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The importance
of “ Balance” ..

True balance is a vital factor in many

products ofengineering, of which this giant propeller

isan example. Balance, too, plays an equally important part in

the tools ofindustry, as typified inthe CP Simplate Chipping Hammer handled by

this skilled operator. CP produce a whole range of pneumatic hammers and other tools, each one
of balanced design and proved performance. When it is a matter of the right tool for the job ...

CALL IM|(&NSQLIDATED

CONSOLIDATED PNEUMATIC TOOL CO. LTD +« LONDON & FRASERBURGH
Reg. Office: 232 Dawes Road, London, SiW.6 * Offices at Glasgow - Newcastle * Manchester * Birmingham ¢ Leeds ¢ 8r»dgend
' Belfast - Dublin *Johannesburg * Bombay « Melbourne «Paris « Rotterdam « Brussels « Milan - and principal cities throughoutthe World
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WRITE FOR FULL INFORMATION OF
Photograph by courfcsy of

tHefjpermoHn] muye " s

OF FOUNDRY SPECIALITIES

CORE OILS & BINDERS FOR EVERY TYPE OF CASTING

The cores shown above are used in the casting of

12 ton planing machine beds. A good green bond

and dry strength are required for this type of core and

it is essential that no distortion takes place. This
modern foundry employs similar cores for all types

of castings, from 5 to 20 tons and these are made entirely
with SPERMOLIN Core Oils and Binders. The cores
break down easily when castings reach the fettling

shop, thereby saving time and labour costs.

SAND MIXING MACHINES

The SPERMOLIN Major thoroughly mixes batches of
sand and oil in 4 minutes. Supplied with direct drive by
5 H.P. motor or belt drive and provides automatic
discharge. Machine stops when safety grid

is open.

ROTARY CORE MACHINES

This SPERMOLIN Rotary Core Maker is
simple, efficient and economical in operation
and offers a wider scope than any similar
machine.

WRITE TO SPERMOLIN LIMITED, HALIFAX, ENGLAND

Telephone: Halifax 4I»7 Telegrams: Spermolln, Halifax
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Designed to meet the demands of high-
quality castings, which are : strength, machine-
ability, and resistance to wear.

All these can be secured by using Stanton-
Dale Refined Pig Iron in your cupolas.

The above illustration shows a group of
castings made from this iron by a well-known
economiser maker.

PROMPT DELIVERY

THE'" STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM
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—lower costings in the office

Fordath ‘New Type’ Mixers,
one for everybody, seven sizes to
cope with batch capacities from
20 Ibs. to 1 ton. To mix foundry
silica sands with core bonding
compounds without crushing. Stiff
compounds as low as 1% can be
completely dispersed through the
sand, coating each grain with a
film of binder. Mixing blades ro-
tate in ahorizontal plane, convey-
ing the sand from the centre of
the pan, rubbing it thoroughly
against rubbing plates and tum-
bling it back to the centre. Two

to three minutes is enough and
the batch is discharged in a well
aerated homogeneous mix. Gears
and bearings totally enclosed.

The Fordath Multiplunger Core
Machine is going to town, to the
country, to export markets,
wherever there are foundries.
The thrust of the core sand
through the multiple die is pro-
vided by plunger action instead
of a rotating worm. Quality and
consistency ofthe core sand mix-
ture are not critical factors. Di-
mensionally accurate
extrusions are satisfact-
ory with sands of poor
quality and even facing
sand or plain red
moulding sand can be
extruded. W ith all
sands, the core mix is
at its best when Glyso
is the bonding agent.

The FORDATH MULTI-
PLUNGER CORE MACHINE
admirably exemplifies the
success of equipment de-
signed by foundrymen for
foundrymen.

(ABOVE LEFT) FORDATH ‘NEW
TYPE’MIXING MACHINES use the
well known Fortintlt principle of
rubbing andfolding without crush-
ing in each of the seven models in
the range.

(ABOVE RIGHT) FORDATH CUT-OFF
machines have many vyears of
satisfactory service built into them.

The FORDATH MULTIPLE ROTARY
core machine has an enviable
reputation for accurate extrusions
infoundries everywhere.

The Fordath Multiple Rotary
Core Machine extrudes cores
from ¢inch to 6inches. Multiple
extrusion of up to ten (smallest
diameter) cores simultaneously
and accurately. All dies have ven-
ting device. Senior model (power
driven) and Junior (power or
hand operated bench model).

Fordath Core Cut-off Machine
cuts cores up to 3inches diameter
accurately to lengths required.
Motor and roller bearings totally
enclosed.

Full details obtainable from
THE FORDATH ENGINEERING CO. LTD.
HAMBLET WORKS, WEST BROMWICH

STAFFS.
phone :WestBromwich 0540,0540, 1692
grams: Metallical, West Bromwich
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FOUNDRY FACINGS FOUNDRY FURNISHINGS

SHALAGO
BONDED
BLACKING

MIX ONLY WITH CLEAR WATER

FOR
DRY SAND MOULDS

AND COREWASH

W=* GUMMING &C9 LT°

GLASGOW FALKIRK CHESTERFIELD

DEEPFIELDS near BILSTON

& MIDDLESBROUGH
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The new HALF TONNER
Jarr Rollover machine

The Half Tonner was originally developed to meet
steel foundry requirements. It has therefore both
guts and adaptability. It is a true descendant of
famous forbears and capable of standing up to heavy
duty high production work. The cost may be a little
more initially but is far less in the end. Please ask for

illustrated folder.

Built in England by

PNEULEC LIMITED, SMETHWICK, Nr. BIRMINGHAM
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Time-Saving and Economical

also for patterns of a different type by alternatively
applying the two moulding practices :

For lower patterns apply the squeezing practice
For higher patterns apply the turnover practice

Flaskless Moulding Machine
Type KLW

WE MANUFACTURE :

Cupolas, forehearths, charging installations, pig iron breakers,
moulding sand preparing machines, moulding sand and foundry refuse
reclaiming plants, conveying units and roller paths, continuous mould
casting conveyors, vibratory knock-out grates, moulding machines
(flaskless), jolt, squeeze and turnover moulding machines, core sand
mixing and preparing installations, core moulding machines, core
blowing machines, tumbling barrels, centrifugal sand blast machines
(air-less), sand blast apparatus, cleaning chambers, hydraulic fettling
installations, git cutters, compressors and accessories, dust removal
plants, and so on.

Please write for leaflets, quotations and technical advice, free of charge.

Representative:

Ernes Fairbairn, Ltd., 9 Drapers
Gardens, Throgmorton Avenue,
London, E.C.2.
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FOUNDRY PLANT & EQUIPMENT

VIBRATORY
SCREEN

The Screen can be supplied in various sizes
to give an output from 1-20 tons of Sand
per hour.

ADAPTABLE BEARINGS & ENGINEERS LTD.

Telephone-TRAFALGAR5960 18 ADAM STREET, LONDON, W.C.2.
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fora il
OUNDR/ES

RADIUS 15ft.

‘eSENIOR” NO. |
RADIUS 10ft. “JUNIOR™

7ft. RADIUS r \

"MAJOR”
4ft. 6in. RADIUS

ALL OF THESE MACHINES ARE FITTED WITH THE
ADJUSTABLE MULTI-BLADED IMPELLOR HEAD.

BRITISH PATENT NOS. 570641, 657197, 663318
& OTHER PATENTS AT HOME & ABROAD.

PLEASE SEND FOR DETAILS OF THESE MACHINES.

FOUNDRY EQUIPMENT LTD.
LEIGHTON BUZZARD m BEDFORDSHIRE <« ENGLAND



FEBRUARY S, 1953 FOUNDRY TRADE JOURNAL 13

Button :
Production ca Curing-

hie Investing
kb * M..ced la*

-stishW ade.
We have already announced our appointment as manufacturers

and distributors of F.E. (Sutter) Machines for'.— British Isles,
British Commonwealth and Empire (including Canada), the whole
of Western Europe and the whole of South America.

