For the general-iron metal the major concern, as
stated in the Paper, had been the maintenance of a
reasonable carbon figure, and since the publication
of the Paper which referred to the use of charcoal
blacking, the management had now made consider-
able strides to improve the carbon figure.

The experiments had led to the replacement of the

*Paper printed in the Journal, August 20 and 27.

charcoal blacking by anthracite. The anthracite was
added at the rate of 2 Ib. to cwts. of borings, and
no other carbonaceous material was used. It was
found that the carbon pick-up from anthracite was
much better than from blacking; in fact, as stated in
the Paper, it was not claimed to have had a pick-up
of carbon from the charcoal but rather that the
addition of charcoal blacking prevented the burn-
out in the furnace of carbon originally present. With
the anthracite, however, there was a definite pick-up
of carbon and the material was now controlled at a
carbon content averaging 3.25 to 3.3 per cent. This
had the additional advantage of economy, as the
price of anthracite was in the region of £5 per ton as
against £30 per ton for charcoal blacking.

Other metallurgical considerations had been main-
tained as stated in the Paper, and this general iron
was used for casting all types of light castings, and
the machine-shops reported no difficulty whatever
in machining thin sections of metal,

Silicon Reduction

On the high-duty iron side it would be noted that
the Paper referred to the use of steel scrap in order
to lower the silicon content of the metal and this,
of necessity, also lowered the carbon content.
Experiments have been made to try to reduce the
silicon without reduction of carbon and it had been
found that this could be done by the addition of
hematite ore to the bath of metal instead of steel
scrap. This had been very advantageous in pro-
ducing an iron with low silicon and phosphorus, but
with a normal carbon content. The addition of
hematite ore had been in the region of from 40 to
50 Ib. to from 12 to 15 cwt. of metal.

Running costs were not yet available as the fur-
nace had not been running continuously on a 24-hr.
system, but by recording consumption against melt,
it had been proved that the consumption of elec-
tricity was mainly high when starting from cold, and
that the longer the run, the lower the overall con-
sumption of electricity per ton of metal melted, and
in the very near future the furnace would be work-
ing continuously for 24 hrs. per day.

Electrode consumption had been maintained at
just under 4 Ib. per ton of metal melted; refractories
had shown that the roof required partial replacement
after a melt of 150 tons of metal, and total patching
of the lining since installation had been somewhat
lower than 1 cwt. of patching material per week, or
an approximate figure of 8 Ib. per ton of metal
melted.

F
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DISCUSSION

The chairman, Dr. A. B. Everest, thanked the
Author for his interesting introduction to textile
casting. He knew from his own work that
in the industry there were plenty of technical prob-
lems, from enquiries that came in to the Institute’s
Technical Council.

Early Plate Moulding

Mr. H. Haynes, opening the discussion, thought
the Paper a splendid one for the class of work which
Mr. Gale was doing, and he appreciated it very
much. There was one thing to which he would
draw Mr. Gale’ attention. On page 5 of the pre-
print he referred to plate moulding. Mr. William
Fowler, foundry manager at Platt Bros., had intro-
duced plate moulding many years ago, whereupon
the cost of the castings was materially reduced.
It was his son Henry who edited the Mechanic’s
Pocket Book. To-day there was much talk of shell
moulding, but if it was to beat plate moulding it
would have a long way to go.

Figs. 19 and 20 showed two long castings, the first
being made from a plate mould and the second
made on a machine. On the plate mould he had
noticed that the two runners were situated in the
“ windows ” of the casting. He would like to know
if those two runners interfered with directional
solidification. For impellor*ramming the runners
had been changed to the side and he asked why
this was so.

His other point was whether that plate had been
cambered and, if so, was the moulding box shaped
for the camber? Also, did any cracked castings
result? Was the sand a unit sand, or was a special
sand used for the job?

M r. Gate found it interesting to have confirma-
tion of his statement on the early plate moulding.
Referring to the question on the frame side in Figs.
19 and 20, the difference in running systems was an
example of the sort of thing which happened in all
foundries, for he had yet to meet two foundries which
made a job and ran it in the same way. All had their
own ideas and cast in different ways and no doubt
got good results. It so happened that in the case
mentioned the job was made in one foundry and
when transferred to the mechanized foundry, under
a different management, they had different ideas on
runners. Both gave good results. He himself was in
charge of the foundry which made the plate job and
they used that rather complicated running and rising
system, two of the channels were runners and the
other two risers. They were put in deliberately to
prevent camber and distortion and to give equalized
cooling throughout the casting. He believed it true
to say that the impellor-rammer plant, with the
method of running that they used, produced straight
castings, and there was no camber in the pattern.

With regard to cracking he had never had any
trouble of that nature with those particular castings
and it had always been regarded as a fairly simple
job from that point of view. As to the sand, there
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were two different operational methods when the
two frames were made. The first was made on the
foundry floor by the ordinary plate-moulding
method and the moulder used a natural-bonded fac-
ing sand and filled in from the floor by the shovel for
backing sand. The other was made on the mechan-
ized system which utilized a synthetic unit-sand, all
of which passed through the preparation plant.

M r. Greaves Was very interested in the Paper
because he had felt for a great many years that the
textile-casting manufacture had been somehow
neglected. He could tell a story of one of the foun-
dries of which Mr. Gale was now in charge. At
one period, some end castings for a machine were
required. It was known that they had been made
because a broken casting had been sent as a sample,
but the firm searched through the pattern store with-
out success. Eventually an old man said the job
had been made in a certain foundry. They went to
that foundry and dug in a heap of sand and there
found not only the pattern but the moulding machine
to which it was still attached.

He regretted to note there was not in any of the
illustrations a single moulding box shown. There
were many patterns but no moulding boxes that
would give a clue as to the method of securing, or
the type of bars. Were they all flat boxes, or were
they shaped to the profile of the casting? The ram-
ming of vertical walls (on similar castings to those
shown) had been found difficult to accomplish with
an impellor-rammer. Was a layer of sand put on
the patternplate first; did an operator hand ram to
the full depth of the vertical walls, and did the
management get those peculiar joint lines showing
where the rammed sand from the impellor made con-
tact with the original body sand? Finally, had Mr.
Gale found any effect from the alteration of the
height of the impellor head from the patternplate?

Technique of Ramming

M r. Gale agreed that the older practice was to
cast special boxes in the foundry for each special job,
making them to go round the contours of the pattern
so that in the top-part box there was only a limited
amount of space between the bottom of the bar and
the pattern face, and pretty well every job in the
foundry had a special moulding box designed for it

On the impellor-rammer plant, however, it was
rather a difficult proposition. There, they used a
steel box and on the deeper castings, particularly
those referred to in Fig. 23, the top-section was really
made in two parts—a mid part and a top part. His
practice was to put on a plain section and run sand
from the impellor-rammer without its going through
the impellor head, so providing a cushion of sand
to cover the entire face of the patternplate. That
was not done with a view to lining the walls but was
done purposely to prevent hard ramming which they
had found happened if they impellor-rammed direct
on to an iron patternplate. Having filled the mid-
part with loose sand, they then put on a top part and
clamped them together and from then onwards the
sand was supplied through the impellor head. There
was no ramming at all, other than impellor ramming.
The only extra thing the moulder did, was to draw
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up the sand with his hands and pack it round the
vertical walls.

The height of the impellor head had not yet been
established by the Author at an optimum distance.
In fact, he had worked on the height of the job as
specified by the suppliers of the machine. However,
they were at present investigating the height of the
head over the pattern, with the object of ascertain-
ing whether it should be adjustable or not.

Use of Borings

Mr.T.R. Twigger said that his comments would
relate solely to that part of Mr. Gale’s Paper dealing
with the melting of borings in a direct-arc furnace,
but he found comment a little difficult because of
much later information, not available when the Paper
was printed, had now been given by Mr. Gale.

Continuing, Mr. Twigger said that his firm had
had to give very serious consideration to the question
of carbon loss, which was one of the points which
also caused Mr. Gale a considerable amount of
trouble. He mentioned, however, that they were
using a continuous process involving regular addi-
tions of molten cupola metal and solid borings to
the electric furnace, thus the conditions in their case
were rather more favourable to minimizing the loss
of carbon, the borings being absorbed more by solu-
tion than by direct melting in the vicinity of the arc.
Mr. Twigger said that both he and Mr. Gale were
mainly concerned in preventing loss of carbon rather
than actual re-carburization. They both thought
they did quite well to avoid serious loss and main-
tain the carbon at around the eutectic point; pos-
sibly it would be very difficult indeed to increase the
carbon to something over the -eutectic figure,
although on occasions that would be useful; also
there were occasions when the bath of metal was
rather low. in carbon where some quick and efficient
means of bringing it up to the eutectic carbon
content would be an advantage. At the moment
it seemed that there was nothing for it but to add
a large amount of carbonaceous material merely to
prevent any appreciable loss in carbon content.

Mr. Twigger then asked if Mr. Gale used his
borings wet or if he had tried partially drying them
by centrifuging, and did he think this worth while?
Also, had he had any trouble with sulphur content
from the cutting oil? Were the borings used in a
fresh condition from the machine-shop or, if they
were keptin store for any length of time, was trouble
found through the oxidation of the borings reducing
the carbon content? Lastly, with regard to shovel-
ling the borings into the centre of the furnace, had
any mechanical means been found for dispensing
with this rather tedious operation?

Mr. Gale replied the question of carburizing the
charge was a most difficult one and as Mr. Twigger
had stated they had not been able to effect carbon
addition. What they had tried to do was to main-
tain the proportion of carbon originally in the
borings. They had found that without any addition
at all there was a loss of carbon which was mainly
a mechanical loss through machining.

The answer to the question, as to whether wet or
dry borings were used, was that dry borings were
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charged—dry in that they were straight out of the
machine-shop and not subjected to any wet weather.
They were kept carefully under cover, but of course
there would be the normal atmospheric moisture in
them. They had not tried any method of drying
them out, but used them as they were received from
the machine-shop and charged them directly into the
furnace.

They had used some borings wet from machining
operations (though, generally speaking, grey-iron
borings arrived dry) and they had had no difficulty.
They had a large source of borings in their own
works and they removed them daily from the
machine-shop to the furnace and used them almost
immediately, avoiding storage. They adopted the
practice of melting in stages and started olf with a
molten bath to which the borings were added. They
were using clean borings and, as they could get them
fairly easily from the works, they had not as yet
run into trouble with rust or oxides.

Shovelling them into the furnace was rather exact-
ing work, but they had not found it too difficult and
although the firm had considered mechanization, a
solution of how to feed the borings right into the
centre of the arc had not been discovered.

Mr.T. H. Weaver said he could not support the
contention as to modifications and risks when a job
was changed from one foundry to another. The
company with which he was associated made a mini-
mum of hundred tons of castings a week each weigh-
ing approximately 20 Ib. They made them on ordi-
nary machines having no sand hoppers. For some
40 yrs. the runners remained consistently the same,
providing the metal specification remained the same.
Some few years ago, the firm decided to put down a
completely mechanized foundry and in that change-
over some 3,000 new patterns were required to meet
the new conditions, hardly any of the running tech-
nique remaining the same.

“ Know-how ” of Impellor Ramming

Mr. Kennedy Spoke of non-uniform ramming
with impellor rammers giving rise to soft spots in the
moulds. For the most part, non-uniformity was
bound up with the technique of ramming and there
were one or two points which, if attention were paid
to them, would make the technique relatively simple.

The first was that the operators had to be taught
to keep the impellor-head moving as fast as the job
would permit. The tendency was for operators to
use the impellor rammer as a filling machine, viz.,
they went along the vertical side of a pattern, moving
the head slowly and allowing the sand to fill the
space between pattern and box side. Such proce-
dure was almost certain to lead to soft spots and
scabbing. It was essential that the head should be
moved as quickly as possible and the ideal of hand
ramming should be kept in mind, where one built
up course by course. The faster the head was moved
the thinner the course laid down and the more uni-
form it was. There was an optimum space between
the pattern and the box side for effective deep ram-
ming. It worked out at about 4 in. and, if this mini-
mum was adhered to, it was not difficult to get good
results.
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It was possible, Mr. Kennedy continued, by proper
control of the head, to get either hard or soft ram-
ming, as might be necessary. Also, there was an
optimum quantity of sand which might be fed into
the impellor head and still maintain a good, clean
stream of energised sand free of any kind of spill-
age. This optimum quantity would obviously not
be the maximum the machine would be capable of,
but it would result in better working as regards uni-
formity of results.

As to the height of the head from the box, experi-
ence had shown that there was no material difference
between ramming about one foot below the head and
seven to ten feet. It was quite common practice to
ram moulds seven to ten feet deep without any
recourse to ramming by hand.

If it were realized by founders that the theory of
ramming was to energise the sand by putting kinetic
energy into it, then over a distance of eight or ten
feet the loss of Kinetic energy with a vertical stream
would be seen to be relatively small, so that even
from a theoretical point of view there should be very
little loss. There was a slight tendency for the sand
stream to spread out, but so far no great difficulty
from that cause had been found.

Range of Work

Mr. Burrows said he had never been connected
with the textile-machinery industry, but in the days
when one could choose what type of scrap they
bought, the firm he was connected with was always
very careful about the quality of scrap purchased,
and he was always very happy when textile-
machinery scrap was available.  The contribution
made by Mr. Kennedy on the subject of the height
of the impellor-head was very interesting. He had
not found it possible to establish any fixed rule. His
firm was impellor-ramming moulds for various cast-
ings in small boxes, up to others made in boxes
measuring 17 to 18 ft. long by 5 ft. and more in
width and up to 2 ft. in depth, all cast in green-sand,
and every job had to be studied in very close detail.
It was also found that it was not satisfactory to make
a box part which would cover the entire range of
castings. Experience had shown that, wherever pos-
sible, it paid to design moulding-box parts to suit a
specific pattern and that the design of bars was most
important. At first, it was thought it would be neces-
sary to have more bars than was usual in the job-
bing foundry in order to hold the sand in without
any reinforcement and that it would be necessary to
cross-connect the bars. It was quickly found that
this was quite wrong. In all long boxes, the prac-
tice now was to have bars running across only and
to rely on the depth and thickness of section of the
sand for rigidity.

There was another interesting point in that, if the
impellor head was too high, there was a tendency
for the sand to spread or fan out instead of keeping
in a concentrated stream, the latter being highly
desirable in green-sand work in order to prevent
moulds from “ swelling.”
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He could not emphasize too strongly the necessity
of keeping the impellor head on the move. The
Amerigans did it by specifying a path to be traced
by the head for every job and they did not allow
the operator to guide the machine—they controlled
it by motor and cams. In operating the head, it was
essential to determine a correct path and to main-
tain it; sometimes this was difficult, but it could be
done. Again, after having established the path,
speed was essential; there was nothing worse than
idling with the impellor head. A further interesting
factor when impellor-ramming long work from plate
patterns was that it was difficult to camber these
plate mould patterns. All the box parts used by
his firm had machined faces, and it was very difficult,
if not almost impossible, to machine a camber on
the joint face, especially, as would be appreciated,
the correct camber was very often only found by trial
and error. All the long castings were made with
perfectly straight joint faces. The necessary camber
was found by trial and error and allowed for by
judicious methods of stripping or baring and hold-
ing down after casting.

It was interesting to know that Mr. Gale had found
out in a mechanized age that old-fashioned methods
sometimes were hard to better—it was difficult
sometimes to get higher executives to appreciate this
fact! People were now operating foundries where
there were both old-fashioned methods and fully-
mechanized units, and it was gratifying to have his
opinions backed by so competent authority as Mr.
Gale that certain parts of old plant were still highly
efficient.

Mr. G ate strongly confirmed Mr. Burrows’ views
on the critical study of box parts. It had been
found that it was most important. He remembered
a case where ordinary purchased steel moulding
boxes were purchased with the ordinary type of bar,
and due to the spreading effect of the impellor
they had a mass of sand lying on top of the bars
to the extent that tucking beneath the bars had
to be resorted to. He thought box parts were a
very neglected part of foundry plant and, with Mr.
Burrows, agreed that firms should spend more
money on getting good box parts. Certainly the
joints of every box he used were machined.