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

roundry Efficiency

LFJ&EHTON BUZZARD. - m-EAH? LAN-0
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with

BAKELITE RESINS

TRADE MARK

The phenolic resins developed by Bakclite Limited for the
shell mould process are based on 40 years’ leadership in the
production of synthetic resins and are available in quantity.
This unretouched photograph of typical shell moulds shows
the high surface .finish and freedom from blemish that
characterise moulds based on Bakelite Resins. For technical
advice on the shell mould process in general, and the use of
Bakelite Resins in particular, please telephone any of our
sales offices or write for illustrated booklet.

Our Development and Research Laboratories at Tyseley will
give full assistance and advice on any aspect of the shell
mould process. Illustrated below are some of the stages in the
production of castings by this process.

FORMITE

/B\

vooy
7EGD. TRADE MARKS

The powdereds a ke lite Resinismixed
with sand.

2 The heated pattern is sprayed with a
statable parting agent.

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

4 The heat-hardened half-mould being
stripped from the pattern.

5 Molten metal being run into the shell.

BAKELITE LIMITED -« 12-18 GROSVENOR GARDENS « LONDON ¢ SWi « Telephone: SLOane 0898
187 BROAD STREET *BIRMINGHAM 15 «TEL: Midland 5911/4 mROYAL EXCHANGE sMANCHESTER 2 «TE L: Blackfriars 5174/7
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The West Coast Hematite Pig Irons produced at Workington from ores
especially free from sulphur and phosphorus are highly esteemed for the
manufacture of iron castings of exceptional physical properties. THE UNITED

The photograph shows the casting machine in which these irons are cast
into suitably sized slabs or pigs, free from the sand and dirt associated

i i . COMPANIES LT
with ordinary pig iron.

WORKINGTON IRON AND STEEL COMPANY

WOB.KINGTON Telephone : Workington 206 Telegrams : Mosbay CUIMBERLAND
branch oj The United Steel Companies Limited

Wo3
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Maliningbam Mills,
Bradford.
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Colt Ventilation

IS vital to Industry .

FREE MANUAL
with full specifications
of the wide range of
Colt Ventilatorsisavail-
able on request. Write
for Manual G.i/307

All over Britain, the Colt Organization is solving the vital problem
of ventilation for industrial undertakings large and small. Years of
experience ensure that Colt ventilation is installed simply, quickly,

economically—without structural alterations or interrupting production.

colt

INDUSTRIAL AND DOMESTIC
chosen by over 4,000 firms throughout the country.

COLT VENTILATION LTD. <« SURBITON « SURREY =+« ELMbridge 6511-S

Also at Birmingham, Bradford, Bristol, Cowbridge (Glam.), Dublin,
Edinburgh, Liverpool, Manchester, Newcastle-on-Tyne, Sheffield and Warwick

SEE COLT ABOUT VENTILATION —
WHATEVER YOU DO
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The Modern Foundry uses

CATACORE for core-bonding

SYNTHETIC RESIN

Specially formulated for core-bonding, CATACORE
not only gives greater dimensional stability and core
strength but requires less baking time with reduced

gassing and finning thus making possible:

Increased production
Lower costs

Improved Quality

CATAFORM In pattern

SYNTHETIC CASTING RESIN

PATTERNS, COR E-BOXES,JIGS,
TOOLS, ETC. are easily and
cheaply cast using simple plaster
moulds and are extremely tough
for long usage.

CATAFORM haij;

HIGH IMPACT STRENGTH
NEGLIGIBLE SHRINKAGE
RESISTANCE TO ABRASION
PERFECT REPRODUCTION

Please ask for full technical details :

Catalin Ltd. wait HAMABBEY =« ESSEX =« TEL

making

"WALTHAM CROSS 3344
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This special corrugated section
of the “Taibard ” Moulding Box
affords strength, lightness and
rigidity with

MAXIMUM SAND RETENTION

Taibard Moulding Boxes are precision manu-
factured from rolled steel of special analysis
and are available in a full range of sizes from
8in. by 6in. to 48in. by 30in.

These boxes are standardised for interchange-
ability of moulding-box equipment but special

boxes can be made for individual requirements.

LIARD Moulding Boxes

e Cast malleable lugs and fittings
« Accurately ground box faces

® Precision ground pins adjustable for
length

. Full range of loose pin and multi part
boxes

e Accurate pin centres and guaranteed
interchangeability

® Renewable steel bushes, round or
elongated

« Straight lifting handles optional

* Special brassfounders boxes

« Range of bars, clamps, etc., as required
® Specially finished and packed for export

E. TALLIS & SONS LIMITED
TALBARD WORKS, CHARLES HENRY STREET, BIRMINGHAM I

(Phone : MIDUnd 4387 and Victoria 2072)
London Office: 47, WHITEHALL, S.W.I Phone: WHITEHALL 7740



FEBRUARY 5, 1953

crane problem

FOUNDRY TRADE

Look for the significant details in a king
Crane, the less obvious ‘pluses’that add up to
smoother, safer working, better load control,
easy maintenance, long trouble-free life. Your
is different; king’s answer
will be different, butall king Cranes offer you
basic advantages like those illustrated here

Note the compact- robust design of this
20 ton standard crab. Each design is
individual but a certain degree of

standardization enables
costs to be kept at
the lowest level.

cu

Machining rope drum on
heavy duty lathe. Good
design3good materials,good
workmanship put stamina
into every king Crane.

Welding lattice girders.
Internal members are first
tack-welded as shown in
foreground and afterwards
finished in revolving jigs.

JOURNAL

3XTJti SS Writefor Crane Booklet KC49 to: geo. w. king Itd ., c6

tel; hjtchin 960. And at Stevenage

D
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SCOTLAND

EIRE & N. IRELAND
: ALBERT SMITH & CO,

R. K. BRADDON
. $0 St, Enoch Sq., Glasgow, C,i 55 Sydney Parade Avenue,
Phone—CENTRAL 590?

Merrlon. DUBLIN 64259
w f o ilsiis s
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How an industrial organisationfound

a clear answer

to theproblem offalling output

When a certain nationally-known industrial organisation found

production falling behind schedule, the responsible executives

soon pin-pointed the cause. Fumes, smoke and excessive heat
in one building were having a detrimental effect on the workers
employed there. absenteeism and

Fatigue, loss of production

were resulting from inefficient ventilation. The need was for a
system of ventilation which would ensure the rapid clearance of

fumes, steam, dust and over-heated air.

Hills Patent Roof Ventilating Shutters were installed without

delay. Providing what was virtually a movable roof to the
building, the shutters incorporated steel louvres which in
themselves formed extraction vanes and created an effective

extraction draught. At the touch of a button, they could be

opened up to an angle of 65 degrees in 60 seconds, completely

clearing the air and admitting natural daylight (with a consequent

saving in artificial lighting). The installation of the shutters

was simplicity itself, entailing neither structural alterations nor

any interference with production. The effect on the workers

was immediate. Improved working conditions soon led to

improved output.

Maybe you have a ventilation problem to which Hills Ventilating
Shutters could offer an equally successful solution. For really expert advice
on installing efficient ventilation in a new or existing building, write to our

Technical Advisory Department. Literature gladly sent on request.

HILLS

Hills (W. Bromwich) Ltd. Albion Rd., W. Bromwich, Staffs. Tel.: W.Bromwich 1025 (7 lines) ¢

VENTILATING

HILLS VENTILATING SHUTTERS
Designed to provide the simplest, most effective
system of ventilation for foundries, moulding shops,
rolling mills, and in any factory ‘where ventilation
is a problem.

HILLS WALL-TYPE
AIR INLET VENTILATORS
Scientifically designed standard units for easy instal-
lation into” an opening 8ft. wide by 6ft. deep.
Sturdy welded all-steel Ventilators operated from] a
single handle.

HILLS STATIC ROOF VENTILATORS
Easily installed into patent roofglazing bars or corru-
?ate roof sheets to give positive extraction of fumes.

n two sizes:—3ft. 2in. wide by 6ft. deep and 3ft. 2in.
wide by 8ft. deep overall.

SHUTTERS

«London: 125 High Holborn, W.C.i Tel: HOLborn 8005/6

Branches at Blrmmgham Brlstoly Manchester, Newcastle-on-Tyne, Glasgow and Belfast.
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RECLAIM vyour defective castings
by DOT-WELD

The photograph shows a casting being
reclaimed by the DOT-WELD process.

This new, improved technique
of fusing metal by a low
temperature arc, assisted by an
air cooled process, eliminates
the usual residual stresses and
contractions resulting from high-
temperature welding.

Many leading engineering concerns

in this country and abroad are able

to testify to the savings in time, money

and materials effected by the installation

of the DOT-WELD process in their

Foundries and Machine Shops. One user

assesses the reduction of scrap rate at 90 per cent,

and another reports savings of 3" tons of castings per day

due to DOT-WELD.

Holes, hair-lines and other surface faults are filled in without
any burning or oxidation by this process and the parent body
is not subject to the risk of distortion, cracking, or the formation
of hard spots. The surface of the weld can be finished off
where necessary by filing, grinding or machining on a light
cut.

DOT-WELD can be applied to castings of Steel, Malleable

Iron, Grey lIron, Aluminium (Sand and Die Castings) and The DOT-WELD Pistol
Bronze. It does not require a skilled operator, is extremely is light ?”d easy hto
mobile and costs very little to maintain. It offers to Foundries frinnzgrl-tpri%girte'conzofs
and allleq t_rades an e_conomlcal methoc_j _of reclaiming castmgs the electrode feed and
and retrieving the high cost of machining, thereby reducing complete control over
costs and increasing output. the air-supply en-

sured by use of a needle valve screw on the

gun itself.

The complete equipment

Demonstration of the DOT-WELD process can be includes the DOT-WELD Pistol, the quench-

arranged in your own works. Write to-day for further

arc machine encased in a trolley-cabinet,
pneumatic peening hammer, earth clamp,
particulars to goggles, files, etc.

B R IT I S H R O N C E R A Y LT D U.K. Patent Numbers 612412 and 616338

ELECTRICAL DEPT., BENEFIT BUILDINGS, MOORHEAD, SHEFFIELD |
Telephone: Sheffield 2201S Telegrams: Bronceray Phone Sheffield |

Also patented in the u.s.a., Canada and
other countries.
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IMPROVED DUST EXTRACTION

FROM

PEDESTAL GRINDERS

Luke & Spencer Ltd. are able to
announce that they will shortly
supply double - ended Pedestal
Grinders incorporating improve-
ments recommended by the Research
and Development Division of the
British Steel Founders’Association

LUKE & SPENCER LTD.

CARLTON WORKS, BROADHEATH, ALTRINCHAM, CHESHIRE

Telephone : Altrincham 3281 Telegrams: “ Emery,” Altrincham

23
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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.

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 "TOrRNADO" dust
extraction units can help — the pub-
lication* below Is waiting to tell you.

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

CONTEMPORARY METHODS of
dust collection in use at works of a
forging manufacturing company. A
T. 1100-L type unit is installed here
at aforge to collect dust from aswing
grinder which is employed in the
removal of the skin off die blocks.

¢ Details of "T ” type units are given In

— Publication No. 16/25
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...ACCORDING TO PLAN

Every foundry has its own peculiar requirements, and
modern foundry layout and plant is devised to meet
these specific needs.

August’s, pioneers of modern foundry mechanisation
place their full resources at the disposal of all interested

Sole Licensees and

Manufacturers  for in higher output and lower overheads.
British Empire (ex-
cluding Canada) of i A i
the simpson sand They will be pleased to discuss your own particular
Ixer.
problems with you — there, on the spot.

SPECIALISTS IN FOUNDRY MECHANISATION 1

HALIFAX « ENGLAND .

Telephone:Halifax 61247/8/9 Tileg ramsjAugusts, Halifax 1
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Foundry Accidents

It is not only in this country that the rate of acci-
dents in the foundry is higher than in general in-
dustry. In America, where accident frequency is
reported as the number of lost-time accidents per
million man/hours worked, the rate for the whole
of industry was 13.5, whilst that for the foundry was
26.9. Mr. Frank G. Steincbeck, commenting on the
position in Foundry, rather picturesquely de-
scribes the position in the following terms: “ Top
management has not insisted that safety be given
top billing among the production problems of the
company, and has not developed a well-organized
programme that carries zeal for plant safety down
the line to every supervisor and worker. Until this
is done, safety cannot show much improvement.”

Only recently in this country, health and safety in
foundry practice was “ given top-billing ” as it was
the subject of a Private Member’s Bill. It was well
and sympathetically discussed, but the final outcome
is that as many of the proposals as are generally
deemed desirable are to be embodied in the Factory
Acts.* This shows up a fundamental difference be-
tween American and British conditions, for in the
former country there is no Federal legislation, but
such matters are left to the individual States. Thus
there is a constant urge to reduce accidents both
from the humanitarian and economic angles, and

*See page 155 of this issue.

this finds expression in very effective pictorial and
loud-speaker propaganda. In this country, there
arc the Factory Acts designed to minimize the occur-
rence of accidents. Yet, if these are over-extensive,
they may well defeat their objectives, as the creation
of a feeling that a factory is “ foolproof ” engenders
carelessness. An outstanding defect in our legisla-
tion is the omission to make compulsory the wearing
of the protective clothing that has to be provided.
Thus it is essential that “ top management” or, as
we prefer it, higher executives, should, like the
American foundry owners, be zealous for plant
safety, for no amount of legislation will remove the
inherent risks associated with factory life.

There are still too many accidents due to crass
ignorance, such as the use of unsuitable slings;
taking a siesta in a mould-drying stove; disregarding
the protection afforded by safety clothing, and so
forth. There are a number of accidents reported
which, though they happen in foundries, have no
association with the manufacture of castings, as for
instance deaths caused by being pinned down by
motor-cars in the works yard. Much of the Gar-
rett Report ” is likely to become law and we hope
that the outcome will be a lowering in the “ accident
rate ” of the industry, yet we fear that complacency
may replace alertness as a result of excessive legis-
lation.



MR. EDWARD PLAYER.

Deputy Chairman and Managing Director of the Birmid Industries' Group of Companies.
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MR. EDWARD PLAYER

R. EDWARD PLAYER deserves a place in the history of
British metallurgy as the man who pioneered the making of
magnesium castings and, moreover, did it so successfully
that one of the companies he directs—Sterling Metals,

Limited—is the largest producer in this country. Mr. Player,
who is a native of Coventry, received his early education
at Bablake School and his technical training at Birmingham
University. Thereafter, he spent some time on the design side of the
electrical engineering industry, and this is, by the way, quite a good
background for success in foundrywork. In his later career, Mr.
Player has striven continuously to bridge the gaps existing between
the drawing board and the finished casting. Though so well known
and appreciated for his work on magnesium, he is equally interested,
through his position as managing director of Birmid Industries Limited,
in aluminium and iron castings for the automobile industry
and in rolled products manufactured from light alloys. The word
“interested ” in the case of Mr. Player embraces both business matters
and technology. In the former activity, it bears fruit in the councils
of a number of trade associations, whilst in the latter, he has, as far
as a busy life would permit, supported the Institute of British Foundry-
men since 1919, especially during the all-too-short life of its Coventry
branch. In 1928, he gave a paper of outstanding merit on the manu-
facture of magnesium castings before the Birmingham Metallurgical
Association and his interest has never waned.