Time for Silicon Addition

Mr. Hughes referred to the question of melting
borings in the electric furnace and said it had been
realized that re-carburizing to compensate for loss
of carbon was difficult. He thought it might help
if the time at which the silicon addition was made
was changed. To add silicon when there was only
about 4 cwt. of metal in the furnace would obviously
give an excess of silicon and thus tend to throw
some carbon out of solution. He would suggest
the introduction of silicon at a later stage in the
melting operation and thereby a little more of the
carbon would be retained.

The Author had mentioned the difficulty of
getting a suitable compound for re-introducing
carbon. One mentioned was carbon black and
another anthracite, but he would suggest for future
investigation the use of amorphous carbon. On
the question of carbon equivalent, a figure of 4.4
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was given as representing a normal value for light
castings. However, in what was termed an iron of
special composition and one with a very close-grain
structure a suitable carbon equivalent was 4.2. Was
it possible to show such a difference with what
appeared to be only a variation of 0.2 to 0.3 per
cent, silicon?

Mr. Gatle admitted that in the pre-print
on the question of the melting of borings he had
not emphasized silicon control, but in the Appendix
he had. The position had now been reached that
for ordinary general iron it was not found neces-
sary to add silicon. The silicon in the borings
from the normal castings was maintained without
any loss whatever and it could now be stated that
a slight silicon pick up was found which, it could
only be assumed, arose from the reduction of some
of the fine sand that entered along with the borings.
Therefore a silicon addition was not now used.

He had not tried amorphous carbon and thanked
Mr. Hughes for that hint. They were endeavouring
to get a controlled carbon figure. The variation of
the carbon equivalent he thought should be

House Organs

Carron Cupola. Vol. IV, No. 2. Published by the
Carron Company, Falkirk, Scotland.

This issue carries Part 2 of the Cavalcade of Carron,
and covers that section of the firm’s history when they
tvere busy making carronades and the earliest types of
steamships. It makes fascinating reading.

Stantonian, Vol. 18, No. 7. |Issued by the Stanton
Ironworks Company, Limited, near Nottingham.

With this issue is included a supplement giving a
list of recipients of gold watches for 30 yrs’ service with
the company which names 1,263 persons. This year
the award was made to 118 people who had qualified
during 1952.  The issue also describes the opening
ceremony carried out in connection with a new sports
ground for use by the employees at the Riddings Works.

Staveley News. Issued by the Staveley Iron & Chemical
Company, Limited, Hollingwood, near Chesterfield.

The cover picture of this Coronation issue is the
reproduction of a painting of Her Majesty, by Mr. lan
Cleland, of the foundry sales department. This gives
the kevnote for the rest of the contents, even
the weddings pictures are headed Coronation Brides,
but everything has been well done, and is worthy of the
great occasion it commemorates.

Steel Horizons. Vol. XV, No. 3. Issued by Allegheny
Ludlam Steel Corporation, Pittsburg, Pa.

This gay and distinctive house organ tells of the re-
introduction to the American car market of the wire-
spoked wheel. The development is consequential upon
the export of British cars to the States in recent years.
There it is made of stainless steel in various designs,
nine of which are illustrated. Another interesting story
is the construction of a safe to contain the Declaration
of Independence, the Constitution of the United States
and the Bill of Rights.
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explained, for, whilst he did not claim to be work-
ing to a fine limit, he did keep a strict control
on cupola melting, and the metallurgical staff had
that in hand.

There was a point, however, where he did deal
with two different carbon equivalents. There were
two different foundries and two different cupolas;
the one using metal of lower carbon-equivalent was
a foundry that made one type of casting only—
the long rails or beams for textile machinery. That
foundry ran on one class of work and never altered.
In the general foundry, they were producing a very
wide range of castings and these were made with
an iron having a higher carbon equivalent, to save
cracking troubles on the larger castings. He would
prefer a lower figure on some of the thick castings,
but he could not do it out of the same cupola,
so they had to do it by runner and riser technique
and chilling.

A vote of thanks to Mr. Gale for his most
interesting Paper, proposed by the chairman and
carried by a hearty round of applause, concluded
this session.

Steel Rate Production

Pig-iron Output also Higher

Although production of steel and pig-iron was affected
by normal holidays in July, both showed an increase
over output in the same month of last year, the rate
of steel production being the highest ever recorded for
that month. The monthly average of 276,600 tons a
week compared with a rate of 273,800 tons a week last
year, and with 276,300 tons a week in July, 1950, the
previous record. Last year, annual holidays at some of
the works, normally taken in July, were taken in August.
This year, however, they were put back to July, which
makes the annual rate of 14,383,400 tons compare even
more favourably with last year’s rate of 14,236,000 tons
in July.

Pig-iron production in July averaged 202,400 tons
a week, compared with 201,600 tons in July, 1952.

The production of steel in the first seven months of
the year averaged 338,100 tons a week, compared with
303,000 tons a week last year, an increase of nearly
11.6 per cent.

Latest steel and pig-iron output figures (in tons) com-
pare as follow with earlier returns: —

Pig-Iron. Steel Ingots and
castings.

Weekly Annual Weekly Annual

average. rate. average. rate.
1953—May 214,700  11.165.000 350.700  18.236.000
June.. 210,600  10.949.000 337.700  17.559.000
July.. 202,400  10.524.000 276,600  14.383.000
1952—May 201,100  10.456.000 312,400  16.245.000
June.. 199,700  10.384.000  312.500  16.252.000
July.. 201,600  10.482.000 273.500  14.236.000
Back numbers required. Back numbers of the

Foundry Trade Journal ale often in demand and
even the records at 49 Wellington Street are incom-
plete, the volumes for 1904, 1905 and 1908 when the
Journal was a monthly—being missing. If any reader
has any knowledge where separate issues of that period
or the complete volumes may be borrowed or pur-
chased, the information would be much appreciated
by the Editor.
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Nodular Graphite in Cast Iron
Factors Influencing its Formation

Nodular-graphite iron is discussed by V. A.
Alterkar in a paper entitled “ Formation of Nodu-
lar Graphite in Cast lrons,” published by the
Colorado School of Mines (No. 1, 1953) in which
he states that approach to the problem of graphiti-
zation in cast irons has been made hitherto on the
basis of binary or ternary equilibrium diagrams
involving iron, silicon and carbon. The ternary
system itself has been shown to need careful revi-
sion. The metastability anomaly, by which the
system can freeze either in the stable iron-graphite
system or in a metastable iron iron-carbide
system, is considerably enhanced in the case of cast
irons. This is due to the presence of several
elements with diverse influences on freezing.

The mere presence of a stable graphite phase in
cast irons, states the author, is of little value to
the man in industry. It is the size, shape, distribu-
tion and orientation of these graphite masses with
which he is most concerned. On these depend the
quality and physical strength of his products. The
existence of nodular graphite structure in as-cast
condition in cast irons has caused voluminous and
diverse explanations to justify the structures
obtained, but none of them has been successful in
explaining the phenomena observed in cast irons.
This failure has, in the author’s opinion, pointedly
brought out the inadequacy of present-day know-
ledge of factors which influence graphitization.
Among these factors may be included: (1) Mode
of occurrence of carbon in cast-iron melts; (2)
possibility of bringing about molecular groupings
in the melt; (3) mechanism of formation of carbides;
(4) mechanism of stabilization of carbides by the
presence of carbide-stabilizing elements; (5)
mechanism of decomposition of carbides, in and
without the presence of graphitizers; (6) control
of the freezing of the eutectic; (7) phenomena of
undercooling in cast irons.

Interrelationships

It has been established for some time, the author
observes, that various types of graphite bear a
definite relation to each other. The conditions
which gradually change one graphite type to the
other can be classified into two main sections—
chemical factors and thermal factors. A com-
bination of these two can give any size, distribution
and orientation of graphite flakes. A critical study
of present theories on the formation of nodular
graphite reveals that this phenomenon is being
treated as an extraordinary' case of graphitization.
As a consequence, it becomes necessary to assume
some special conditions to explain it. Existence
of such conditions, the author says, is neither borne
out by experimental evidence nor is compatible
with known facts. He goes on in the remainder of
his paper to attempt to prove, by logic and by
experimental evidence, that nodular graphite is
formed by the manipulation of the same factors
which cause normal graphitization in the most com-
pact and desirable form. He concludes that the
graphitizing reaction in the potentially nodular cast
iron melts starts at a higher temperature of about
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1,190 deg. C. or so, than the temperature at which
normal flake graphite is originated.

Mechanism of Initiation of Graphitizing Reaction

Discussing the mechanism of initiation of
graphitizing reaction, the author observes that the
microstructural evidence is of little help. In all
the experimental work, no phase was claimed as
graphite which did not show the characteristics of
graphite under plane-polarized light. Such an
identity could be established only when the graphite
nodule was more than about 8/ dia. In such
sizes the nodules are always surrounded by
austenite, and it becomes difficult to ascertain the
original surroundings in which the first graphitizing
nuclei were born. Extrapolation of lamellar
structure of alternate plates of carbide and austenite
which represent the frozen melt, generally leads one
to believe that the nucleus existed at the austenite-
carbide interface. Such a suggestion, however,
lacks direct experimental support. The graphite
nuclei may be precipitated directly in the cooling
eutectic, as in the case of flake graphite, or the
graphite may originate in decomposition of the
carbide in the eutectic. The presence of graphite
nuclei in direct contact with the eutectic melt is
not impossible. Such a condition has been shown
to exert a tremendous urge for almost instantaneous
graphitization of the eutectic. The growth of a
graphite flake in contact with the melt is a process
which, as compared with the growth of a nodule,
takes much less time. The fact that in nodular
iron graphitization is stretched over an extended
range of eutectic freezing suggests that the graphite
nuclei are not likely to be precipitated directly in
the eutectic melt. The possibility of initiation of
graphitization through decomposition of the carbide
phase of the eutectic thus gains prominence.

The fact that addition of magnesium alone causes
the melt to solidify with a white eutectic is illustrated
by the author who also points out that Morrogh’s
cerium process also is sensitive to the amount of
cerium added—an excess causing persistence of
carbides. All other known nodularizing elements
are carbide stabilizers by themselves and either need
a secondary inoculation by a graphitizer like FeSi
or they have to be added in conjunction with a
graphitizer. This carbide-stabilizing action of the
elements points to an initial existence of austenite-
carbide eutectic, decomposition of which starts at
around 1,180 deg. C. The presence of such a
eutectic would explain the ever-present ring of
austenite, its simultaneous growth with that of the
nodular graphite, and the graphitization taking
place over an extended range of temperature instead
of being instantaneous. Necessity of a graphitizer
like silicon or nickel or copper can be understood
in the light of the subsequent decomposition of the
austenite-carbide eutectic.

Summarizing, it is suggested that formation of
nodular graphite involves an ordered decomposition
of an austenite-carbide eutectic initiated at a tem-
perature of about 1,190 deg. C. and extended over
a range of temperature down to about 1,120 deg. C.,
the growth of the nodules taking place over this
range by a process of two-way diffusion.
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Mechanical-handling Systems, with particular reference
to the Vitreous-enamelling Industryl

By J. Bain, A.M.I.Mech.E."M.I1.B.F.

Very many excellent Papers have been presented on this subject. Some of them have classified hand-
ling as a new technique, some have tried to define it in a few words, others have attempted to sub-divide
it under various headings, such as “ materials handling ” or “bulk handling,” “ process handling,” etc.
The subject is so vast and industry so complex that these definitions and sub-divisions are all unsatis-

factory.

It cannot be a new technique, as mechanical
means of moving and lifting loads beyond his strength.

aids have been used since man first found
These aids have been developed throughout

the ages, and even before the industrial era man found profit in bartering and later selling them to

his fellow men.

of mechanical-handling equipment.

like
is not theplant

bered thatmechanical-handlingequipment,
merely ameans to an end. It

It is not true to say that this country as a whole
has not studied or applied mechanical handling in
industry or that it is just waking up to the need for it,
but it is true that many industries have been slow
to avail themselves of the benefits of modern equip-
ment and are now finding it harder to sell their
higher-priced products even though of better quality.
It is not the intention of this Paper to preach
productivity, but if it is desired to compete for orders
in the markets of the world it is necessary to cheapen
the product by all the available methods. It has
been said many times over that all the aids are in
this country that are available elsewhere but that
there is reluctance to make full use of them. Too
often, it is said that handling equipment is not worth
while because a man can do the job just as quickly,
labourers are, therefore, employed to lift, carry or
wheel the products about the factory. This may at
first sight appear economical but many other factors
must be taken into consideration, only a few of
which need be stated: —

(1) Supplies, due to the human element, may not
reach a machine exactly when required.

(2) The operator has to pick them up, which
usually involves stooping,

(3) Floor space required in the form of passage
ways and stacking areas could be used for produc-
tive purposes.

(4) A greater incentive to keep pace with a con-
veyor is given to machine operators.

(5) Damage to work in progress due to mishand-
ling is reduced.

(6) There is a reduction in industrial accidents
due to strain.

(7) A labourer used as a human conveyor would
be better employed as a productive unit.

Assessment of Handling Systems

None of these advantages can be readily assessed
in £ sd., but they all add up to efficiency, increased
e Paper presented to the Institute of Vitreous Enamellers

at their Spring conference, 1953. The Author is associated
with Paterson Hughes Engineering Company. Limited.

Britain as an industrial nation has for generations pioneered most new developments
with which the manufacturers of mechanical aids have had to keep in step.
the need for greater production at lower cost gave scope for the

As each industry grew,
ingenuity of the manufacturers

More and more firms specialized in the design and manufacture
of these tools and this has now become a very important industry on its own.
aproduction drawing,
itself which is

It should be remem-
“end product” but
what it produces.

is not an
important but

output and lower final cost. The effect of item (4)
has been proved many times and a very simple
example can be taken from the clothing trade.
Normally, sewing machines are placed close together
so that it is a simple matter for one girl to hand an
article to the next or lay it on her worktable. Though
the articles only weigh a few ounces and the move-
ment is only about a couple of feet, the psychological
effect of keeping pace with a conveyor belt is enor-
mous and operators develop a rhythm in their work
which increases their output without additional
effort or fatigue. This may seem a very simple
illustration and one which the reader may at first
sight find difficulty in applying in his own works.
When it is realized, however, that the same principles
have been applied to all sorts of operations and
manufactures from the filling and packing of cos-
metics and foodstuffs to the assembly of motor cars,
it should be worthwhile thinking again about produc-
tion problems in relation to the amount of handling
which is done to produce any finished product. The
amount of this handling varies considerably in dif-
ferent industries and in different factories. Many
figures have been published relating handling hours
to production hours. The *“ mechanical handling ”
productivity team stated that the cost of handling
varied between 15 and 85 per cent, of the cost of
production. The 15 per cent, figure is very low
indeed and must relate to factories which have been
designed to mass-produce a standard article or series.
While the 85 per cent, figure is a high one it is not
unknown in this country, particularly in those indus-
tries similar to foundries which require large quanti-
ties of materials such as moulding boxes and sand
as well as the raw materials which have to be pro-
cessed. It will be seen from these figures that this
is one of the most fruitful sources of study for the
reduction of costs. Mr. W. Puckey in a Paper on
this subject, “ Material Handling—A Job of Produc-
tion Engineering,” gave details from his own experi-
ence of the actual working time on a part as only
45 per cent, of the fioor-to-floor time. Only 45 per
cent.. of the machine value was being utilized.
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Fig. 1—Portable Sack Elevator—Delivery Height
Fixed.

Examples of this can be chosen from all industries.
An operator should always have his next part ready
to hand and should be able to pass it on to the next
operation without waste of time. In some instances,
the simplest, though not necessarily the best way, is
to put the work in a box beside the machine to be
trucked or lifted away when filled, and this in many
shops has been accepted as being the only way.
Manufacturers have provided some elaborate
machines designed for high-speed operation. Large
sums of money are invested in these, planning
departments have worked out schedules for the
various operations, the time-study expert has done
his job and the cost of the operation has been worked
out in decimal fractions. Yet, how often is it found
that the same care is taken with the handling of the
product to and from the machine so as to insure full
utilization of the plant?

Initial Study

In the ideal case of a simple-purpose factory, the
handling of materials during processing can be
reduced to a minimum. In most factories where
plant has to be or has been installed in an existing
building, much can be done to reduce handling by
careful study of the layout and correct positioning
of machines. The purpose of mechanical handling
thus becomes a method of linking the various pro-
cesses and providing storage and buffer stocks at
strategic points.  This latter function is of the
utmost importance, as it gives the plant flexibility
which cannot be obtained otherwise.