Mr. Player believes that the future will show increased requirements
for light alloys apart from the demand for aircraft components,
because of the advantages they show in handling and in the machine-
shop. So far, insufficient attention has been paid to machine-tool
design to achieve the best results with light alloys. Mr. Player is
satisfied “ without undue complacency ” that the magnesium industry
in this country is as advanced and progressive as that in the States.
In fact, in one particular field, that of alloy development for high-
temperature work, it is possible this country leads.

In Mr. Player’s conception of desirable trends for the industry, he
obviously would like to see some lowering in the prices of the raw
materials, especially the provision of good-quality secondary mag-
nesium ingots at competitive prices. Turning to iron castings, he
deplores the inclusion of iron and steel foundries within the purview of
the Board to be set up by the new iron and steel legislation. Among
his views on other subjects, he contends that taxation could be reduced
as there are too many non-producers and too few producers. Con-
sidering the plant available to founders, he is of the opinion that
standard types of British equipment such as moulding machines, con-
veyors and the like are undoubtedly of good design and quality, but,
too frequently, important new developments seem to originate abroad.

Mr. Player finds that his garden and family interests give the neces-
sary balance to a busy commercial life. As an after-dinner speaker,
however, he ranks amongst the best in the foundry industry and his
well-phrased forthright opinions invariably merit the approbation of
any company he graces.
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New Development Area

rT"HE Board of Trade has made an Order under the

Distribution of Industry Act, 1945, creating a new
development area embracing part of North-East Lan-
cashire and a neighbouring area in the West Riding of
Yorkshire. If the Order is approved by a resolution
of each House of Parliament, the area will be known
as the North-East Lancashire Development Area, and
will include the following: —

In the Administrative County of Lancaster:—The
municipal boroughs of Nelson and Colne; the urban
districts of Barrowford, Brierfield, Padiham, and Traw-
den; within the rural district of Burnley, the parishes
of Briercliffe, Foulridge, Hapton, and Simonstone; and
the county borough of Burnley.

In the West Riding of Yorkshire:—The urban dis-
tricts of Barnoldswick and Earby; and within the rural
district of Skipton, the parish of Salterforth.

Forty Years Ago

In the Foundry Trade Journal of February, 1913,
the Editor, in quite a well-balanced leader, deprecated
use being made of technical societies for commercial
exploitation. At the fifth annual dinner of the Lanca-
shire branch of the British Foundrymen’s Association,
the late Mr. Oliver Stubbs pleaded for higher produc-
tivity to combat the higher cost of raw material. There
is a picture of a shot-blast cabinet and its features and
operation would satisfy the most disgruntled of to-day’s
factory inspectors. There is also a long illustrated
article on the “ new ” works of J. W. Jackman & Com-
pany, Limited, of Manchester. Amongst the Patents
accepted was one by Victor Stobie, for the use of an
oil and gas burner in combination with an electric
furnace. Listed under the new companies registered
is Patternmakers (Engineering) Company, Limited, and
we congratulate the concern on the substantial progress
they have made.

EFCO Agreement

The Electric Furnace Company, Limited, have re-
cently concluded an agreement with Swindell-Dressier
Corporation of Pittsburgh for close collaboration be-
tween the two companies, especially with regard to the
manufacture and supply of large arc furnaces up to 100
tons capacity, both for this country and European and
Empire countries. In view of the changing situation
with regard to dollars available for purchase of equip-
ment from the United States, this agreement should
prove of value, in so far as it will enable this com-
pany to offer the best American design of furnace,
based on the large number of equipments installed in
the U.S.A., manufactured and supplied by British
engineering capacity. An exchange of technical
information on both small and large arc furnaces has
been arranged and a satisfactory basis for the supply
of all drawings and information to enable furnaces
larger than hitherto built in this country has been
agreed.

Midland Tar Distillers, Limited, Oldbury (Worcs),
has concluded a new 15-year contract for the purchase
of crude tar.

Mr. Harold Riggall, managing director of Ruston
& Hornsby, Limited, left earlier this week for a visit
to South and East Africa.
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Notes from the Branches
Sheffield

The annual dinner of the Sheffield branch of the
Institute of British Foundrymen was held in the Royal
Victoria Hotel on January 26, and was presided over
by Mr. F. A. Martin, O.B.E., branch president. The
chief guest was Dr. L. du Garde Peach. The Master
Cutler (Sir Harold West) and the president of the
Sheffield Chamber of Commerce (Mr. W. G. Ibberson)
were also present, together with Dr. C. J. Dadswell,
president of the Institute. The Master Cutler in re-
sponding to the toast “ The Industries of Sheffield ”
pointed out that approximately half the insured workers
in the Sheffield district were employed in the iron and
steel and engineering industries, and referred to the
necessity for personal touch and choice of those who
have to deal with free enterprise in industry. Dr. C. J.
Dadswell, said Sheffield iron and steel foundries made
every conceivable form of casting and used as one
example the 200 tons of liquid steel which had recently
been poured for the biggest single casting ever made
in Britain. The number attending was a record for the
branch.

Factory Equipment Exhibition

The first National Factory Equipment Exhibition
is to be opened at the Royal Horticultural Hall, Lon-
don, on March 23 and will continue until March 27.
Great interest has been aroused among manufacturers
in Great Britain and abroad in the new venture, and
one of England's leading industrialists, Sir Miles
Thomas, will open the exhibition. His Royal Highness
the Duke of Edinburgh has consented to pay an official
visit on the second day.

Displayed will be Britain’s most modern factory
equipment, designed to increase production and reduce
costs, thereby making a contribution to the export drive
and so to raising the standard of living of the country.
Exhibits will include mechanical-handling equipment,
costing and accounting systems, safety equipment,, pro-
tective clothing, automatic tools, dust-removal systems,
and workers’ welfare equipment. There will be a
mannequin parade of protective clothing and a display
of industrial films.

Institution of Metallurgists’ Examinations.—The next
examinations for the licentiateship and associateship of
the Institution of Metallurgists will be held from
August 24 to September 1, 1953. Candidates must
submit their applications for permission to enter the
examinations before May 1, 1953. Each application
must be made on a form to be obtained from
the Registrar-Sccretary, Institution of Metallurgists.
4, Grosvenor Gardens, London, S.W.l, and must be
accompanied by a registration fee of one guinea. The
balance of the examination fee will be payable before
August 1, 1953.

The Institute of British Foundrymen will celebrate
its Golden Jubilee in April, 1954. It is desired to pre-
pare a short history of the Institute's work, and the
secretary would be glad if members who are in posses-
sion of documents, papers or reports covering the years
1904 to 1906 would be good enough to lend them for
a short time. All such papers, which will be duly re-
turned when finished with, should be forwarded as soon
as possible. It is suggested that documents which are
regarded as valuable should be sent by registered post.
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Mould Reaction
By R. W. Ruddle, M.A., A.l.M.

The subject of mould reaction is one of considerable importance.to the foundryman, for its occurrence in
sand-casting of some non-ferrous alloys frequently leads to unsoundness, surface attack and conse-

quent rejection of the casting.

Furthermore, as is shown below, the occurrence of mould reaction may,

in certain circumstances, lead to an improvement in the soundness of the casting and thus be of value to

the foundryman.

In the last ten years or so a large amount of experimental work on mould reaction has

been carried out in the laboratories of the British Non-Ferrous Metals Research Association. The present
Paper is a survey in broad outlines of the results of this work.

Occurrence

When a molten metal is poured into a sand mould
it is immediately confronted with a steam atmos-
phere, which in general is oxidizing to the metal.
A reaction, therefore, occurs between the metal and
the atmosphere of the mould. 2M +02>2MO0.
Usually this reaction leads immediately to the pro-
duction of a tough impermeable oxide skin on the
surface of the casting, which effectively stifles fur-
ther reaction. However, with certain metals, for
reasons which are discussed later, reaction is not
stifled but is able to continue apace. Alloys in
which this happens are said to be subject to “ mould
reaction.”

It might be thought that mould reaction only
occurs in green sand moulds, but in fact the reaction
proceeds equally well in dry sand moulds; presum-
ably the reason is that in dry moulds reaction takes
place between the metal and moisture combined with
the bonding clay, which is, of course, not removed
during low temperature drying. Indeed Baker' and
Lees2 have shown that if the reaction is to be pre-
vented by removing the moisture present, it is neces-
sary to bake the mould at over 900 deg. C.

The occurrence of mould reaction depends on the
presence in the alloy of certain highly reactive ele-
ments and, in general, the violence of the reaction
increases with the amount of reactive element. The
most important of the elements which cause mould
reaction in non-ferrous alloys are magnesium and
phosphorus. Thus itis found that magnesium alloys,
aluminium alloys containing more than about 0.5
per cent, magnesium, and copper-base alloys con-
taining more than small amounts of phosphorus,
are all subject to mould reaction. As little as 0.03
per cent, phosphorus promotes mould reaction in
gunmetals, but rather greater quantities—up to about
0.3 per cent.—may be present in straight bronzes
before the amount of reaction becomes substantial.
Certain other easily oxidizable metals also provoke
mould reaction, for example, mould reaction occurs
in both aluminium-base and copper-base alloys con-
taining small amounts of boron. The presence of
alkali or alkaline earth elements produces some
mould reaction in most aluminium alloys. Sub-
stantial mould reaction is produced in copper-base
alloys by the co-presence of lead and silicon.

*A Paper read before a joint meeting of the London branch
of the Institute of British Foundrymen and the Institute of
Metals. The Author is head of the melting and casting sec-
tion, British Non-Ferrous Metals Research Association.

A rather curious form of the reaction occurs in
aluminium-silicon alloys of eutectic composition. In
commercial practice boric acid is often added to the
sand to prevent mould reaction in aluminum-
magnesium alloys. If modified eutectic aluminium-
silicon alloy is poured into sand containing boric
acid, violent mould reaction occurs, although no
such reaction is produced in the absence of boric
acid, or when the alloy is unmodified. Some reac-
tion occurs when a plain aluminium-sodium alloy
is poured into a mould containing boric acid, but
the degree of reaction is much less than is the case
with the modified aluminium-silicon alloy.

Effects

The effects of mould reaction are in general two-
fold. In the first place some of the metal of the
casting may be consumed during the reaction. This
effect is present in extreme degree in magnesium-
base castings where, if the reaction is allowed to
proceed unchecked, the entire casting catches fire
and is consumed. In the case of LM 10, the
aluminium-10 per cent, magnesium casting alloy, the
reaction is less extreme. Here, in severe cases,
mould reaction results in the production of patches
of oxide on the surface of the casting—this is some-
times known as “ sand attack.” These patches are

_ gl) (« ©_ .

Fig. 1—Photographs showing Sub-surface Oxidation
in Fractured Bars (2-in. dial) of Aluminium/10 per
cent. Magnesium Alloy. Mould Reaction (a) in-
hibited, (b) partially inhibited, and (c) uninhibited.
(Approximately xi.)
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Fig. 2.—Subsurface Oxidation and Cavitation in a
Fractured 3-in. dia. Bar of Aluminium/10 per
cent. Magnesium Alloy.

generally about the size of a sixpence or a shilling
and may extend | in. or more into the casting. It
is obvious that these patches, besides being un-
sightly, render the casting useless wunless the
machining allowances are very heavy. Apart from
these patches of localized severe oxidation, the reac-
tion results in more general partial oxidation for
some distance below the surface of the casting. This
is illustrated in Fig. 1 which shows the fractured
sections of three castings in which the reaction was
allowed to proceed to different extents. Another
example is given in Fig. 2; the cavities around the
periphery of the casting shown have resulted from
the severe oxidation at the surface.

In the case of copper-base alloys, there does not
seem to be any large amount of metal consumed
during the reaction, and there is no visible sub-
surface oxidation.

The second important effect of mould reaction
arises from the fact that reaction of the metal with
steam results in the liberation of hydrogen accord-
ing to the reaction: —

Me + H20 ;= ; MeO + H3
Furthermore, the hydrogen is probably liberated
in the nascent—that is, atomic—form, at the metal
mould interface. Some of this atomic hydrogen dif-
fuses into the casting and during solidification is
liberated as gaseous hydrogen giving rise to gas
porosity. For obvious reasons, the porosity thus
produced tends to be greatest near the surface of
the casting, as is shown in Fig. 3; the lower pair of
lines in this figure compare the distribution of
porosity in a normal mould (full line) with that in
an unreactive mould (dashed line) produced by
bonding sillimanite with ethyl silicate. The upper
pair of curves show the same effect in the case of a
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casting made from metal which contained some dis-
solved hydrogen before the casting was poured.
Fig. 4 is a photomicrograph showing the concentra-
tion of porosity towards the outside of the casting.
The introduction of hydrogen gas and the conse-
quent porosity occurs in all cases of mould reaction.
Quite obviously this is most undesirable where a
really sound casting is to be produced. As is
explained below, however, there are occasions when
gas porosity produced by mould reaction is useful
rather than harmful.

Incidentally, this gas absorption is helpful to the
investigator in providing a quantitative measure of
the extent of the reaction. For example, the density
of a particular casting can be compared with that of
a similar casting made in an unreactive mould; in
this way it has been found that the presence of more
than about 1.5 per cent, porosity in D.T.D. bars
made from degassed melts of bronzes and gun-
metals, indicates that mould reaction has occurred.
In the case of aluminium alloys anything in excess
of about 0.5 per cent, porosity in a D.T.D. bar
would be taken as evidence of mould reaction.
Alternatively, if it is desired to avoid the difficulties
of making a blank in an unreactive mould, the pro-
cedure illustrated in Fig. 5 can be employed. This
figure shows a cylindrical test-casting much used in
work at the British Non-Ferrous Metals Research
Association; the diameter varies between 2 and 5 in.
The casting is first of all part sectioned and then
fractured and the fracture examined for visual evi-
dence of mould reaction. A slice is then cut from
the casting and this slice is bored out in two steps,
the density being measured before and after each
step. It is thus possible to measure the variation
in density from the outside to the inside of the slice.
If the density is greatest at the outside and least in

(IN)

Fig. 3—Distribution of Porosity in 2-in. dia. Bars
of Aluminium/10 per cent. Magnesium Alloy
cast in Unreactive Mould (broken lines) and in a
Mansfield-sand Mould without Inhibition of
Mould Reaction {full lines). The Lower Pair of
Record Lines were obtained from Castings made
from Degassed Metal and the Upper Pair from
Castings made from Gassy Metal.
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the inside it is safe to assume that little or no
reaction has occurred. If, on the other hand, the
density increases from outside to inside it is clear,
bearing in mind Fig, 3, that substantial reaction has,
in fact, been produced.

For example, in the case of a particular 2-in. dia.
casting in aluminium-10 per cent, magnesium alloy
in which mould reaction had been fairly well in-
hibited by means described presently, the porosities
were: Outer ring 0.2, mid-ring 0.3, centre cylinder
0.6, and whole casting 0.4 per cent, respectively,
indicating that little reaction had occurred. The
following figures were obtained from another simi-
lar casting in which, however, the reaction was not
inhibited—outer ring 4.4, mid-ring 2.0, centre cylin-
der 1.4, and whole casting 2.7 per cent. In this
case, the large amount of porosity in the outer ring
compared with the centre cylinder, shows that sub-
stantial reaction occurred. This is also shown by
the overall porosity—0.4 per cent, in the first
example, and 2.7 per cent, in the second.