One of the reasons given against the installation
of mechanical handling is the prevalent one that it is
not flexible enough to cope with a large range of
products. A properly-designed handling system can
be devised to suit nearly every site, provided some

Fig. 2.—Portable Sack Elevator—Delivery Height
adinstable.

Fig. 3.—Portable Skip Hoist for Charging Frit Mills.
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Fig. 4—Underhung Crane System
used in a Sheet-metal Store.

idea can be given regarding the

amount of flexibility required.

The conveyors themselves need

not be considered as immovable

or permanent fixtures. In most

cases they can be moved just as

easily as the machines, to suit a

plant re-arrangement. If the

machines are bolted down, the

work and trouble involved in

moving them is apt to obscure

the virtues of the ideal layout

and to encourage working with

heaps on the floor or in boxes.

There are other well-known

methods of fixing which simplify

and speed up a change-round,

but the idea of glueing the

machines to the floor may be

new to some. A special machine-

fixing glue is made for this pur-

pose and with sound, level, floor surfaces good
results have been obtained. On floors constructed
on the hollow-block system, this method of fixing is
particularly valuable.

It . must be appreciated also that most conveyors
mcan readily be altered to suit changed conditions
and that the alterations, if properly planned, need
not stop production. A fairly long and heavily-
loaded overhead chain conveyor installed as a pro-
cess conveyor some time ago has had its route altered
on three or four occasions to cut out some machine
operations and add others. These alterations have
not involved loss of production, as the new material
was installed during nights and the final coupling
into the main line was effected over a weekend.

Sources of Difficulty

When dealing with the very many different parts
and materials which he has to handle, a mechanical-
handling engineer must study very carefully their
behaviour under all conditions. Most of the mistakes
which are made are due to insufficient time being
spent on this. One or two examples of the unfore-
seen snags which are apt to trip up the designer are
as follow: —

(1) Folded newspapers are reasonably stiff and
easy to handle in bundles, but these same papers
when they come off the presses have a texture
resembling wet blotting paper. This can cause a
great deal of trouble at the transfer points between
conveyors and elevators.

(2) Metal plates and strips slide fairly easily over
one another but when they are hot from the mill or
furnace the coefficient of friction is much greater.
In fact, they will not slide over one another until
tilted to about 90 deg., though when cold they will
slide at about 20 deg.

(3) Foundry sand flows quite freely when it
comes from the knock-out, but after milling it has
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to be treated with great respect as it can build up
even on a vertical surface.

This list, of course, is endless and such points
have to be watched continually to avoid expensive
alterations.

Suiting the Job

Problems associated with mechanical handling, as
pointed out above, differ with the different materials
to be handled and in different industries. While this
entails modifications to standard types of conveyors,
elevators, etc., it does not change their basic prin-
ciples. The answer to a specific problem may be
found in a factory producing an entirely different
product. It is for this reason that “ works visits ”
are so useful. Much of the antagonism to these visits
was dispelled during the war but there is still too
much secrecy in some quarters. These tours, if
undertaken in the right spirit, are far from being
the time-wasters that many managements imagine
them. Visitors arrive with the purpose of picking up
ideas and very often leave behind many of their

Fig. 5.—Sling for Bundles of Plates, for use on the
rane illustrated in Fig. 4.
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tCourtesy, Stewart & Gray, Lwutea.

Fig. 6.—Conveyor-type Airless Shotblasting Plant.

own, along with an invitation to “ come and see how
we do it.”

The layout of a new enamelling plant for standard
production in a building specially-designed to house
it is a fairly straightforward job, but in this, as in the
case of the improvement in handling in an existing
plant, the first consideration should be the elimina-
tion of handling as far as possible. The position
of the furnace, once installed, cannot easily be
altered, but in many cases the re-arrangement of
spray booths, driers, etc., to suit flow production
would reduce the amount of putting down and pick-
ing up of work and the transport of it between
operations.

Frit Manufacture

As many companies now buy
their “ frits” from specialist
manufacturers, it is not proposed
to deal with this branch in detail,
but a three-storey manufactur-
ing building provides a good
example of an arrangement
where the minimum amount of
handling is necessary. The top
floor forms the raw-materials
store, which is served by a goods
lift or other hoisting equipment.
The mixers are mounted at high
level on the second floor and are
fed through openings from the
top floor. After mixing, the
material is gravity fed to the
furnaces situated on the ground
floor. From the furnaces the

tCourtesy, Stewart it. Gray, Limited

Fig. 7—Rotary-type Airless Shot-
blasting Plant.
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enamel runs straight into the quenching tanks. From
this point mechanical devices can be used to extract
and feed to the driers. A three-storey building to
suit the above arrangement is an expensive item, but
has a big influence on the cost of the product due
to the elimination of much of the handling, which
would be necessary in a single-storey factory.

The opportunity to design new plant for a stan-
dard product in a building specially designed to
house it occurs so seldom that it may be of greater
value to study some individual units which manu-
facturers have found useful. Manufactured frit is
packed in 100-lb. bags and a considerable amount
has to be stored. Figs. 1and 2 show such stacking
machines suitable for use in the frit store. These
machines, which are made in many sizes, enable
the full height of the building to be used and reduce
the manual labour of building the stacks. They
are made reversible and are used for reclaiming
the bags as required.

Mill-room and Sheet Metal Practice

In many mill rooms, it is still common practice
to charge the mills by hand from a ladder placed
beside the mill. Fig. 3 shows a portable skip hoist
designed for this job. The illustration is of a hand-
operated machine but this can also be supplied with
an electric-motor drive. An overhead runway sys-
tem is also used for this purpose, the charging
skips in this case being of the bottom-opening type,
and arranged to discharge direct into the mill, with
the door in its top position.

An awkward handling problem also exists in the
sheet-metal store. As the sheet metal is required
in bundles at the presses, the system illustrated in
Fig. 4 is an extremely flexible one. Good coverage
of the area is provided by one or more underhung
transfer cranes which are latched to an overhead
runway system. By this method, the load, once
picked up, can be taken straight to the press shop
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Fig. 8.—Overhead Chain-conveyor-
type Airless Shotblasting Plant,
with Rotating Carriers.

without re-slinging. The type of
sling used on this system is im-
portant. The one shown in
Fig. 5 has proved very satisfac-
tory. The scheme illustrated is
electrically-operated throughout
but many hand-operated systems
and combinations of hand and
electric are in operation.

Fork-lift trucks are frequently
used in this department with
satisfactory results. Generally
these require wide gangways in
which to operate but this is not a
serious matter if  sufficient
storage area is available.

Shotblasting and Pickling

Three different types of airless

cleaning machines for castings
are shown on Figs. 6, 7 and 8.
These are replacing the blasting method and are
much more congenial and safer to operate. With the
conveyor and rotary-table type, it is necessary to
pass the castings through two or more times to
treat all faces. The overhead chain type shown on
Fig. 8 is suitable for most castings and cleans all
faces in one cycle. The carriers are rotated during
their passage between the streams of shot, so that
all faces are presented for treatment.

Conditions in the pickling shop demand the in-
stallation of some type of overhead crane and
while many shops use hand-operated tackle, the
work is slow and laborious. The simple two-motor
crane with double hooks as shown in Fig. 9 is a
fast and not-too-expensive device which is easily
operated by one man. It has been stated that the
mechanical and electrical narts on such a crane are

Fig. 9.— Underhung Crane in use in the Pickle Shop.
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subject to acid fumes and that maintenance is
unduly heavy. This can be practically overcome
by suitable enclosure and the use of acid-resisting
paint. The crane shown has been in continuous
use for many vyears and the replacements on it
have not been excessive.

Flow-production Methods

The examples given so far are principally suit-
able for jobbing and semi-mechanized plants. The
operations in these departments do not lend them-
selves easily to continuous flow production. In a
few instances flow production has been accom-
plished in the enamelling shop but many respon-
sible executives will not take the trouble to study
the problem fully. They insist on adequate
stacking areas so that, even though they have
continuous driers and furnaces, they still batch
the work between these processes. It is cer-
tainly easier to run a plant this way, as planning
schedules, where they exist, are of the simplest
character. Where continuous equipment is avail-
able, flow production of the main items being pro-
cessed should be possible. Stacking areas are essen-
tial for buffer stocks, dealing with special work,
etc., but there should be no need to use these areas
as accumulating points between processes for the
bulk of the work being handled.

The appearance of some enamelling shops would
indicate that the essential plant has been installed
well spaced out to provide ample space for racks
which are suitable for transport by stillage trucks.
Spray booths, driers, etc., have been added from
time to time to cope with increased requirements,
without any attempt having been made at re-
planning the area to keep the work on the move.
This has resulted in: —

(1) Too much partly-processed work being in
the shop at any one time; (2) individual lines taking
too long to complete; (3) the work being liable to
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Fig. 10.—Continuous Spray-type
Pickling and Washing Plant.

damage when being inserted and
removed from racks; (4) men
being required to wheel the
racks around the shop, and (5)
the goods not always being on
the spot when they are required.
When this stage has been
reached, the executives in charge
are fully engaged in production,
so the new layout, which is
always at the back of their minds,
keeps on being shelved until
they have time to get down to
it—just another of the jobs that
don’t get done.

While the above situation is
all too common, a few well-
known manufacturers have gone
a long way towards the ideal lay-
out. In nearly all these cases

Fig. 11.—Swilling Section of the
Cover-coat Drying Conveyor.

the overhead chain conveyor has
been found to be the best type
of transporting unit.

Continuous Plants

The next series of illustrations
shows examples of continuously-
operated machines, all designed
specifically for flow production.
The continuous spray pickling
and washing plant illustrated in
Fig. 10 overcomes many of the
disadvantages of the “wvat”
system illustrated in Fig. 9. This
machine eliminates all handling
between vats and can be
adapted to suit the specific
requirements of almost any
enamelling shop. The width of
the machine can be altered to
give the Capacity required while
sections can be added or omitted
to suit the number of operations
desired. It is claimed that in
addition to reduced labour
charges, a much better product
is obtained. The machine can
handle a wide variety of shapes
and sizes of articles and dis-
penses with the need for load-

Fig. 12— Unloading Station at the
Continuous Fusing Furnace.
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Fig. 13.—Spray Booths arranged
for Loading direct into Vertical-
type Drying Chamber.

ing and unloading the special
baskets or containers used in a
vat-type pickling plant.

As the articles from the above
machine are discharged singly,
they can be transferred directly
to the overhead chain conveyor
illustrated in Fig. 11. This
carries the work to the opera-
tors for application of the
ground-coat enamel and thence
through a tunnel oven for drying.

Fig. 12 shows the discharge
or unloading point of a contin-
uous furnace also of the over-
head chain type. Fig. 13 shows
the spray booths for applying
the colour coat and the ware
being loaded directly into a
vertical-type drying chamber.

Figs. 14 and 15 show the ware
being loaded on the carriers of
a continuous furnace conveyor. The design of the
carriers should be noted, as these are suitable for a
very wide variety of articles. They are easily detach-
able and other types can be hung on at short notice
to deal with jobs of a different nature.

The equipment illustrated is all of the con-
tinuously-operating type which cannot work at full
efficiency unless it is linked up, so that the work
can be passed directly from one item to another.
The versatile nature of the overhead chain conveyor
is of great assistance in this respect. The carriers
can be designed to take a wide range of articles and
different types of carriers can be used on the con-
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veyor at the same time. As the track can be curved
in two planes it can be elevated to clear gangways,
machines or other obstructions. Articles can be
taken off for processing and returned as required,
so that any article not requiring treatment can be
left on the conveyor without hindrance to the
operators. The route of the conveyor can be
arranged to serve the various machines and benches
and articles requiring additional operations can
travel round the circuit as often as required for
completion.
Possible Savings
It has been estimated that a saving of fifty million
pounds could be made by
British Industry by the develop-
ment of materials handling. A
proportion of this sum could be
saved by the vitreous-enamelling
industry and it is gratifying that
the institute of Vitreous Enamel-
lers is giving attention to this
problem.

This Paper does not attempt to
give solutions to the many hand-
ling problems which exist in
enamelling departments, as they
are different in nearly all works.
It would not be complete, how-
ever, without the inclusion of a
typical layout showing how the
various processes can be linked
up by conveyors to achieve flow
production. The layout shown in
Fig. 16 is taken from the

Fig. 14— Ware being loaded on to
the Continuous Furnace Con-
veyor.
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Fig. 15.—Ware being loaded to the
Continuous Furnace Conveyor
front the Brush-off Tables.

publication “ A Student’s Ap-
proach to the Theory and Prac-
tice of Vitreous Enamelling ”
prepared by Mr. J. H. Gray on
behalf of the Institute.
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Fig. 16.—Mechanized Plant Lay-
out for the Production of

Kitchen ~ Ware, incorporating
Mechanical Spraying, Drying
and “ U "-type Furnace.
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BRUSHING TABLES
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A contract valued at £286,000 has been received b
Metropolitan-Vickers Electrical Company, Limited,
from British Railways for the manufacture and supply
of electrical equipment for new rolling stock.  The
order covers traction motors and control equipment for
a total of 24 motor coaches, 26 trailers, and 26 driving
trailer coaches.

IGROUND €0OAT
: FOR-R15tN

U]

The Northern Regional Board for Industry has
announced that no formal electricity load-spreading
arrangements are to be made in the north-east for the
coming winter. Manufacturers with their own generat-
ing plants are being urged to keep these in operation
during the usual peak hours between 8 a.m. and noon
and between 4 p.m. and 5.30 p.m.
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Stationary Sandslinger operating with roll-over pattern draw machine.
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Pig-iron and Steel Production

Statistical Summary of June Returns

The following particulars of pig-iron and steel pro-
duced in Great Britain are from statistics issued by the
British Iron and Steel Federation. Table | sum-
marizes activity during the previous six months. Table
Il gives production of steel ingots and castings in

June, and Table III, deliveries of finished steel iii
June, 1953. Table IV gives the production of pig-
iron and ferro-alloys in June, 1953, and furnaces In
blast.  (All figures weekly averages in thousands of
tons.)