Mechanism of the Reaction

It must, at the outset, be admitted that there is
still a great deal which is not known about mould
reaction, so that the views expressed below are still
very tentative. It is clear from the foregoing that
for mould reaction to occur, two conditions must
be fulfilled. First, there must be present in the alloy
an element whose affinity for oxygen is high enough
to cause dissociation of steam. Secondly, the reac-
tion product—generally an oxide film—must be in-
capable of stifling the reaction. On this basis it is
fairly easy to see why mould reaction occurs in the
three main groups of alloys which are dealt
with—magnesium-base alloys, the aluminium-
magnesium alloys and the copper-base alloys con-
taining phosphorus. In the case of magnesium
alloys, the oxide produced has a smaller volume
than the volume of the metal from which it was
made, i.e., its Pilling-Bedworth ratio is less than 1.
The result is that the oxide film does not cover the

Fig. 4.—Photomicrograph showing Concentration
of Porosity near the Surface of a Partially In-
hibited Casting. The Outer Region of this
Casting contained 4.5 per cent. Porosity. (x 7.5.)
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Fig. 5—Cylindrical Test Casting, showing the
Method of Cutting and Density Determination.

surface completely and reaction proceeds at gaps
in the film.

M atters are rather more complicated in the case
of aluminium-base alloys containing magnesium, but
here also the oxide film consists largely of mag-
nesium oxide and the explanation of why the reac-
tion occurs is no doubt similar. In copper-base
alloys which contain phosphorus, the reaction
product is not an oxide but, in all probability, a
phosphate which is liquid at temperatures near the
solidification temperature of the alloy. It is easy
to understand that a liquid reaction product of this
nature would not stifle the reaction, when it is also
known that this liquid dewets on the surface of the
alloy. The explanation of mould reaction in
phosphorus-free, copper-base alloys containing lead
and silicon is similar, oxidation of these two elements
at the surface of the casting producing a liquid lead
silicate.

There are, therefore, good reasons for the occur-
rence of the reaction in the main groups of alloys
under consideration. However, when the subject
is studied in more detail, especially as to the influ-
ence of minor alloying additions and of substances
present in the mould, the picture becomes much more
complicated and there is as yet no good explanation
for many of the effects observed. The B.N.F.M.R.A.
has recently carried out an extensive laboratory
study, as opposed to a foundry investigation, of the
reaction of the aluminium-10 per cent, magnesium
alloy LM 10. The results of part of this study were
recently published by Swain.3

Experimental Technique

The technique he used in this investigation is illus-
trated in Fig. 6. A small specimen of the alloy was
placed in the reaction chamber and purified argon
'was passed through the chamber until the specimen
had acquired the required temperature; at this point
steam was admitted and hydrogen produced during
the reaction was collected in the burette, a measure
of the amount of reaction thus being obtained.
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Fig. 6.—Laboratory Apparatus used by Swain for Investigating the Reaction
of the Aluminium jMagnesium Alloy, L.M.IO.

Although some hydrogen was absorbed by the speci-
men the bulk of that produced by the reaction was
swept away and collected. Fig. 7 shows the amount
of reaction which had occurred in 15 minutes,
measured by the volume of hydrogen collected in
that period as a function of temperature for alloys
of several different magnesium contents. The arrows
on the illustration indicate the positions of the
liquidus and solidus for each alloy composition. The
remarkable fact which emerges from this illustra-
tion is that the reactivity-temperature curves show
maxima which depend on the composition of the
alloy but which are somewhere near the solidifica-
tion temperature. In the case of the aluminium-
10 per cent, magnesium alloy, the maximum actu-
ally occurs between the liquidus and solidus tem-
peratures and this may account for the fact that gas
porosity in these alloys is found mainly near the
surface of the casting. As yet we have no good
theoretical explanation for these effects.

A somewhat similar investigation has been made
by Whitaker,4 who used a slightly different tech-
nique. One way of minimizing the reaction in the
aluminium-10 per cent, magnesium alloy is to add
a small quantity of beryllium metal to the alloy and
W hitaker has been able to show that the maximum
inhibition is produced by the addition of 0.004 per
cent, beryllium. Using the same technique
W hitaker also examined the effects of a number of
other elements which were suspected of aggravating
the reaction in this alloy when beryllium inhibition
was employed. The results of this study are being
described in a forthcoming paper.4

An investigation of the influence of a number
of mould and metal composition variables on mould
reaction in 10 per cent, tin bronzes and in gun-
metals has recently been made by Rutherford.5 This
work was foundry work as opposed to laboratory
studies of the kind carried out by Swain and
W hitaker, and the degree of mould reaction was
assessed by the amount of porosity in a test casting.
Fig. 8 illustrates the influence of a number of addi-
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tional elements on the reaction
of 10 per cent, tin bronze con-
taining 0.5 per cent, phosphorus.
This illustration shows that
several elements such as vana-
dium, chromium and aluminium
reduce the amount of reaction,
while others, in particular mag-
nesium and iron, increase it.

Mould Variables

Unfortunately, the beneficial
elements are generally those
which are undesirable for other
reasons; in most instances they
form tenacious oxide skins which
completely spoil the casting
properties of the alloy. Fig. 9
shows the effect of a number of
mould variables. It will be seen
that the reactivity of different
sands varies quite considerably,
synthetic sands on the whole
being less reactive than naturally-bonded sands.
This is presumably due to the fact that synthetic
sands normally contain less clay and hence
smaller amounts of combined moisture. The core
sands investigated also show considerable varia-
tion in reactivity, and this is probably due
to similar causes. It will be observed that the
use of certain blackings made from plumbago and
water apparently intensifies the reaction to some
extent. On the other hand, painting the mould with

of jet»
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Fig. 7—Reaction occurring in 15 min. shown as a
Function of Temperature for Aluminium Alloys
containing various amounts of Magnesium.
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aluminium, and in particular aluminium-magnesium
alloy paint suppresses the reaction to a marked
degree. In fact coating the mould with aluminium-
magnesium paint is a practical method of inhibition
where this is desired. The inhibition afforded by
these paints presumably results from sacrificial
action, the metal in the paint reacting with the steam
and thus preventing it from reaching the casting.
An incidental point is that when it is desired to cast
a D.T.D. bar or other casting, in order to assess the
quality of a melt by measurement of the density, it
is imperative that the mould be inhibited with
aluminium-magnesium paint if the alloy contains
more than about 0.02 per cent, phosphorus in the
case of gunmetals or 0.2 per cent, in phosphor-
bronzes. Fig. 10 also shows the effect on the re-
activity of certain additions made to the sand. It
can be seen that the addition of 5 per cent,
ammonium bifluoride has markedly reduced the
amount of reaction; pn the other hand the addition
of the same amount of sulphur has substantially
increased the reaction.

Inhibition of the Reaction

The previous section shows that the reaction in
the aluminium-10 per cent, magnesium alloy is
inhibited to a considerable extent by the addition
of 0.004 per cent, beryllium. This has been con-
firmed by foundry experiments. Complete inhibi-
tion is not obtained in heavy sections, however, and
if further inhibition is needed, it is necessary to add
a few per cent, of some inhibitor to the sand. Vari-
ous substances have been suggested, the two most
important of which are boric acid and ammonium
bifluoride. There is probably little to choose between
these two inhibitors, but boric acid produces a less
objectionable smell and appears to be slightly
superior. The joint use of beryllium and boric acid
is discussed in detail in a Paper to be published
shortly.1 Since the reaction is affected by time, it
is quite likely that anything which speeds up the
solidification of the casting, for example, chilling,
would help to reduce the reaction, and this may be
a partial solution to the problem of inhibition in
really heavy sections.

In the case of bronzes, protection is easily secured
by spraying the mould with aluminium-magnesium
paint. The addition of about 5 per cent, of
ammonium bifluoride to the sand will also largely
inhibit the reaction in phosphor bronze.