Table I.—General Summary of Pig-iron and Steel Production.
Steel (all qualities).
Imported Coke Output of Scrap
Period. Iron-ore ore receipts by pig-iron used in Output of Deliveries
output. consumed.  blast-fur-  and ferro- steel- Imports.1 ingots and of finished Stocks.*
nace owners. alloys. making. castings. steel.
1951 284 170 200 180 175 8 301 244 585
1952* . 300 190 228 202 171 29 310 252 739
1953—January 325 199 234 214 188 25 340 279 770
February 328 194 234 214 193 19 352 272 770
March* 334 197 237 210 194 23 351 201 804
April 319 189 242 213 189 20 . 349 270 808
May 319 198 243 215 190 19 351 203 902
June4 301 202 238 211 188 14 338 912
Table Il.—Weekly Average Production of Steel Ingots and Castings in June, 1953.
Open-hearth. Total. Total
District. Bessemer. Electric.  All other. ingots and
Acid. Basic. Ingots. Castings.  castings.
Derby, Leics., Notts., Northants and Essex _ 4.7 9.4 (basic) 1.9 0.2 15.3 0.9 10.2
Lancs, (excl. N.W. Coast), Denbigh, Flints, and
Cheshire I 1.5 23.7 1.7 0.0 20.3 1.2 27.5
Yorkshire (excl. N.E. Coast and Sheffield) J
Lincolnshire 35.3 0.1 35.3 0.1 35.4
North-East Coast 1.3 02.0 - 1.2 0.5 03.8 1.8 05.0
Scotland 4.4 39.3 - 1.0 0.8 44.0 2.1 40.1
Stairs., Shrops., Worcs. and Warwick - 10.8 — 1.0 0.0 10.8 1.0 18.4
S. Wales and Monmouthshire 5.2 01.5 5.7 (basic) 1.0 0.1 72.9 0.0 73.5
Sheffield (incl. small quantity in Manchester) 8.4 29.0 9.2 0.5 45.0 2.1 47.1
North-West Coast 0.0 1.4 5.3 (acid) 0.5 0.1 7.8 0.1 7.9
Total.. 21.4 274.3 20.4 18.1 3.5 327.2 10.5 337.7
May, 1953 245 283.0 21.0 17.9 3.7 339.0, 11.1 350.7
June, 1952 22.9 240.7 22.1 17.1 3.7 301.9 10.0 312.5
Table I111.—Weekly Average Deliveries of New Noh-alloy and Alloy Table IV.—Weekly Average Production of Pig-iron and Ferro-alloys
Finished Steel. during June, 1953.
I 1952. 1953.
Product. 1951. 1Qo3
May. April. May. Fur-
naces Hema- Foun- Ferro-
Non-alloy Steel: District. in tite. Basic. dry. Forge. alloys. Total.
Ingots. blooms, blast.
billets and slabs5 4.0 4.5 5.2 5.4 4.1 i
Heavy rails, sleep- Derby, Leics.,
ers, etc. 10.1 9.8 9.6 11.0 10.2 Notts., Nor-
Plates i in. thick thants and
and over 41.0 41.4 42.1 46.2 48.9 Essex 26 0.4 17.3 24.7 1.1 43.5
Other heavy prod. 39.9 39.0 40.9 44.6 44.6 Lancs. (excl.
Light rolled prod. 40.7 40.0 46.3 54.4 53.5 N.W.  Coast),
Wire rods 15.9 15.9 10.0 16.1 15.7 Denbigh, F_Ilnts,
Bright steel bars .. 0.5 6.5 0.6 7.4 7.5 and Cheshire .. » 8 14.7 1.4 16.1
Hot rolled strip 19.5 18.8 19.4 18.8 16.2 Yorkshire  (incl.
Cold rolled strip 0.0 0.1 0.6 4.9 4.6 Sheffield, excl.
Sheets, coated and 'N.E. Coast)
uncoatcd 30.4 31.6 31.8 32.3 31.9 Lincolnshire 13 30.9 30.9
Tin, terne and North-East Coast 24 4.0 43.7 — — 1.4 497
blackplate 13.8 16.0 10.5 15.5 14.9 Scotland 9 0.7 133 2.4 — — 16.4
Steel tubes and Staffs., Shrops,,
pipes 20.3 20.1 22.3 20.7 20.7 Worcs.,  and
Tubes, pipes and Warwick 9 6.9 1.5 8.4
fittings 0.5 0.4 0.5 0.4 0.4 S. Wales and
Mild wire 11.0 12.2 13.7 10.9 10.8 Monmouthshire 7 3.8 243 — — 281
Hard wire 3.5 3.0 4.2 3.8 3.0 North-W est Coast 8 17.4 — 0.1 - 17.5
Tyres, wheels and
‘axles 3.7 3.5 3.7 4.0 4.1 Total 104 26.9 151.1 28.7 1.1 2.8 210.6
Forgings (excl. dro
fogrgi?\gg) P 2.3 2.8 3.0 3.4 3.2 May, 1953 101 25,5 157.3 28.3 0.9 2.7 2147
Steel castings 3.8 4.2 4.4 4.2 4.2 June, 1952 103 26.5 139.2 29.7 1.4 2.9 199.7
Tool and magnet
steel 8 0.3 0.4 0.3 0.3
1 Weekly average of calendar month.
Total 279.5  282.7 293.8 304.3 2994 .
Alloy steel 11.4 13.7 15.5 15.3 13.3 Stocks at the end of the years and months shown.
Total deliveries from 3 Average 53 weeks ended January 3, 1953.
U.K. prod.* 290.9 296.4 309.3 319.6 312.7 .
Add: Imported 4 Five weeks all tables.
finished steel 5.8 13.8 17.2 7.6 5.3 5 OtherthaD forconversion into any form of finished steel listed above.
290.7 310.2 326.5 327.2 318.0 * Includes finished steel produced In the U.K. from imported Ingots
Deduct: Intra-indus- and serai-finished steel.
try conversion? 55.0 | 00.2 63.6 59.1 56.6 7 Material for conversion Into other products also listed in this table.
Total netdeliveries .. 241.7 i 250.0 262.9 268.1 261.4 *Included with alloy steel.
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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.

C ) MS, JE SI' M 1%r MB JEJ MS,

AN ENTIRELY NEW TYPE OF BINDER, STARTLING IN ITS PERFORMANCE . ..
* EXCEPTIONAL «KNOCK-OUT” PROPERTIES
* FUMES AND GASES GREATLY REDUCED
* GREEN AND DRY STRENGTH PROVIDED FOR
* LOW PRICE REDUCING YOUR COST PER TON
OF CORE SAND

Developed and manufactured by :

F & WT.SU FFX XFS

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

Vauxhall Motors Limited announce that Mr.
Harold Drew has been appointed assistant chief engi-
neer of General Motors Corporation with headquarters
at Detroit.

The 1954 convention and exhibition of the
American Foundrymen’s Society is to be held in the
Public Auditorium at Cleveland, Ohio, during the week
May 8 to 12.

The Institute of M etal Finishing will begin its
1953-54 session at the James Watt Memorial Institute,
Birmingham, on September 1 The new chairman is
Mr. J. M. Sprague.

A record weekly average of 13,200 cars was pro-
duced in British factories in July—almost five cars
a minute during the working period—states the Society
of Motor Manufacturers and Traders.

The Northfield Foundry, Limited, Brixham, one
of the leading ironfounders in the south-west, have
now opened a non-ferrous foundry, equipped to turn
out castings in gunmetal, brass, bronze and aluminium.

Chapman & Smith, Limited, announce that the
address of their new premises is Holders Hill Circus,
London, N.W.7. The address of their Scottish agent,
L. A. Witham & Company, has also changed, and now
is 59, Vine Street, Glasgow, W.I.

The Treasury has announced that restrictions on the
used of molybdenum is case-hardening and construc-
tional steels in member countries of the Organisation
for European Economic Co-operation have been sus-
pended by a decision of the O.E.E.C. council.

The restrictions were imposed in May, 1952, as a
result of shortages of molybdenum and nickel on world
markets. The new decision, it is stated, does not apply
to nickel, for the #)resent improvement in the su#)ply
situation is not sufficient to justify the abolition of the
restrictions.

Steel shelving, partitions, workpans, bin units and
clothes lockers are among the standard items described
and priced in a catalogue issued b¥ the Welconstruct
Company, Limited, Grenville Buildings, 12 Cherry
Street, Birmingham. 2, and available to readers on
writing to Birmingham.

Mr. R. I. Taylor, the inventor of the instrument for
measuring the height of the charge within the cupola,
informs us that he personally and not his firm is
making arrangements for its manufacture. Thus all
correspondence should be addressed to him at 4, St
Peters Road, Stowmarket, Suffolk.

It is reported in Materials and Methods that a gas-
fired spray gun is under test for the application of
molten vitreous enamel direct to metal surfaces. If
successful, it is claimed that this device could eliminate
the need for two separate operations—application and
firing—and the need for furnaces.

Five brass moulders were injured on August 25
when a fractured crucible sent a spray of molten metal
over their clothing in the workshop of Gray & Com-
pany, Anderston. The men had taken the crucible
from the furnace in the workshop when the bottom
fell out and the molten metal showered on to the floor
and splashed on to their clothing.

George Brown & Company (Marine), Limited,
Greenock, have received confirmation of an order for
a 900-ton coasting vessel from Coast Lines, Liverpool.
About three weeks ago an order for a ship of a
similar type was received from Belfast Steamshi
Company, which is associated with Coast Lines. Bot
vessels are to be fitted with Sulzer Diesel engines.
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At the inquest at Halifax last week on Bernard
John Redfearn, a 24-year-old Halifax plasterer, em-
ployed by F. Watmough & Sons, Limited, builders,
of King Cross, Halifax, death was said to have fol-
lowed an electric shock from a Iportable two-handed
drill, alleged to have had a faulty plug, which was
being used at the premises of T. G. Binner, Limited.

Fraser & Chalmers Engineering Works of The
General Electric Company, Limited, are to supply to
the order of Guest Keen Baldwins Iron & Steel Com-
pany, Limited (Consulting Engineers, McLellan &
Partners), a 5,000-kW. turbo-alternator set, complete
with condensing plant. This set is for an extension to
tChedq%(fisting power station at their East Moors Works,.

ardiff.

Birmingham’s two new branch technical col-
leges at Garrett’s Green and Brooklyn Farm, Aldridge
Road, are to be opened at the beginning of September
for the 1953-54 session. At Brooklyn Farm, courses
in engineering will be offered, and at Garrett’s Green
the courses will include mechanical engineering,
machine-shop, production and electrical engineering,
as well as sheet-metal work.

Campbell, Gifford & Morton, Limited, of 17,
Victoria Street, London, S.W.l, have been appointed
consulting engineers for the construction of a plant
for the continuous casting of steel, which is being
installed in Sheffield by a group of members of the
British Iron & Steel Research Association. The plant
is to be in the works of William Jessop & Sons,
Limited, one of the members of this group.

Mr. N. W. R. Mawle, managing director of British
Typewriters, Limited, West Bromwich, left London
Airport on August 26 on a two-month journey to
explore export markets.  Within a few days of his
return, he is to meet the President of the Board of
Trade (Mr. Peter Thorneycroft) on the eve of the
opening of the annual conference of the Incorporated
Sales Managers’ Association, at which Mr. Mawle will
become national chairman.

At the invitation of the United Steel Companies,
Limited, 35 boys from the 16 public schools arc to
spend a week In Sheffield as the guests of the com-
pany in order to take part in a short course on iron
and steel making. The aim of the course is to give an
insight into the manufacture of iron and steel and the
manipulation of steel, the manufacturing uses of high-
quality steels, some characteristic problems in re-
search, and the opportunities available for careers with
a large steel company.

“ Business as Usual ”

Following last week’s fire at Penistone which
destroyed the main pattern store at David Brown
Foundries Company, the management issued on the
following day a statement that every possible effort
was being made to reduce to an absolute minimum the
effect on production. From a preliminary investiga-
tion it would appear that 50 per cent, of the patterns
in current production have not been affected, as these
were stored in other sections of the foundry. It is
further anticipated that there will be very little inter-
ference with export contracts. A number of customers
have indicated their desire to be of the maximum
assistance and have already arranged to replace some
of the patterns destroyed. Moreover, work on replac-
ing patterns lost in the fire is already going on in the
Penistone company’s own patternshop, which escaped
damage.
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Personal

Mr. N. J. Freeman has been appointed head of
I.C.1.%s insurance department and managing director of
Imperial Chemical Insurance, Limited, in succession
to the late Mr. A. Hadden.

Mr. Fred A. Kettle, of Kidderminster, has been
appointed general manager of the Redditch Indicator
Company, Limited, on the retirement of Mr. T. P.
Austin, who has held the position for the past 22 yrs.

Mr. W. wearing, having been appointed to the
permanent staff of the Wednesbury Technical Col-
lege, has relinquished his position as foundry manager
to the Chaseside Engineering Company, Limited, of
Hertford.

Mr. Sydney S. Guy, chairman and managing direc-
tor of Guy Motors, Limited, and the Sunbeam Trolley
Bus Company, Limited, has been presented with a
certificate of membership of the American Societg of
Automotive Engineers, etc., recording that he has be
a member for over a third of a century.

J. C. Abbott & Company, Limited, coal, coke and
pig-iron merchants, of Birmingham, announce that,
following the death of Mr. A. E. Bond, Mr. R. W.
Rutledge, who has been deput chairman since 1936,
has been appointed chairman of the Board; the execu-
tive directors being Mr. C. H. Herbert, Mr. R. W.
Neale and Mr. F. K. Robertson.

Mr. Harry Windle, manager
naces, has retired after 45 years’ service with the
Sheepbridge Group, Chesterfield. To mark his retire-
ment, the management, staff, and workmen presented
him with an oak dinner wagon and a Crown Derby
tea service. The presentation was made by Mr. E.
Marvill, general manager of the Sheepbridge Com-
pany, at the blast furnace offices.

Oon August 21, Wing-Commander Aiton, chairman
and managing director of Aiton, pipe founders, Stores
Road, Derby, presented long-service awards to em-
ployees who had completed 25 yrs.” service. These
included Mr. C. M. Buckland (manager, Sunderland
works); Mr. F. A. Lightbown (erection, area manager);
Mr. E. C. Lovatt (accountant, Sunderland works); and
Mr. E. J. W. Dean (deputy chief draughtsman).

Mr. J. A. Bess, b.sc. (eng.), a.c.g.l, who has been
principal of Rosyth Dockyard Technlcal College for
the last six years, is to take up duty at Chatham in a
similar capacity. Mr. Bess went to Rosyth originally
from Chatham, and for a year before being appointed
Erincipal was senior master at the college. Mr. Bess is
eing succeeded by Mr. W. Scott, b.sc., who has been
head of a department at Portsmouth Dockyard Tech-
nical College.

Mr. J. savage, b.sc., f.inst.p., has been appointed
head of B.I.S.R.A.’s Physics Department, with effect
from October 1, 1953. As head of the general
physics section of the Physics Department since 1947,
Mr. Savage has been closely associated with the Asso-
ciation’s work on continuous casting. He has been
deputy head of the Department since 1948. Mr.
Savage was educated at Nottingham University, where
he took a 1st class honours B.Sc., London, degree in
physics and mathematics in 1936. After a period in
industry he took charge of spectrographic research at
the Royal Aircraft Establishment, Farnborough, in
1943. where he remained until he Jomed B.I.S.R.A. in
1947. Mr. M. W. Thring, whom Mr. Savage succeeds
in October, was appointed the first head of B.I.S.R.A.%
Physics Department in 1946. He leaves to become
professor of Fuel Technology at Sheffield University.

of the blast fur-
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Institute of Vitreous Enamellers

Annual Conference Programme

The 1953 annual conference of the Institute of
Vitreous Enamellers will be held in Cheltenham from
September 30 to October 3, with headquarters at the
Town Hall, and some of the social functions in the
Queen’s Hotel. A full programme of works visits and
technical sessions has been arranged and those wishing
to attend should complete a reply form and return it
not later than September 4 to the secretaries, John
Gardom and Company, Riloley, Derbyshire. The con-
ference registration fee will not be charged for ladies.
Hotel reservations should be made individually as soon
as possible. All technical meetings will be held in the
Town Hall.

Programme

Final arrangements will be shown in the Conference
Handbook which will be sent with tickets.

Wednesday, September 30.

9.0 p.m—Reception and dance by invitation of His
Worship the Mayor of Cheltenham and the Mayoress
in the Montpellier Rotunda, Cheltenham (members and
ladies, evening dress optional).

Thursday, October 1.

9.30 a.m.—Annual general meeting, Town Hall,
Cheltenham. 10.30 a.m.—Works visits. Members ma
participate in one only of the following. Coaches will
depart from the Town Hall promptly. (1) Pressed Steel
Company, Limited, Oxford; (2) Thomas De La Rue &
Company, Limited (Iuncheon and tea by courtesy of
the companies. All coaches will return to Cheltenham
for approximately 6.30 p.m.? 8.0 p.m. to midnight.—
Informal dinner in the Ballroom, Queen’s Hotel fol-
lowed by dancing (dress informal).

Fridag, October 2. )
9.30 am.—Technical sessions: “A.” “Recent De-
velopments in the Technology of Porcelain Enamelling

on Steel in the United States” by E. M. nommel;
“B,” “The Human Factor in the Enamelling Industry,”
by R. C. M. Callaghan. 12.30 p.m.—Luncheon at the

Queen’s Hotel, followed by technical session “C,”
“ Economies of Pickling and Pickle Liquor Disposal,”
by Dr. P. de Lattre; “ D,” “ Tone and Brightness Varia-
tions of Titanium-oxide Self-opacified Enamels,” by
N. S. C. Millar, and “E,” “Survey of the Vitreous-
enamelling Industry in Sweden, Finland and Denmark,”
by J. H. Gray. 7.30 pm—Receptlon by the preS|dent
and Mrs. H. Hartley and the chairman of Council and
Mrs. S. Hallsworth. at the Town Hall (members and
ladies) and (8.0 p.m. to 1.0 a.m.) annual banquet, fol-
lowed by dancing (members and ladies, evening dress
and decorations).

Saturday, October 3.

10.0 a.m. to noon.—Technical session “ F.”
from sub-committees;
cussion.

Reports
question box and general dis-

Forty Years Ago. In our issue of September 1913
that very knowledgeable old foundryman, Mr. .
Smith, has one of his really practical articles on the
mouldmg in dry-sand of vertically-cast hydraulic plpes
Mr. David McLain gives an account of how he be-
came interested in “ semi-steel ” and of the importance
of manganese additions. There is an announcement
by the Carborundum Company that the Trafford Park
Works were completed and stocks were being removed
there from London.
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6ft. flame takes
only io minutes
to kindle cupolas

PORTABLE PRESSURE BURNER

Already used by leading foundries
throughout the country, the ‘Handy-
man > will save up to £50 per annum
per medium size cupola on wood alone.

CUT YOUR
KINDLING

COSTS
BY

2 / rds

/a

Lights a cupolaon a shillingsworth of fuel.
Skin dries moulds and cores.
Dries ladles, shanks and cupola spouts.

Can also be used for spray-painting equipment
and works with air conditioner attachment.

Adjustable, but maximum working pressure ioolbs.
per sg. in.

Size 54m. x 2o0in. X 40m. shipping weight 2oo0lbs.

Displacement 6 cu. ft. per minute.

Preheats metal receivers to red heat.

BURTONWOOD ENGINEERING CO., LTD.,
AIR UNITS DIVISION d BRYN .NR WIGAN d LANCS Grams : Air Units, Bryn, Wigan
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Raw Material Markets

Iron and Steel

The shrinkage in the volume of work in hand at
the light foundries, linked with holiday stoppages at
the steelworks, has reduced the consumption of pig-iron
and led to some increase of stocks. This is probably
only a temporary phase. The expansion of pig-
iron production this year has not kept pace with the
use in the output of steel. The number of blast
furnaces now operating is only one more than a year
ago, and although some of the older units have been
replaced by others of larger capacity, the indications
are that a speedy expansion of pig-iron production will
soon be necessary. In the meantime, however, supplies
are reasonably adequate, though hematite makers
are hard pressed to satisfy the current demand.

A sharp contraction in the volume of imports of
steel semis from Western Europe is foreshadowed.
Re-rollers have ample supplies in hand, and are less
inclined to seek additional deliveries, since their order-
books are thinning out. There is still a fairly active
demand for the smaller sizes of billets, but the
larger sizes, together with slabs and sheet bars, are now
freely offered and defectives and crops attract little
attention.

Business in finished steel products is quickening, but
there is still scope for considerable expansion. The
mills have plenty of work in hand to keep them busily
enga(};ed for the next few weeks and known require-
mcnf of the engineering, shipbuilding, and motor in-
dustries assure the continuance of strong support.
Plate mills are working to the limit of their capacity
and so also are the rollers of heavy joists and sections.
The export trade is still sluggish, trade with Egdypt,
Finland, Brazil, and Argentina having suffered a
marked decline. On the other hand, relaxation of
Australian import restrictions is promised in October,
and business with South Africa is showing signs of
resilience.

Non-ferrous Metals

The non-ferrous metals last week for the most part
showed a firm front, although a serious setback in
copper was followed by a quick recovery. The turn-
over in lead and zinc was somewhat above the average,
but the volume of business done in copper was rather
disappointing. Tin was fairly active, the firmness last
Friday being due perhaps to a report that some Chinese
owned Malaya mines may have to close down if the
price of the metal does not improve. A backwardation
mseems once again to have become a feature of the
market and it is worth noting, but not with any sense
of pleasure or approval, that each of the four metals
closed last week with a premium ruling for the early
position.

Consumer demand for copper does not seem to be
over good, for, in spite of the establishment of the
free market, there is apprehension about the future and
the fluctuations of the price do not help matters. The
fact is that while all are agreed about the downward
trend of the copper price, there is diversity of opinion
about how quickly the fall will come. Again, all do
not see eye to eye about the ultimate level of the metal,
some believing that the brake will be put on at £200
—as, indeed it, was early in August—while others feel
that £180 will be the first stopping point. The fact is,
of course, that nobody knows just what is %oing to
hapEen and so guesswork attempts to take the place
of knowledge; 24 cents have been mentioned as the
likely “ low ” for copper and this would mean a sterling
equivalent of about £190. But it may well be many
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months before this level comes in sight, although we
must remember that so far the London market has
ruled below New York.

Official prices were as follow: —

Copper, Standard—Cash : August 27, £226 to £230;
August 28, £226 to £228; August 31, £225 to £228;
September 1, £228 to £230; September 2, £225 to £230.

Three Months: August 27, £211 10s. to £212;
August 28, £211 to £212; August 31, £211 10s. to
551172 September 1, £214 to £215; September 2, £216 to

Tin, Standard—Cash : August 27, £602 10s. to £605;
August 28, £607 10s. to £612 10s.; August 31, £611 to
£612; September 1, £617 10s. to £620; September 2,
£622 10s. to £625.

Three Months: August 27, £600 to £602 10s.; August
28, £602 10s. to £605; August 31, £605 to £607 10s.;
September 1, £610 to £612 10s.; September 2, £615 to
£617 10s.

Zinc—August: August 27, £72 15s. to £72 17s. 6d.;

August 28, 11l 12s. 6d. to ill 17s. 6d. September:
August 31, £72 7s. 6d. to ill 10s; September 1,
ill 10s. to ill 12s. 6d.; September 2, ill Is. 6d. to
ill 10s.

November: August 27, ill Is. 6d. to £72 12s. 6d.;
August 28, £72 to £72 5s. December: August 31,
ill Is. 6d. to ill 10s.; September 1, £72 10s. to
£72 12s. 6d.; September 2, ill 5s. toill 10s.

Lead— August: August 27, £97 15s. to £98; August
28, £96 5s. to £96 10s. September: August 31, £95 15s.
to £96; September 1, £95 15s. to £96; September 2,
£95 15s. to £96.

November: August 27, £91 10s. to £91 15s.; August
28, £90 10s. to £90 15s. December: August 31, £91 to
£91 5s.; September 1, £91 5s. to £91 10s.; September 2,
£91 15s. to £92.

Fatal Furnace .Explosion

The cause of an explosion in a five-ton furnace at
the works of Norton Aluminium Products, Limited,
Norton Canes, Cannock, was not discovered at a
Birmingham inquest held recently. A verdict of
“ Accidental death” was returned on Jeremiah
MccCarthy (aged 51), a furnaceman, of Brownhills Road,
Norton, who received such severe burns that he died
in hospital a month afterwards.

Mr. Charles Philip Rowe, maintenance engineer, saw
the pistons before they were put into the furnace and
said there was nothing inside them to cause trouble.
He could find no reason for the explosion. The pistons
were made of aluminium alloy. They were scrap rejects
which had not been used.

Leslie Jack Cutler, works director, thought that the
explosion was not a blow-back, nor due to the use of
a wet rake. He was forced to the conclusion that in
a patch of coating inside the pistons of some non-
metallic substance there must have been something
which was normally harmless, but which could cause
an explosion when heated to 650 or 700 deg. C. He
was not convinced about that theory, and had no real
evidence for it. In answer to the Coroner, he said that
tools left in the furnace would not cause an explosion.
It seemed unlikely that any pocket of gas could have
formed inside the pistons.

Correction.—We regret that in our last issue, the
portraits of Mr. Taylor and Mr. Stokowiec were
transposed and thus the biographical notes applied in-
versely. Moreover Mr. Taylor is not a member of
the Institute of Metals but a Fellow of the Institution
of Metallurgists. To both these gentlemen we offer
our apologies.
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and reclaim spent sand

For service and information write to

THE FULLERS’™ EARTH UNION LTD.

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

e sty ety
Hamedsh Wanasis HHakas,., T Sawas
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and Non-ferrous Metals

{Delivered unless otherwise staled)

September

PIG-IRON

Foundry Iron.—No. 3 lkon, Class 2 :—Middlesbrough,
£13 188.; Birmingham, £13 Ils. 3d.

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P,
£16 14s. 6d., delivered Birmingham. Staffordshire blast-
furnace low-phosphorus foundry iron (0.10 to 0.60 per cent.
P, up to 3 per cent. Si), d/d within 60 miles of Stafford,
£17 0s. 3d.

Scotch Iron.—No. 3 foundry, £16 Ils., d/d Grange-
mouth.
Cylinder and Refined Irons.—North Zone, £18 3s.;

South Zone, £18 5s. 6d.

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

Hematite.—Si up to 2J per cent., S. & P. over 0.03 to 0.05
per cent.:—N.-E. Coast and N.-W. Coast of England,

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

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

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

Ferro-sllicon (6-ton lots).—40/55 per cent.,, £63 10s.,
basis 45 per cent. Si, scale 21s. 6d, perunit; 70/84 per cent.,
£82 10s., basis 75 per cent. Si, scale 23s. per unit.

Ferro-vanadium.—50/60 per cent., 23s. 8d. to 25s. per Ib.
of V.

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

Ferro-tltanlum.—20/25 per cent., carbon-free, £204 to
£210 per ton; 38/40 per cent., £236 to £265 per ton.

Ferro-tungsten.—80/85 per cent., 21s. 4d. per lb. of W.

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

Ferro-chrome (6-ton lots).— 4/6 per cent. C, £85 4s., basis
60 per cent. Cr, scale 28s. 3d. perunit: 6/8 per cent. C, £80
17b., basis 60 per cent. Cr, scale 26s. 9d. per unit; max. 2
per cent.C, 2s.2d. per Ib. Cr; max. 1 per cent. C, 2s. 2Jd. per
Ib. Cr; max. 0.15 per cent. C, 2s. 3Jd. per Ib. Cr; max.
0.10 per cent. C, 2s. 3Jd. 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., 6s. 5d. to 7s. 6d.
per Ib.

Metallic Manganese.—93/95 per cent., carbon-free,
£262 to £276 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.

SEMI-FINISHED STEEL

Re-rolling Billets, Blooms, and Slabs.—B asic : Soft, n.t.,
£25 12s,6d.; tested, 0.08 to 0.25 per cent. C (100-ton lots),

£26 2s. 6d.; hard (0.42 to 0.60 per cent. C), £28; silico-
manganese, £33 16s.  free-cutting, £28 16s. 6d. Siemens
M akttn 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.—
Basio soft up to 0.25 per cent. C, £29 16s.; basic, hard,

2, 1953

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

acid, up to

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 16s. 6d.; heavy joists, sections, and bars
(angle basis), N.-E. Coast, £28 9s. 6d.

Small Bars, Sheets, etc.—Rounds and squares, under 3 in.,
untested, £32 4s. 6d.; flats, 5 in. wide and under,
£32 4s. 6d.; hoop and strip, £32 19s. 6d.; black sheets,
17/20 g., £41 6s.; galvanized corrugated sheets, 24 g.,
£49 19s. 6d.

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

Tinplates.—57s. 9d. per basis box.

NON-FERROUS METALS

Copper.— Cash, £225 to £230; three months, £216 to £217 ;
settlement, £237.

Tin.—Cash,
to £617 10s. ;

£622 10s. to £625 ;
settlement, £625.

three months. £615

Zinc.—September, £72 7s. 6d. to £72 10s.; December,
£72 5s. to £72 10.

Refined Pig-lead.—September,
ember, £91 15s. to £92.

£95 15s. to £96 ; Dec-

Zinc Sheets, etc.—Sheets, 15 g. and thicker, all English
destinations, £101; rolled zino (boiler plates), all
English destinations, £98 15s.; zinc oxide (Red Seal), d/d
buyers’ premises, £90.

Other Metals.—Aluminium, ingots, £150; magnesium,
ingots, 2s. 10Jd. per Ib.; antimony, English, 99 per cent.,
£225; quioksilver, ex warehouse, £69 to £70 10s.
(nom.); nickel, £483.

Brass.—Solid-drawn tubes, 214d. per Ib.; rods, drawn,
31Jd.; sheets to 10 w.g., 244s. 3d. per owt.; wire, 29£d.j
rolled metal, 231s. per owt.

Copper Tubes, etc.—Solid-drawn tubes, 26fd. per 1Ib.)
wire, 258s. 9d. per cwt. basis; 20 s.w.g., 287s. 9d. per owt.

Gunmetal.—Ingots to BS. 1400—LG2—1 (85/6/6/5),
£157 to £170 ; BS. 1400—LG3—1 (86/7/5/2), £170 to £190 ;
BS. 1400—G 1—1 (88/10/2), £252 to £285; Admiralty GM
(88/10/2), virgin quality, £252 to £300 per ton, delivered.

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

L.P.B1,

Phosphor Bronze.—Strip, 342s. 3d. per owt.; sheets to
10 w.g., 364s. percwt.; wire, 43Jd. per Ib.; rods, 37Jd.;
tubes, 35fd.; chill oast bars: solids 37d., cored 38d.
(C. cliffobd & Son, Limited.)

Nickel Silver, etc.—Rolled metal, 3in. to 9in. wide x
.056, 3s. OJd per Ib.; round wire, 10g., in coils (10 per
cent.), 3s. 5Jd.; special quality turning rod, 10 per cent.
Jin. dia., in straight lengths, 3s. 4|d. AIl prices are net
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Board Changes

D. Napier & Son, Limitea— a subsidiary of the Eng-
lish Electric Company, Limited—announce the appoint-
ment of Mr. R. M. Hiliary as commercial manager.

Enfield Rolling Mills, Limited—Mr. J. Grimston,
M.P., has been appointed managing director following
the death of Mr. C. E. Frederick Plutte. Mr. A. Lane,
Mr. F. Cockayne, and Mr. B. Powell, secretary, have
been appointed directors.

Litteshall Company, Limited—Mr. H. Watson
Smith, c.b.e., has succeeded the late Earl Granville,
K.G., as chairman of the Lilleshall Company, Limited,
and the Lilleshall Iron & Steel Company, Limited.
The present Earl Granville has been appointed deputy
chairman.

M idland Motor Cylinder Company, Limited— M r.
Edward Player, managing director of Birmid Industries,
Limited, the parent company, has joined their Board.
M r. Harold H. Hopkins and M r. Robert S. W ater-
house have also been appointed directors of the com-
pany. Mr. Hopkins has been sales manager of the
company for 28 yrs. and Mr. Waterhouse chief buyer
for 32 yrs.

The Brush Electrical Engineering Company,
Limited, announce that Mr. G. c. R. Eley has been
appomted a director and deputy chairman of the com-
pany. He is a director of the Bank of England and is
chairman of British Drug Houses, Limited. Major
Noel E. Webster has also joined the board. He is
president-elect of the Institution of Mining Engineers
and holds directorships of a number of industrial
concerns.

J LowPhosphorus

Refined &Cylinder

Hematite
M alleable

Derbyshire
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Obituary

Mr. Charles Y. McArthur, late of A”ey & Mac-
Lellan, Limited, engineers and ironfounders, etc., of
Glasgow, died on August 20.

The DEATH is announced Of Mr. Arthur Peake-Jones,
advertising manager of the British Tyre and Rubber
Company, Limited, and its sub5|d|ady companies—(the
B.T.R. Group). He was 68 years ol

Mr. Hugh W. W ii1son, manager of the Zenith Works,
Thornliebank, near Glasgow, of Henry Wiggin & Com-
pany, L|m|ted died on August 19. Educated in Glas-
gow, his early interests were in engineering. He had
experience with Wm. Beardmorc & Company, Limited,
and also with G. & J. Weir, Limited, Glasgow. He was
on the staff of the nickel and alloy side of the latter
company when it was transferred to Henry Wiggin &
Company, Limited, in 1922.

Recent Wills

of Moseley, Birmingham, founder and
director of Hill-Ouston Company,
Phoenix Works, Bradford Street, Bir-

Ouston, R. L.,
managing
Limited,

mingham £42,462

Milnes, Mark Radcliffe, of 2, Prospect Road,
Stubley Estate, Heckmondwike, chairman and
managing direct® of Heywood and Porteus,

hydraulic engineers and ironfounders,

near Leeds

of Girvan House,
Morecambe and Heysham,
director of Hawkhead, Bray & Son, Limited,
coppersmiths and sheet metal workers, of Siddal,
Halifax, a director of Yorkshire Die-Casting Com-
pany, Limited, Elland, and formerly owner of
Sowerby Bridge Laundry

Limited,
Gomersal,

Speddino, Il.,

£6,115

Pembroke Avenue,
formerly managing

£17,522

A Northamptonshire
Swedish Charcoal

Ferro Silicon (12+#%)
Alloys & Briquettes
N.F.Metals e-Alloys
Limestone
Ganister
Moulding Sand
Refractories

WILLIAM JACKSs-CLT?