Mould reaction in magnesium-base alloys is
readily prevented by adding about 5 per cent, sul-
phur to the sand. Paradoxically, this substance
does not effectively inhibit the reaction in either
aluminium-magnesium alloys or copper-base alloys
—indeed, if it gets into the sand, it will partially
destroy the effect of the boric acid and other
inhibitors.

Use of Controlled Mould Reaction

Generally speaking, foundry alloys may be
divided into two types: those which solidify by
skin formation and those which solidify in a pasty
manner. As its name implies, skin formation means
that solidification begins at the mould wall, a thin
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shell being formed which thickens and advances
into the casting. The pure metals and alloys of
short-freezing range such as the eutectics solidify
in this way. The long-freezing-range alloys—and
most industrial casting alloys fall into this category
—solidify in a pasty manner. Solidification begins
at centres at the mould wall as before, but very soon
solid crystallites appear in the interior of the cast-
ing, so that a short time after the beginning of
freezing the casting consists of a large number of
crystallites suspended in molten metal, and the mix-
ture has a slushy consistency. Solidification pro-
gresses by the gradual growth of these crystallites,
proceeding contemporaneously throughout the cast-
ing, although more advanced at the extremities and
surface than at the heat centres.

It is not difficult to imagine that in alloys which
solidify in this way feeding is extremely difficult,
since all parts of the casting are competing at the
same time for feeding liquid. Unless solidification
is rapid and highly directional, as for example in a
D.T.D. bar, no part of the casting gets fed com-

Fig. 8—Influence of Addition Elements on Mould
Reaction in 10 per cent. Tin Bronze containing
0.5 per cent. Phosphorus.
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Fig. 9—Influence of (a)Moulding Sand and (»
Mould Coating and Additions made to Sand on
Mould Reaction In 10 per cent. Tin Bronze con-
taining 0.5 per cent. Phosphorus.
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Fig. 10— Diagram of the Disc Casting used by
Baker (and others) and the Effect of Mould Re-
action on Distribution of Porosity in Discs made
in 10 per cent. Tin Bronze containing 0.7 per
cent. Phosphorus.

pletely, so that the finished casting contains a fair
amount of dispersed porosity. Because freezing
is rather more advanced at the extremities, the
porosity is least in these regions and greatest and
coarsest at the heat centres. The severe concentra-
tions of porosity thus produced in the heat centres
of poorly-fed castings are often extremely damaging
to the strength and pressure tightness of the casting.
It frequently happens, therefore, that the problem
in the production of serviceable castings in these
alloys, is to ensure that the unsoundness is distri-
buted throughout the casting in the least harmful
way; mould reaction can assist in this, as is described
in what follows.

Distribution of Unsoundness

Some years ago, Baker and his colleaguesl0
studied the effect of variable degrees of mould re-
action on the pressure tightness and other properties
of unfed bronze and gunmetal disc castings of the
kind shown in Fig. 10. The casting is run through
the central boss and, owing to the restriction in the
runner, is virtually unfed; this casting was intended
to simulate, in a rather exaggerated fashion, the
conditions of solidification which prevail in many
commercial castings used for valves and other parts
in which pressure tightness is imperative.

When this casting is made from gas-free metal
and solidifies without mould reaction taking place,
the thinner disc part freezes rather more rapidly
than the boss, which forms a heat centre. The solidi-
fication shrinkage of the disc is, therefore, partially
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fed by liquid metal which is drawn from the boss.
Since the boss is unfed, at the end of solidification
it is unsound to the extent of (a) its own solidifica-
tion shrinkage, and (&) the volume of metal supplied
to feed the thinner parts of the casting. Hence, the
casting finally contains a small amount of porosity
in the disc, but a large amount in the boss; this is
shown in the illustration (full line with crosses).
Owing to the interconnecting nature of the porosity
in the boss the casting almost invariably leaks under
pressure.

Suppose now that, before pouring, the metal con-
tains a little dissolved gas—sufficient to give rise
to a small amount of porosity in the casting. Some
of this gas will be rejected from solution during
solidification of the disc part of the casting and will
cause gas porosity in that part. It is said that nature
abhors a vacuum, but provided a vacuum is not
formed, it is quite immaterial to nature whether the
solidification shrinkage is compensated by gas or
feeding metal. As the result the central boss has
to supply less feeding metal and is less unsound than
is the case when no gas is present. This is indicated
by the broken lines in Fig. 10. This method of
reducing severe local shrinkage will, no doubt, be
familiar to die-casters.

Unfortunately, this method of dealing with local
unsoundness is open to two objections. First, it is
difficult to control the gas content of the metal—too
much gas would make the casting very porous and
would be worse than none at all. Secondly, the gas
has a strong tendency to concentrate in the liquid
metal in the heat centre as the result of diffusion.
W hether or not this happens depends on the time
available for diffusion but in some castings a con-
siderable degree of concentration occurs. When this
happens a good deal of gas porosity is produced in

\ly

Fig. 11.—Diagram showing Effect of Mould Re-
action on Distribution of Porosity in Ribbed Disc
Castings made in Aluminium/10 per cent. Mag-
nesium Alloy.
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the heat centre, the soundness
of which will, therefore, be
little improved or even made
worse; Fig. 10 (broken lines)
shows that in this particular
casting the amount of porosity
in the boss, although reduced,
is still large.

Now if freezing is already in
progress when the gas enters
the casting—as is the case when
mould reaction occurs—there
will be much less opportunity
for concentration of the gas to
take place, because less time is
available for diffusion. Conse-
quently most of the gas is re-
jected from solution close to
the surface of the casting (see
Fig. 3, depicting the variation
of porosity with distance from
the surface). The result of this
is that the demand of the disc
part for feeding metal is greatly reduced and the
soundness of the boss is markedly improved as
Fig. 10 (full line with trjangles) shows. Naturally
this presupposes that the amount of mould reaction
is controlled so as to provide just about sufficient
gas porosity to compensate for the freezing shrink-
age of the disc, but, as is shown below, this is not

Fig.

difficult. Lees: has shown that a similar effect,
though of smaller magnitude, is found with
aluminium-10 per cent, magnesium alloy (see
Fig. 11).

Control

The amount of mould reaction which occurs in
bronzes and gunmetals is governed by (a) the resid-
ual phosphorus content after de-oxidation and
(b) the pouring temperature, and by adjusting these
two variables any desired degree of mould reaction
can be produced. Fig. 12 shows the pressure tight-
ness of gunmetal disc castings plotted against phos-
phorus content.0 The pressure tightness is measured
by the number of pressure-tight castings in a batch
expressed as a percentage. Fig. 12 also shows the
density of the D.T.D. bars made from the same
melts—this is a measure of the amount of reaction
which has occurred—and the strengths of both discs
and D.T.D. bars. As can be seen, a high percentage
of the discs leak when the phosphorus content is
low, but the percentage of leakers falls rapidly as
the phosphorus content is increased until at 0.06 per
cent, phosphorus nearly all the discs are pressure
tight. On the other hand, as the phosphorus content
increases the density and tensile strength of the
D.T.D. bars go steadily down. The improve-
ment in the pressure tightness of the discs found
with phosphorus content 0.06 per cent was reflected
in the tensile strength as Fig. 12 shows.

Mould reaction can thus be applied to all small
and medium-size castings in phosphor-bronze, gun-
metal and leaded gunmetal which are inadequately
fed. Least advantage is perhaps obtained with
leaded gunmetal since this alloy has, in any case,
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12.—Effect of Phosphorus on Pressure Tightness and Strength of

Gunmetal Disc Castings.

good pressure tightness when sand cast, but even
here the advantages of controlled mould reaction
are considerable.