* *Winchester House, Old Broad Street

VITABLZiies)
Liverpool ._ 2,
13, Rumford Street

Birmingham._

39 CorEoratl%w Séreet

centra

London ,E.C.2.

Glasgow, C.2.

93, I_(I:g tr%l:%9t65.e6t'
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CLASSIFIED ADVERTISEMENTS

PREPAID RATES :

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

2s. extra (including postage of replies).

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.

tea normally be accommodated in the following Thursday's issuo.

SITUATIONS WANTED
m\7ITREOUS ENAMEL FOREMAN seeks

v position. Home or abroad. Experi-
enced cast iron, sheet metal, hollow-ware
enamelling. Good organiser. Strict dis-
ciplinarian.—Box 3732, Foundry Tradk
J OURNAL.

OUNDRY FOREMAN (age 49) requires

position  with small Ferrous and
Non-ferrous Foundry. Accustomed to full
control. Available at once. A.M —

Box 3729, Foundry Trade Journal.

OUNDRY MANAGER requires change.

Conversant with all aspects of modern
production methods and techniques also
rate fixing, estimating, pattern shop and
plant engineering.—BoOX 3697, Foundry
Trade Journal.

ATTERNMAKER, age 39, first class
experience; present position, Chief
Patternmaker with textile firm
Returning U.K. first week in October, 1953,

requires responsible = position, pref.

Representative position. — Box 3679,

Foundry Trade Journal.
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 13-59 inclusive
unless he or she, or the employment, is
excepted from the provisions of the
Notification of Vacancies Order 1952.

FOUNDRY  TECHNICIAN required
for modern Non-ferrous Foundry in
West Riding of Yorkshire—Apply, stating
age, experience, etc., to Box 3727, Foundry
Trade Journal.

WJELL - ESTABLISHED Ironfoundry,
T T producing high grade Castings for
the General Engineering a/nd Electrical
Trade, requires REPRESENTATIVE to
cover the London and Home Counties.—
Apply Box 3730, Foundry Trade Journal.

OREMAN wanted for small but
expanding firm of lIron and Non-
Ferrous Founders. Extensive experience

of floor and machine moulding essential,
and some knowledge of centrifugal casting

SITUATIONS VACANT—contd.

oundry foreman, age 30/35,
experienced in ferrous and non-
ferrous machine moulding, hand moulding
and sandrammer practice, required for
Middlesbrough Foundry. — Box 3706,

Foundry Trade Journal.
OREMAN

F PATTERN MAKER
required by

old established South
Wales Foundry. Must be fully experienced
in all classes” of Jobbing Pattern Work,
including Pattern Plate Work. Pension
scheme in operation. Full details of
experience to Box 3718, Foundry Trade
Journal.

for

~"OUNDRY MANAGER required
I Rain-

partly mechanised Foundry.
water and Engineering Castings up
6 tons. Approximately 500 employees.
Applicants must have excellent production
an administrative ability, with good
technical background. State age and full

in Indigetails of experience and salary expected.

ouse goes with the

agpointment—Write
2587, Wm. Porteous &

0., Glasgow.

SUBSTANTIAL Engineering Com-

pany in the North of. England re-
quires a first-class and fully qualified
CHIEF TECHNICAL OFFICER, whose
duties will be to control metallurgical
activities and to supervise the develop-
ment of processes chiefly connected with

If received by first post Tuesday advertisements

SITUATIONS VACANT—contd.

"pi/rETALLURGIST wanted for Tyne-
ITIL side Jobbing Ironfoundry making
High Duty Castings to specifications.
Please state experience, salary required,
and when available.—Box 3731, Foundry

Trade Journal.

IE DESIGN DRAUGHTSMAN re-
quired. Fully experienced on
gravity and pressure die design—Write
giving full details of experience and salary,
0 Marshall Castings, Ltd., Mount Street,
Nechells, Birmingham, 7.

TEEL FOUNDRY
uired for a well-known Midland

Steel Foundry. Must have served appren-
ticeship. Please state age, experience and
salary required.—Box 3721, Foundry Trade

Journal.

FOREMAN re-

orkshire steel foundry

requires experienced man for sand
control ‘and experimental sand mixtures.
Full details of experience, age, etc., to

Box 3717,

Foundry Trade Journal.

echnical and sales repre-
sentatives for Scotland. Wales and
Manchester districts for
Furnaces, especially Foundry

Drying
Equipment and all

kinds of Heat Treat-

the heavy industries.—Apnlicants are re- ment and Reheating Furnaces. Excellent

uested to send full particulars in con- posjtion for keen engineer. Salary plus

fidence t0 Managing Director—Box 3728, Commission offered—Box 3726, Foundry

Foundry Trade Journal. Trade Journat

Tech_nical representative re- LKINGTON & CO. LTD. Goscote
quired by Vitreous Enamel and Works, Walsall, require SHIFT
Ceramic Colouring Oxide Manufacturers:

Knowledge of Enamelling Trade essential.
Position Superannuated. Applicants should
state in confidence: age, their complete
experience and salary required to Messrs

M ain E namel M anufacturing Co., Ltd.,
Gothic Works, Angel Road. Edmonton,
London, N.18.

SALES MANAGER

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

Applicants should be between 35 and

preferred.  Excellent prospects for right
man. Age 2535 years of age. State 55 years of age, have an all-round
experience, salary " required and when knowledge of the trade and be able
available.—Box 3710, = Foundry Trade to obtain substantial orders. A first-
Journal. class man isrequired.

OUNG TECHNICIAN (preferably Salary ac_cording to qualifications

Fage(é 23/%8) reqt;]irgd Iby a Iarlge( Stgel and experience.

oundry for technical “control” (and pos- f
sibly, later on) development work. The Our own staff are aware of this

initial duties would consist of the running
of a radiographic department and
experience of industrial radiography would
be a great asset. Replies stating educa-
tional details, experience to date and
salary desired should be sent to Box 3708,

Foundry Trade Journal

advertisement, and all replies will be
treated in the strictest confidence.—
Box No. 3720, Foundry Trade
Journal.

Refining Department and in ‘their Blast
Furnace or Cupola. Applicants should be
fully experienced in the production of fire-
refined-coFJJer and to mechanised plant.
They should be able to maintain discipline
and take full control if required.—Applica-
tions in writing, stating age and experi-

ence, t0 Personnel Manager.

oundry production manager
F wanted by Company operating both
loor and Mechanised Foundries in London
area. Successful applicant must be a first
class foundry technician with progressive
ideas and the technical knowledge and
experience to back them up. Diploma of
National Foundry College or Degree in
Metallurgy an advantage but not essential.
A salary of not less than £1,000 per annum
(more for special qualifications) plus bonus
on results and generous conditions of ser-
vice will be given to successful applicant.
First application to include (in confidence):
(a) Experience, positions held, salary
received, and description of duties carried
out. (b) Special knowledge, e.g. (i)
Mechanical Plants, (ii) Machine Tool
Work, (iii) Rainwater and Soil, etc., etc.
(c) Education, course of study or appren-
ticeship. (d) Degrees and Diplomas held,
e) Membership of Professional bodies, etc.
/) Age. (a) Salary expected. (State exist-
ing). (h) When available for interview and
commencement if successful.—Box 3707,

Foundry Trade Journal

Industrial

SUPERVISORS for employment in their
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SITUATIONS VACANT—contd.

LD ESTABLISHED Midlands Ferrous

Jobbing Foundry requires Repre-
sentative on Commission basis for London
and South Areas.—Box 3724, Foundry
Trade Journal.

FOUNDRY TRADE JOURNAL
PROPERTY FOR SALE

MALL, BLACK

FOUNDRY; Grey Iron; well laid
out; fully equibped; floor and stump
moulding.” Low figure for quick sale.—Box
3713, Foundry Trade Journal

COUNTRY

RAUGHTSMAN required with General
Engineering Experience, Estimating AGENCY
and  Weight Calculating an advantage.

Wages according to age

and experience.
Staff Pension Scheme.

pplicants send full

particulars to The Managing Director,
Glanmor Foundry Co. Ltd.. Llanelly,
Carms.

ssistant technical secre-

A

ELL-ESTABLISHED London com-
pany, witli West End offico and
sales staff, sole Representatives for
known provincial ferrous foundry, will
consider similar aﬁpointment for Dio Cast-
ing Foundry with machine shop having
London and Home Counties connections.—
Box 3667, Foundry Trade Journal.

tary : To assist in the provision of

secretarial services to the Association’s
committees and panels and with the pro- WANTED
dAuctipn of b itsId l;nteré\al gublic%tions.

icants shou e educated to degree
stgrﬁ)dard, and experience in the field ANTED, 4,000 Ib. Pneulec-Herman
indicated will clearly be an advantage. _Jarr_ Rollover Pattern  Draw
Applications, which™ in the first instance Machine.

will be treated as confidential, should be
addressed to: The Director, Britisii Steel
Castings Research Association, Broom-
%ove Lodge, Broomgrove Road, Sheffield,
A COMPANY located near Niagara

Falls requires a GRAVITY DIE
DESIGNER for Non-ferrous Castings, with
a minimum of five years’ experience of
actual design work " in this field. A
practical shop or toolroom background is
essential with foundry experience desirable.
Successful candidates will be interviewed
in London during August or September.
Reply, stating experience, age, and avail-
ability.—Box 3725, Foundry Trade
Journal

pplications invited  from
A foundry engineers, approximate age
0 to 35 years, prepared to accept a super-
visory position on the staff of a compan
operating on the Continent, with head-
quarters in Paris. It is essential that the
applica/nts have a good general education
to engineering degree standards, with basic
training in foundry practice, and with
some metallurgical training. Direct gre
iron foundry experience is essential. Full
details of education and industrial
experience should be addressed to Box

0, Foundry Trade Journal

are

State age, condition and price
to K. &
Ltd.,

Steelfounders &

required
Letchworth, Herts.

Engineers,

1 rt MOULDING BOXES, 30 in. by
X vJ] 36in. by 6 in. by 3in., required for
machine moulding. Must be in excellent
condition, — Box 3714, Foundry Trade
Journal.

ANTED—Foundry Rumbling Barrel,
approximately 6 ft. 0 in. to 7 ft. 0in.
long, 3 ft. 6 in. to 4 ft. 6 in. diameter.—
Felling Foundry, Ltd., Abbotsford Road,
Fclling-on-Tyne.” Tclphone 82404.

MACHINERY FOR SALE—confd.

Ono B.M.l Sand Mill, by Foundry Equip-
ment. Surplus to requirements. "As new.

One Crocodile Jaw Typo Cropper, to
take up to g in, plate, by Brookes. In
full working™ order.

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

One Core Making Machine—Rocket,
C?Fggen.
Welfhreo Alldays
Fans,

Cabinets,

by

& Onions No. 24 Duplex
7 in. outlet.

SYKES &JHARRISON, LTD.,
£Port Penrhyn Foundry, Bangor, N.'W ales.

ALBION WORKS

AIR COMPRESSORS.

C.F.M., YEE-ROPE DRIVEN,
TWO STAGE, DOUBLE
WATER COOLED, by
& WADE. Cyls. 121 h.p,
in. stroke, speed 400

BELT-DRIVEN, THREE
WATER COOLED, by
Cyls. 10 in. dia. by

12 in. stroke; 120 h.p. Slip-Ring Motor

and Starter, 400-440/3/50. EH.251.

300 .F.M.,, MOTOR-DRIVEN,
CYLINDER, WATER COOLED.
10 in. dia. by 12 in. stroke; 70 h.p.
Motor and Starter, 400-440/3/50.

200 C.F.M., TWIIN CYl__lng_ER,bWATFTR
etired gentlem an desires to COOLED. Cyls. 81 in. dia. by 10 in.
purchase "Moulds, Patterns Garden  Stioke: 35 h.p, 8.R. Motor and Starter,
Ornaments and Illustrations of Bronze%400'440350- B.W.D.23.

Medieval Knifjhts in Armour, Cavaliers in 130 C.F.M., TWIN CYLINDER WATER
1 and 3 life size. Ex Film Studio Models ~COOLED. Cyls, 71 in. dia. by 8 in.

in Wood, Metal, etc., of early Elizabethan
and Cromwellian Period. — Apply to
S.M. &R., Hooper Street, Cambridge.

MACHINERY FOR SALE

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

SMELTING AND REFINING CAPACITY

Firm

in the Midlands with comprehensive Furnace

installation including large capacity most modern
oilfired rotary furnaces would be interested in

the following :

(a) co-operation with individual who has some good

and preferably new ideas of making good use of
the facilities available.

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

Offers which will be treated as strictly confidential
(our own staff have been informed) to Box 3715 F.TJ.

stroke; 35 h.p. S.R. Motor and Starter,
400-440/3/50. BW.22a.

150 C.F.M., TWIN CYLINDER, WATER
COOLED. Type E.P.660; 6 in. by 61 in.
stroke; 25 h.p. S.R. Motor and Starter,
400-440/3/50.

PORTABLE.

105, 125 and 160 c.f.m.,, PORTABLE.
DIESEL ENGINE - DRIVEN. TWO
STAGE, AIR COOLED AIR COM-
PRESSORS, by C.P.T.

All the above suitable for 100 Ib. p.s.i.
pressure except where alternative

pressure stated.

THOS W. WARD LTD.

ALBION WORKS SHEFFIELD

Phone 26311 ‘Grams : "Forward."

Remember Wards might have it !

DELIVERY EX STOCK

New shot blast cabinets
complete with Dust
Extractors, etc., size 5ft. X 3ft.
Also new 8ft. cube room Plants

Low prices.

Please send for our NEW
Illustrated catalogue on request

ELECTROGENERATORS
LTD.
14 AUSTRALIA RD., SLOUGH

Teleohone : SLOUCH 22877
BUY PROM US AND SAVE MONEY
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MACHINERY FOR SALE—contd.

FT. n IN. DIAMETER CUPOLA, as
O new, sketch and price on
application. Available promptly.-——Box 3719,

Foundry Trade Journal.

FOR SALE.

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

NEWMAN INDUSTRIES, LTD.,
Y ate, Bristol.

’Phone: Chipping Sodbury 3311.

FOR SALE.

ANCASHIRE BOILER FLUES, suitr
I -i able for Cupolas; can be inspected
at our works; cheap.

MARKLAND SCOWCROFT, LTD.,
Cox Green Works, Bromley Cross, near
Bolton.

Eagley 600/1/2

Tel. No.

HOISTS.

~TON “ Morris ” Electric Hoist.
1 400/3/50. Including Travelling

Carriage. *As new.

2-ton “ Vaughan ” Electric Hoist Block,
with Power Travelling Carriage. 400/3/50.
Reconditioned.

1-ton Electric Hoist, includin Hand
Geared Travelling Carriage. 400/3/50.
5ton New. Crab. 2-motor, double girder
X Arranged = for floor control by
abacas Englneerm Co. 400/3/50.

6-ton “ Coles ” Electric Hoist. New.
Fitted with Hand Geared Travelling
Carriage.  400/3/50.

5-cwt. “ Wharton ” Electric
Block, including Travelling Carriage.

CRANES.

New 5-ton Electric Overhead Travelling
Crane. 3-motor type. Floor controlled.
Up io 40 ft. span.” 400/3/50

6-ton Electric Overhead Travelllng Crane.
30 ft. span. Electric Hoist. 400/3/50.
Hand Geared Travel and Traverse motion.

2-ton Electric Overhead Travelling Crane.
Up to 40 ft. span. Electric Hoist, 400/3/50.
Cross Traverse and Hand Geared Travel
motion.

Hoist

All the above are either new or com-
pletely reconditioned.
FRANK SALT & CO., LTD.,

Station Road, Blackheath, Birmingham.
BLA. 1635.

pulverite

GOAL DUST

lowest in ash

The STANDARD PULVERISED FUEL Co. Ltd.
Head Offhe:

166 VICTORIA STREET,

LONDON, S.W.l. Tel.:

WESTMINSTER,
YICtoria 3121/2/3
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MACHINERY FOR SALE—contd.

e the disposal and pur-
chase OF ALL TYPES OF AN MILLS 4 ft. and 5 ft. dia. under-
FOUNDRY PLANT AND MACHINERY] driven, stationary pans, self-dis-
S. C. BILSBY, AM.I.C.E., AM.I.E.E., char'gmg new, for delivery from stock —
Brealey (Machinery), Ltd.,

Hainge Road, Tividale, Tipton, Staffs.

TIPton 2448.

600

AIR COMPRESSORS.

FULLERTON, HOD-
GART & BARCLAY, vert.,
watercooled, w.p.

Wi ith separate
and motorised water
circulating Pump. Fitted with Flywheel
and shaft ext, carrying “Y” pulley
supported by outer bearing.

665-c.f.m.,, SULLIVAN, type 1V.I5, vert.,

gh pressure right angle Watercooled,
125 |b. Direct

w.p., speed 188
coupled 170-h.p. Auto, Synch Motor, by
single

Crompton, 415/p3/50, with control gear.
type F.C.9.

X.uuu
double actmg 2-stage,
100 speed 290 r.p.m.
vert Intercooler

600-c.f.m., TILGIIMAN, vert,
cyl smbgle stage, watercooled
peed 365 r.p.m., w.p. 60 |
600-c.f.m., INGERSOLL RAND
10XB, horiz., 2-stage, 110 Ib. w.p., speed
185 r.p.m., with  Intercooler between the
2-cyls., Automatic Unloader. Driven by
127-h.p. S.R. Induction Motor, by L.S.E.,
415/3/50, with Control Gear.
600-c.f.m., BROOM & WADE,
encl., smgle stage, watercooled 4cy|
speed 310 r.p.m., w.p. b. “VvV” belt
driven from 6-c.vl, Heavy Oil Engine, K
W aukesha, radiator fan cooled, wit
inbuilt Petrol Engme starting unit.
600-c.f.m., BROO & WADE, vert,
single stage, watercooled, 3-cyl., speed 310
r.p.m., w.p. 100 Ib. Driven from 125 h.p.
S.R. Induction Motor, Crompton,
380-415/3/50, with Starter.

GEORGE COHEN

SONS & CO., LTD.
WOOD LANE, LONDON, W.I2
Tel: Shepherds Bush 2070
and STANNINGLEY nr. LEEDS
Tel :

model

vert.,

by

Pudsey 2241

Coleman Core Blowing Machine,
seen little wuse, condition as new,

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

drive, £155.

Portable electric  sieve, A.C.
motorised,

Ditto, suspended ty[pe £30.
Fordath Senior San Drier, £85.
Also August Sa/nd Drier, £30.
Core Oven coke-fired “August ”
drawer type, £86.

Osborn  Jolt Roll-over moulding
machine. £225.

New Broomwade Compressors.

New Keith Blackman Fans.

Morgan Tilting Furnaces.

Two  new ton aluminium
capacity Lip AXxis Tilting Furnaces
by British Furnaces, complete with

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

ELECTROGENERATORS LTD.,
Australia Road, Slough.

Telephone : Slough 22877.

%sterton nr. Doncaster. Tel.: Misterton

AND MIXERS and DISINTEG-

RATORS for Foundry and Quarry;

\c/\?pacmes from 10 cwts. to 10 tons per hr.—
&

Brealey (Machinery), Ltd.
%‘sterton nr. Doncaster. Tel.: Misterton

FOR SALE.

0. 16 ATRITOR CRUSHER by Alfred
Herbert, complete with Feed Hopper,
overhauled and with a quantity of spares.
Also a No. 12 Atritor by Alfred Herbert,
for which we have available about 6 tons
of spares. Both these machines are offered
at extremely low prices for quick
clearance.

SAVILLE-CALVERT (MACHINERY)
LIMITED.

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

CAPACITY AVAILABLE

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

PACITY available for castings
weighing from 1 Ib. to 15 tons, in-
cluding 8uasi—Bessermised ingot moulds
up to 10,000 tons per annum.—Thjc Cross
Foundry & Engineering Co., Ltd., Gor-
seinon, near Swansea.

ECHANIBED FOUNDRY.—Malleable

and Grey lron Castings offers 20 tons

per week free capacity at early date. Pre-
ference for boxes up to 28 in. by 16 in. by
5in. by 5 in. 8nap Flasks np to 14 in.
by 14 in. by 3 in. by 3 in. Hand moulding
capacity also available. Cast Iron Pipes
flanged and  specials. Patternmakin
facilities if required.—E. 3. wallace, 39,
Constitution Street, Dundee.

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

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

GENERAL MACHINING

All at our

KINGSTON WORKS

Good Deliveries
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CAPACITY AVAILABLE—contd. MISCELLANEOUS MISCELLAN EO US—confd.
i ILLIMANITE re-claimed)—24i tons
N0 nl—fe ”‘I’.“ s found ")\’I — First- - 27yREWOOD for Cupolas. Sleepers and available, £6 (per ton.)—Box 3722,
class quality castings in uminium, Sleeper Wood in  wagon loads.— Foundry Trade Journal.

Bronzo, Guumetals, etc., at competltlve Tilley's (W olverton), Ltd., Wolverton,
gces, |nc|udlgg pattergs S|f rdeqm'rQedd— Bucks

zston Lee & CO., Ltd., windon Roa !

tratton St. Margaret Wilts. PATTERNMAKING

APACITY available for

Pressure Dies in Brass,

Zinc; also Patterns for Shell Moulds.—
Nevstane Fitments, Ltd., Shcephouse
Iljarm, St. Annes Road, London olney,
erts.

Gravity and Gum;
Aluminium, sand Co., Ltd.,

OW is the

Wind
from shell
Livesey

APACITY available for Light Castings
weighing from 1 lb. to 5 cwts., in- 77489
cluding Castings for Vitreous Enamellrng
W estern Lioiit Castings Foundries,
Ltd., Fairwood Foundry, Gowerton, near
Swansea, manufacturers of malleable iron
castings.

vice.—W oodstock
The Little
FREmantle 6646-7.

Prom pt delivery.
Ammanford.

OUNDRY capacity available. For up
F to 5 cwts.,, machine moulded; for up
to 2 tons, floor moulded.

—Lewis’ Foundry Co., Ltd.,

efractory materials.—Mould-
R ing Sand, Ganister,
competitive prices quoted.—H ensall
Silver Street,

time to
Supplier of Sand. %/
Blown Sea Sand for

Any quantity, Road or Rail.
(Ainsdale),
Arnsdale Southport Telephone:

RAPHITE / PLUMBAGO:
available for every industry;
Foundry Plumbago;
welcomed and will
(London),
Boltons,

ATTERNS for all branches of Engin-
eering for Hand and Machine Mould-
tllqg .—Furmston and Lawlor, Ltd., Letch-

worth.

Limestone, Core

Halifax.

change your ATTERN EQUIPMENT of all types
Southport and sizes. Accurate workmanship.
castings, fr Quotations by return.—Haywood Bros.
vrctoria Works,  Littlchorough, Lancs!
Limited,
Southport

ATTERN

Plates,

Assemblies,
Vents and
requests enquiries.
tion.—Booth Bros.
Street, Leicester.

Equipments, Machined
Castings, Components,
Jigs, Fixtures, Corcbox Air
Dowels. Developin firm
Keen personal atten-
Engineering Baggrave

Qualities
;. special
your enquiries arc
receive personal ser-
Limited, 33,
London, S.W.10.

CROCKETT & CO.

710R SALE, owing to closing down of
a business, varied selection of Engineers’ Pattern Makers
Foundry and Stores Equipment. Moulding
STINGS.—We can save your porous Boxes (Steel and Cast lron), Crucible 43-44, Hoxton Square,
castings, ferrous or non-ferrous, by Furnaces, Pattern Plates. Swilling Tanks Old Street, London, N.I
an approved Impregnation Process; sampl@teel Racks, Work Eéoers etcy—AI\(ppl?/ ' IR
castings treated.—Recupero, Ltd., 66, South H. Forbes Murphy, C.A. 8 Yor ac . i
Harrogv Viaduct, Harropw, Middx. 'Phone: Edinburgh, 1. (CEN 4011). Telephone: Shoreditch 6022

Byron 1178

MOULDING BOARDS

From reclaimed well-seasoned timber. All
planed and battened. Corners rounded.
Ready for immediate use In lin. nominal
timber.

One set of two boards 21" x 18" @ 9/2 per set
One set of two boards 18" x 16" @ 7/- per set

Boards made to any specification.

PAGE PACKING LIMITED

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

Prices ex works

Telephone :

HAND OR PLATE
PATTERNS IN
WOOD & METAL

ACCURATE
MODELS FOR
DUPLICATING OR
KELLER MACHINE
PROCESSES

RULE AND MOFFAT

PATTERNMAKERS

Telephone :

KING Bros.

(Stourbridge), Ltd., STOURBRIDGE, England
Telegrams: “ KING BROS. STOURBRIDGE."
STOURBRIDGE CLAY.

The Highest Awards for Gas Betoets and other goods (In
Fire Clay) have been awarded to Kino Brothers for their
goods made from their renowned Stourbridge Fiee Clay

Manufacturers of CUPOLA BRICKS, Best QUALITY.
Leasees of DELPR and TINTERN ABBEY BLACK and
WRITE CLAY. BRICKS FOR REGENERATIVE SET-
TINGS. BLAST FURNACE LININGS. COWPBR and
other ROT AIR STOVE BRICKS.

Coke Oven Bricks a speciality

ESTIMATES
PROMPTLY
ATTENDED.

KEEN PRICES AND
GOOD
WORKMANSHIP
GUARANTEED

150 CUMBERLAND STREET, GLASGOW, C.5

SOUTH 3740 CASTINGS

SUPPLIED IN
IRON, STEEL
AND ALUMINIUM
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PATTERNMAKING PATTERNMAKERS
ALL TYPES OF WOOD LARGE CAPACITY AVAILABLE (Engineering) CO. LTD.

& METAL PATTERNS IN ALL BRANCHE8 OF THE TRADE Shrewsbury Road, London, N.W.I0
COOKE, BAILEY LTD. MARSDEN HIND &SON LTD. HIGH-CLASS PATTERNS
MORLEY8T,, HANLEY, 8TOKE-ON-TRENT GUIDE BRIDGE WORKS, NON-FERROUS

Telenhone: Stoke.on-Trent 2627 JOHN ST.,ASHTON-U-LYNE. CASTINGS

P ’ EST. 1929 TEL. : ASH 2426 Phone: ELGAR 6031/2

VD PATTERN MAKERS MHA

PLATE OR LOOSE PATTERNS, MODELS, ETC.

Good accurate work at competitive prices and prompt delivery.

Under personal supervision.

J. H. MAY

117, CENTRAL STREET, LONDON, E.C.I
CLErkenwell 5085 & 3509

Branch Works CROWN WHARF, DACE ROAD, OLD FORD, E3 AMHerst34!l

TELEPHONE: BERMONDSEY 1337/8

Jin v o > i M a | P a t t e r n

CO (LONDON) LIMITED

FOR SPECIALIZED PLANNED EQUIPMENT

W O O D * SHELL MOULDING * C” PROCESS

* PRESSURE CAST MATCH PLATES

AND * ALL METAL EQUIPMENT. CORE DRIERS, ETC.
* METALIZED EQUIPMENT
* KELLER MODELS

M E T A L * INVESTMENT FOUNDRY MODELS AND DIES
* LARGE TYPE PATTERNS
OVER FIFTY HIGHLY SKILLED CRAFTSMEN AND MODERN

PA I I E R N S PLANT, ENSURING UNVARYING QUALITY AND ACCURACY.

269 ROTHERHITHE N EW ROAD,
LONDON, S.E.16
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TOOL ROOM PATTERN THE
EQUIPMENT LARGEST

FOR WOOD

SHELL PATTERNS
MOULDS IN THE

INDUSTRY

W e 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 deslgn-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

If you use Pattern Equipment ..
... we can be of service to you

SUN STREET WEST e« EDGBASTON * BIRMINGHAM =« 15
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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

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 2254/5 TELEGRAMS: ENGIMARCO, EASPHONE
MIDLAND OFFICE: 3BOND STREET, HOCKLEY, BIRMINGHAM. 19 TELEPHONE: CENTRAL 2917

North East coast and Yorkshire representative: Mr. E. B. CROFTON, Grove House, Chester-le-Street, Co. Durham

For efficient and economical handling, it pays to consult MARCO

at lastt

An industrial X-ray unit of superlative quality, backed by the repu-
tation and experience of Marconi engineers. W ith outstanding

features found in no other industrial X-ray unit, it offers:—

9 Unsurpassed radiographic efficiency, leading to much
reduced exposures with consequent saving in labour
and in the life of the X-ray tube.

« Interlocking safety devices to protect the set and tube
against breakdown and to give maximum protection
to the operator.

« A voltage range of from 30 to 230 hV suitablefor
the radiography of plastics, light alloys, bronzes,
ferrous and other metals in ail normal practical
thicknesses.

« Easeofoperation, with a really efficient control system.

¢ Completeflexibility of tubehead movement, permitting
any beam direction.

« Complete electrical safety despite the high voltage

STAND 4 ROW S attained.
Ground Floor National Hall Choice of tubestand—gantry or single column.

MARCONI INSTRUMENTS

M ARCONI INSTRUMENTS LIMITED ¢« ST. ALBANS HERTFORDSHIRE
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ROTARY FURNACES

S & A

STEIN & ATKINSON LTD.

Parnell House, 25 Wilton Road, Westminster, London, S.W.I

Surface Combustion Corporation..!....... ...,,. Toledo, U.S.A.
Stein and Roubaix.....*! Paris, Liege and Genoa
Vickers Incorporated Detroit, U.S.A.

ASSOCIATED (
COMPANIES )
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Newcon Foundry Type Heavy Duty
Gravity Roller Conveyor
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Most binders cost up to 6d. per ib.
Totanin’s average for regular users
is only 3d to 3~d.— whatever the
quantity!

Which would you choose ?
That’'s pretty obvious—in fact it’s
downright common sense! Not
only do you save monhey—you

get better results too! ©HIGH GREEN AND DRY STRENGTHS
©HIGH PERMEABILITY
H GOOD KNOCK-OUT

these facts. Remember you're C EXCELLENT PATTERN DRAW
it GOOD CASTING FINISH

i VERSATILITY-CORE : MOULD SANDS
WASH-CORE GUMS

© FREEDOM FROM FUMES
© ECONOMY IN DRYING
O©EXTREMELY LOW PRICE

No one can afford to overlook

competing against other foundries

already benefiting from “Totanin.”

Write now for detailed booklet to

LAMBETH & CO. (LIVERPOOL) LTD. GREENOCK ST., (OFF PAISLEY ST.,) LIVERPOOL. Phone CENtral S272/3
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HEAVY, MEDIUM AND LIGHT SAND CASTINGS:
IN ALUMINIUM BRONZES - MANGANESE
BRONZES - MCKEI BRONZES - PHOSPHOR
BRONZES - GUN METALS - ALUMINIUM, ETC.
PATTERN MAKING AND MACHINING

chill cast So lid and cored bars

J.T. PR 1C E & DPmu» iimfoumSJ L T D
NEWCASTLE-UNDER-LYME ¢ STAFFORDSHIRE

SAVINGB m sa
PER YEAR.

CAN WE SAVE
THIS FOR YOU ?

9 ROOMS. BARRELS
0 CABINETS
# ROTARY TABLES
Embodying SO years
of experience

Telephone:
K,AFFORD PARK 120/
Telegrams: ~ line5>

‘GEORGSC’ MANCHESTER

OPERATION Buy British Machines

ST.GEORGE'S ENGINEERS LTD., ORDSALL LANE. MANCHESTERS
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E. AUSTIN & SONS (London) LTD

HACKNEY WICK, LONDON, E.9 TEL: AMHERST 2211
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FOUNDRY FACINGS FOUNDRY FURNISHINGS

SHALAGO
BONDED
BLACKING

MIX ONLY WITH CLEAR WATER
FOR
DRY SAND MOULDS
AND COREWASH

VW CUMMIN® &O L'P

GLASGOW FALKIRK CHESTERFIELD
DEEPFIELDS near BILSTON

& MIDDLESBROUGH
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Catalac

flame-set spray

for better mouldings
and better castings

So simple to use

Try it! : :
y Saves time — less fettling

—dries moulds without stoving
Improves quality — gives cleaner
castings by reducing sand-wash
and metal penetration.
Stops striking-back and drying out
of green sand moulds.
Increases production by reducing scrap.

Apply by low pressure spray and ignite.
Patent Application No. 12404/53

CATALIN LIMITED, WALTHAM ABBEY, ESSEX . TEL.: WALTHAM CROSS 3344

Manufacturers of Core-bonding and Pattern-making resins for the Foundry
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THE SYMBOL OF SERVICE AND QUALITY

VITREOUS ENAMELS

VITREOUS ENAMELLING
REFRACTORY COATINGS
ON METAL

SWAINS ROAD * TOOTING JUNCTION -

«JelcphoHC « ¢ Telegrv
MTdan 1634 (5 lines) B3 . LONDON

Tlh POHTUAY FOR GAS OR FUEL
PORTABLE CORE OVENS

fa r e ffic ie n c vy

C. PORTWAY & SON, LTD., HALSTEAD, ESSEX

*+ LOW WEIGHT

Filter Pads Simply and Quickly Replaced. A most

hygienic and efficient method of protecting WORKERS

from Dust, Grit, Paint Spray and all Non-Toxic fumes and

irritants at such little cost. Also a complete range of
“SA-F

Send for IR " GOGGLES and HEAD SHIELDS

Further details

Sole Agents for Scotland:—
CHAPMAN & SMITH LTD L.A.WITHAM &Co. 51Vine St.. Glasgow, W . |
15 HIGHBURY PLACE, LONDON, N.5 Tel : WEST 2477

Tel: CANonbury 4720
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P 1IG IR O N

The range of Staveley pig irons offers material
for all general foundry purposes. The Staveley
Technical service is offered free to any

requiring advice on foundry problems.

THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD
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SHELL

MOULDS

mmm

The phenolic resins

developed by Bakelite
Limited for the shell mould

process are based on 40 years’
leadership in the production of
synthetic resins. This unretouched
photograph of a typical shell mould
and casting shows the high surface

|  The mixture ofB akelite Resinand sand
is poured into the Dump Bucket.

2 The heated pattern is sprayed with a
suitable parting agent and the resin/sand
mixture dumped on it.

3 The partially cured resin/sand mixture
formed on the pattern before stoving.

4 The half-mould is oven-cured for a speci-
fied time.

5 The fully cured half-mould is stripped
from the pattern ready for assembly and
pouring.

By courtesy ofJohn Harper
Foundry Ltd., Willenhall, Staffs

finish and-freedom from blemish
that characterise moulds based on
Bakelite Resins. For information
on the use of Bakelite Resins in
the shell mould process please
telephone any of our sales offices
or write for illustrated booklet.
Our Development and Research
Laboratories are equipped to give
practical assistance in the use of
the shell mould process.

Sales Offices: LONDON, Sloane 0898; BIRMINGHAM, Midland 5911/4;
MANCHESTER, Blackfriars 5174/7; GLASGOW, City 6825
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HOT BLAST

CUFQDEL LIMITED - 8fr SOU
and at ABFORD HOJSF N

Photograph by courtesy of Dartmouth Auio Castings Limited

FOR

VW

JOURNAL

CUPOLAS

- Birmingham 31
AD, LONDON. S.W. I

a7

TIB4
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Cotes Heath, Stafford

can offer

unlimited
guantities

f Jiy Road or Rall
Samples,fineosd (Rnalys/sonrecyuesf
TELEPHONE : STANDON 2J2
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ANDREWS &

MECHANICAL
LEEDS

THE « A P EL?”

ELECTRIC HOIST BLOCK
2 MOTOR POWER
TRAVEL TYPE

Capacities from 5 cwt. to 5 tons
Also
Rigid Fixed Type Pushtravel Type
g Geared Travel Type
'k Extended Jib With Single Rope Lift

As illustrated from £ 1 « 6

SHEFFIELD

Makers of Hand and Electric Travelling Cranes,
Overhead Runways,

Manual and Electric Units made by MORRIS, KING,

FELCO, CLAYTON and other well-known manufacturers

LONDON OFFICE
Teleptione:

JOURNAL 49

PLATT

HANDLING

(Engineers) LTD

SPECIALISTS
LONDON

Conveyors, Ladles, Hand Shanks

AVAILABLE AT MAKERS
LIST PRICE

: DACRE HOUSE, VICTORIA STREET, LONDON, S.W.I
W hitehall 7970

All executives are cordially invited to view our showrooms in Sheffield where exhibits ofa Mechanical Handling nature are on view

Sales Service & Works:

Thwaite Gate, Leeds 10. Telephone : Leeds 70811 (3 lines).

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)

Showrooms, Sales <t Service:
Wicker Arches, Spital Hill, Sheffield.

Telephone : Sheffield 20900

machining TI

Other advantages
over sand-casting
include:

Less wastage from
porosity.

Longer tool Life.

Better bearing
properties.

Draw your supplies from
leading stockists or direct
from the address below

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

SMELTING COMPANY LTD.

Tandem Works. Merton Abbey, S.\W.19. Tel: MITcham 2031 (4 lines)

STAND No. 9 ROW N, Engineering & Marine Exhibition, Olympia, Sept. 3-17
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designed for \
the job I

SHELLMOULDING

The Inherent ability of the Shellmoulding Process
to produce castings of high dimensional accuracy
and exceptional surface finish is receiving wider
and wider recognition, but these attributes can
be destroyed by the use of unsuitable materials.

The degree of casting finish that can be achieved
and the dimensional accuracy that can be main-
tained are dependent almost entirely on the use o'
a highly refractory Sand of the correct grain size.

REDHILL SANDS have been extensively used in .
the development of Shellmoulding and have with- ko - Whatever your specific
stood the most exacting tests where other Sands
have failed. Freedom from impurities ensures the
refractoriness needed to enable a thin wall of handling, there is a Ransomes
sand—often as little as ¢(in.—to withstand the Electric Truck to do the
impact of the molten metal: correct grain size
Trucks, Crane and Tipping Trucks

need in lifting and

job. Runabout Trucks,

— in fact a complete range of

Full details of the application Industrial Trucks for lifting,
of Redhill Sands to the Shell- ) )

moulding Process arc given in transporting and stacking,

a leaflet which, together with .

samples, wilt gladly be sent on Special .attachments

request. are available for

unusual problems. <i?ansom eS
BRITISH INDUSTRIAL SAND LTD

HOLMETHORPE - REDHILL . SURREY

REDHILL 1122
RANSOMES SIMS & JEFFERIES LTD., ORWELL WORKS, IPSWICH
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A NEw HIGH-GRADE

ital Tan BENIONITE

Recent tests have given Gelling index of 16-7 and show the high
swelling capacity of B.P.A. Bentonite. Bonding tests carried out
using 5 per cent, additions of B.P.A. Bentonite to Chelford Sand

show that dry strengths obtained with it are excellent. Green
strengths level out well at higher moisture contents consistent
with the high swelling capacity of B.P.A. Bentonite.

Note ... A low percentage of B.P.A. Bentonite is sufficient to
obtain excellentsynthetic sand for green and dry moulding, moulding
of cores and economic reclaiming of used sand. Owing to its high
collodial power, B.P.A. Bentonite offers you the highest guarantee

for your castings.

PLEASE WRITE FOR FULL DETAILS TO:

ALBA CHEMICALS COMPANY LTD.

QUEEN’'S HOUSE

KINGSWAY . LONDON, W.C.2

theFoundry Cleaner

for a

cleaner Foundry

it Strong construction
wia Accurate manufacture

Every component of high
grade material

-fa Compact, durable
machine

ofa Carries outarduous clean-

ing duties hour after hour

«fa Adaptable forall cleaning
jobs

Sturtevant No. 6X Portable
Industrial Cleaner with fil-
ter receiver and bagging
attachment. Used exten-
sively in modern foundries
for dust disposal from blast-
ing enclosures, filtering or
settling devices ; from
operators’ clothing and
protective gear, and for
general cleaning.

Particulars from publication
FY. 5006

STURTEVANT ENGINEERING CO. LTD.

Southern House, Cannon Street, London, E.CA. Tel.: MANsion House 0533

51

Sole
U.K. Agents
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LIFTS

SKIP HOISTS
ELECTRIC LIFTS
ELECTRIC HOISTS

A new Pickering Lift in your foundry
willincrease output and minimise labour.
Hundreds of foundries, steelworks and
engineering firms have modernised their
handling of loads up to 40 tons with
Pickerings Lifts and Hoists.

COMPRESSORS & EXHAUSTERS

FOR AIR OR GASES

These Vertical double-acting crosshead type compressors are
built as single and two-stage machines for pressures up to 40 and
120 Ibs. per sq. in. They are built in a range of sizes for
capacities up to 10,000 and 5,000 cu. ft. per minute repcctivcly.

For particulars of these machines and for other types write to : Ref. V

REAVELL & CO., LTD,
RANELAGH WORKS, IPSWICH

Telegrams: “‘Reavell Ipswich.” ’Phone: 2124 Ipswich

VITREOUS ENAMELLING

WILL IMPROVE THE APPEARANCE
AND DURABILITY OF YOUR CASTINGS
SALES

A sk for particulars |

THE RUSTLESS IRON Co., Ltd.,

Trleo Works . . . Keighley

FOUNDRY AND FACTORY

PAINTING and
LIMEWASHING

SERVICE
Immediate Capacity—Countrywide Service

GroVo

PAINTING AND DECORATING CO. LTD.

Ruby Triangle. ANnN Regd. Office: SackvHle St.,
London, S.E. 15 , c Salford 3. Lancs.
New Cross 318"/ LEEDS BLA 6098/9
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“SANOID?”

FIRST AID

For over 50 years we have studied and
supplied the specialised First Aid require-
ments of Industry. We believe our efforts
have been of advantage to those we are
privileged to serve, as on many occasions we
have been able to meet the particular needs
of various industries and conditions.

May we help you ? Our wide experience
is at your service, and we should be pleased to
send you our current catalogue and price
list.

A PRODUCT OF

CuXs$oH # * * * & |
OLDBURY BIRMINGHAM

FIRST AID SPECIALISTS
ESTABLISHED 1878

FOUNDRY TRADE
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DEPENDABILITY

1S
ESSENTIAL.

CHAPLETS are the SMALL

thingi in the FOUNDRY
but the BEST are NEEDED.

WARING BROS.

QUALITY IS DEPENDABLE
TEST THEM

WYl/e-DOCK WORKS, BARNSLEY

ACOPPER

HJILEAD

* BRASS

* fitGif SPEED
STEEL

*B.C. MOTORS

* WHITE METAL
SWARF

A MERCURY

A OBSOLETE
MACHINERY

CHARLESHENOE « N

21 Armour Street. Glasgow,E.l. « PhonemBridgeton2481



FOUNDRY

What are the
facts about
CUPOLA FLUXING
with

FOSECO

BRIX BLOCKS?

allows of use of larger
proportion of scrap

hotter and more fluid iron
right from the first tap

cleaner metal free from
non-metallic impurities

definite reduction in sulphur
pick-up

>~

easier cleaning and increase
in life of cupola lining

more easily machined metal

Please send me/us full information on
BRIX BLOCKS and details of free trial offer

NAME: e
ADDRESS: ......ooiiirieieiiee e
Post to
FOUNDRY SERVICES LTD,
LONG ACRE ¢ NECHELLS - BIRMINGHAM =« 7

Telephone tIAST 1911 (10 Lines) TelegromL' KUPRIT,BIRMINGHAM 7

L.G.B.

TRADE JOURNAL SEPTEMBER 3, 1953

CLlMAX T ested
CHAINS

FOR YOUR ,

MECHANISED PLANT

EWART TYPE
GRAY PIN
STEEL BUSHED

CHAINS Eto

OVERHEAD
CONVEYOR
CHAINS and
TROLLEYS

ELEVATOR BUCKETS - SPROCKET WHEELS
INTERCHANGEABLE
WITH THOSE OF
OTHER MAKES
WHICH YOU MAY BE
USING

Actual Manufacturers
JOHN KING & CO (LEEDS) LTD-
Climax Malleable Works, Leeds, Il

‘Phone’ Leeds 75414 (3 Lines) Grams Malleable Leeds

WOODFLOUR

W e supply woodflour, both hard and soft-
wood, to the Iron & Steel Foundry trades.

Woodflour mixed with coal dust has the
following advantages

9 Suppresses buckling and scabbing
even with sand of uniform grain size

~ Low explodibility of mould gases.

€ Decreases sand expansion.

Q Has no effect on permeability.

~ Reduces tearing of casting in ‘locked’

parts of mould.

9 Slight saving in cost.

We will supply YOU with woodflour to
your OWN specification packed In 112 pound

returnable jute sacks or 56 pound non-returnable
paper bags.

THE ROTHERVALE MANUFACTURING CO. LTD.
WOODHOUSE MILL, NR. SHEFFIELD

MILLS AT SHEFFIELD AND NORTHALLERTON
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fYCLONE SYSTEMS
FOUNDRIES

for

Ventilation
Dust Removal

Fume Extraction
Cooling

These Cyclone Plants improve conditions and increase output.

If you are at the
planning stage for new plant or improving existing works, please ask for our advice
and benefit of 70 years’ experience.

MATTHEWS & YATES LTD.

SWINTON (Manchester) and LONDON

Telephone: Swinton 2273 (4 lines)

London Chancery 7823 (3 lines)
also ac Glasgow, Leeds, Birmingham, Cardiff.

“TVEWSTAD”

R ECIRCULATION

S YSTEM
P roduction D oubled

FUEL CONSUMPTION HALVED

*

by attaching
N.R.S. HEATING UNIT to

each of
FOUR CORE DRYING

STOVES
Units supplied complete ready for attaching to stove.

Sole Suppliers:

MODERN FURNACES & STOVES LTD.
BOOTH STREET---mcrmermenman HANDSWORTH----nmermmemmemmen BIRMINGHAM, 21

Telegrams: MOFUSTOLIM, B’ham 21.
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e « WATSONS o o

(METALLURGISTS)

Ferro Alloy Powders9

All meshes, for Inoculations, Coatings, Spraying
and Dustings. AH Foundry Metals and Supplies
for Steel or Iron. Refractories and Reagents.

All grades of Ferro Alloys

PULVOMETALMWORKS, MULL LAXE, DROXFIELD
XEAR SHEFFIELD

Telephones: 3136-3137 Dronfield Telegrams: Cargo, Dronfield

MOULDING BOXES

SPECIALLY DESIGNED CHANNEL SECTION

Welders everywhere

prefer SIFBRONZE
1 oty 1N

becapnge. i akes
bettt!{zl:v\\{\gldgéI 5/ V y

ACCURATELY DRILLED AND REAMERED
ALL BOXES INTERCHANGEABLE
SIZES & SHAPES TO REQUIREMENTS

BILSTON STOVE* STEEL TRUCK*

., Write for full details ond free co py of 'SIfs TIPS’
BILSTON PHONE BILSTON 41921 STAFFS. SUFFOLK 1IRON FOUNDRY  (1920) L1D.

SIFBRONZE WORKS « STOWMARKET -SUFFOLK63
Telephone; Stowmarket 183

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) ahd
High Wycombe.
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FOR
CASTINGS

(Ferrous and Non-Ferrous)

From a few Ilbs. to 20 tons

for all iIndustries

Made
with the experience and skill gained by
generations of craftsmen

at the famous

DOWLAIS WORKS

Telephone: Dowlals 70

GUEST KEEN BALDWINS IRON &STEEL C° LD

HEAD OFFICE

East Moors, Cardiff
Telephone : Cardiff 30551
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7

HEELABRATOR OVERHEAD CONVEYOR PLANTS

GIVING CONTINUOUS CLEANING

FOR HIGH SPEED PRODUCTION

' Photograph reprottoeed hy king permlssuﬁ Q]k&mmlom-tTDs BRQOMeQW‘E DRO& PORSINM , BAREASTOIW

ALLDAYS & ONIONS LD PRICE'S FIREBRICKS

BIRMINGHAM 11 *|S usec' ~ t~Ne %ading Iron anc” Steelworks
————————————— and Foundries at Home and Abroad
Manufacturers of Manufactured by
IRON FOUNDRY EQUIPMENT J T price & CO. LTD., STOURBRIDGE