Precautions

Certain precautions must be taken in applying
mould reaction: first, the metal must be sub-
stantially gas-free when cast—this may necessitate
degassing with nitrogen—and, secondly, the lowest
reasonably practicable pouring temperature must be
used. If these precautions are neglected, too much
gas may be introduced into the casting, with the
result that the potential improvement in pressure
tightness is lost. The effect of pouring temperature
is indicated in Fig. 13, which shows the influence
of phosphorus content on the strength of speci-
mens cut from a plate casting in 85/5/5/5 leaded
gunmetal which contained an unfed rib section. The
gauge lengths of the tensile specimens passed
through the point of attachment of the unfed rib.

It will be seen from this illustration that, with the
higher pouring temperatures, an increase in the
phosphorus content of the alloy resulted in a steady
decline in the tensile strength of the casting. How-
ever, when the lowest pouring temperature was em-

Fig. 13—Effect of Phosphorus and Pouring Tem-
perature on Strength of Ribbed Plate Castings
in 85/5/5/5 Leaded Gunmetal.

a
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Mould Reaction

ployed, the tensile strength increased quite markedly
with increase in phosphorus content up to a maxi-
mum at about 0.06 per cent, phosphorus. Provided
the precautions listed above are observed, suitable
amounts of mould reaction are produced by a resid-
ual phosphorus content of 0.06 to 0.08 per cent,
in gunmetals and leaded gunmetals, or 0.3 to 0.5
per cent, in phosphor-bronzes.

In recent years, the Association’s investigators
have carried out several trials of mould reaction in
industrial foundries making in 85/5/5/5 leaded gun-
metal valve castings. When one particular casting
was made in the normal way about 15 per cent,
leaked through the heavy section, but increasing the
residual phosphorus content of the metal from about
0.015 to about 0.06 per cent., decreased the per-
centage of scrap made from 15 per cent, to nil. Simi-
lar results have been obtained with other castings,
and it is thought the beneficial effect of controlled
mould reaction on inadequately fed gunmetal cast-
ings which have to be pressure tight must now be
regarded as fully established.

Strickling of Cylindrical
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Conclusions and Acknowledgments

Outstanding points which emerge from the survey
are: —

(1)That mould reaction can seriously affect the
properties of many castings, especially those
in phosphorus-containing copper alloys, and
alloys of magnesium.

(2) That methods are available for the suppression
of the reaction which are in most instances
capable of inhibiting the reaction sufficiently
to yield a commercially-acceptable casting.

(3) That controlled mould reaction may assist in
the production of pressure-tight castings in
bronzes and gunmetals when these are nor-
mally inadequately fed.

The Author is indebted to the director and Coun-
cil of the British Non-Ferrous Metals Research
Association for permission to publish this Paper.
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Cores

By “J.B.M:

The horizontal strickling of cylindrical loam cores on
a core-bar mounted on trestles is as old as the craft
of founding. Basically, the process consists of winding
the bar with straw or wood-wool rope, coating with
loam and “ sweeping ” to size. Although the operation
is akin to that of lathe turning, except that material
is deposited and not removed, it is not uncommon to
see the rotary power for turning the bar being supplied
by a labourer or labourers struggling with crank handles
fastened to the squared ends of the core-bar trunnions.
Mechanical transmission through an electrically-
driven, low-speed Radicon gear-box, or by means
of the back-gear of a lathe headstock, can be
very effective, but both means lack portability and versa-
tility.

The alternative method illustrated in Figs. 1 and 2

1.— Air-motor-driven Unit arranged for turning
Large Cylindrical Cores during Strickling.

Fig.

is simple to rig up, economical, and very efficient in
use, and requires very little maintenance except
occasional lubrication (which, in a foundry, is usually
given very occasionally. The well-oiled appearance in
the photograph was for the benefit of the photographer,
as the unit generally operates under a thick crust of
dried loam spillage). The compressed-air motor which
drives the gadget was taken from an old low-speed air-
drill. It is coupled to drive cast gear-wheels, the large
gear being located on the trunnion of the bar and held
in place with four set-scrcws. Speed of turning is con-
trolled by adjustment of the compressed-air valve. The
driving unit being readily mounted on to one of the
trestles, gives maximum portability to the apparatus.
Cores up to 3 ft. dia. by 32 ft. long have successfully
been strickled with the set-up described.

Fig. 2.—Close-up of the Air-motor showing method
of Coupling and Gear Drive.
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Grinding-machine Exhaust Systems

B.S.F.A. Announce Major Development in Steeljoundry Dust Control

Outstanding improvements in dust suppression on
stand or pedestal grinding machines as used in steel
and other foundries are announced by the British
Steel Founders’ Association. The improvements
apply with equal effectiveness to units having wheels
of high (9,000 ft. per min.) and of medium (5,400
ft. per min.) peripheral velocity and the equipment
can be easily fitted both to existing machines and
to new equipment. It has been shown to give a
considerable reduction in the amount of dust escap-
ing into the foundry atmosphere when compared
with conventional hood design (see Fig. 1).

The research work leading to these improvements
has been carried out at the dust research station
established in Sheffield by the Research & Develop-
ment Division of the B.S.F.A. during 1951, and has
been sponsored by the Association’s committee on
industrial health. The work has been conducted
with the co-operation of the Foundry Trades’Equip-
ment & Supplies Association and of its ventilation
committee, through which body a series of 24 in.
stand grinding machines of different makes has
been made available for experimental purposes. As
the work has progressed, keen interest has been
shown by H.M. Inspectorate of Factories and by
the trade unions, the Iron, Steel & Metal Dressers’
Trade Society in particular.

Preliminary Work

Preliminary observations at the dust research
station were conducted using Perspex end-covers

fitted to standard 24-in. grinding units, by means
of which it was possible to observe, under appro-
priate conditions of illumination, the flow of dust-
laden air inside the machine cowling. These ob-
servations revealed that air streams being drawn into
machines of conventional design prevent dispersion
within the cowling of the stream of dust-laden air
produced by the grinding operation and cause it
to adhere to and rotate with the periphery of the
grinding wheel instead of being extracted through
the exit-duct to the dust collector and fan system.
The dust-stream adhering closely to the wheel is
thus caused to emerge from the cowling in front
of the operator and subsequently to be deflected
by the work-rest and by the work itself directly
into the breathing zone of the operator.

By controlling the ingress of air being drawn into
the cowling by the extraction system, and by con-
centrating the effects of extraction solely upon the
dust-stream, it has been shown that it is possible
to reduce very substantially the amount of dust-
laden air rotating with the wheel and thereafter
emerging and reaching the operator. The measures
adopted involve the design of a work-rest such that
the effects of the extraction system are applied
directly to the underside of the work-rest itself, thus
bringing the extraction as near to the source of
dust-generation as possible.

Further modifications include reducing to a mini-
mum the gap between the casing and the sides or
flanks of the grinding wheel, together with the fit-

Fig. 1L—(.left) Smoke Cloud formed by the Grinding of Wood on a Standard Machine; (right) Same Grinding

Operation after Adjustments in the Design of the Hood, showing the Reduction in Smoke Emission.

The

Slight Glare appearing above the Operators Hands in the R.H. Illustration is caused by the Lighting
employed and is Masked by the Smoke Cloud in the first Illustration.
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GAP CLOSED BY EASILY

ADJUSTABLE TOP FLAP
MINIMUM AIR GAP

BETWEEN SIDES OF

PERFORATED
WORK REST

ENCLOSED GAP
BETWEEN COWLING
AND WORK REST

Fig. 2.—(left) Conventional Hood Design for a Stand Grinder, and (right) Improved Hood showing the Points
to which Attention has been directed.

ting of an easily-adjustable “ gap-closer” at the
point where the wheel emerges from the cowling
immediately in front of the operator’s face. By
this means, the gap can readily be closed by the
operator as the wheel wears. At the same time, the
work-rest has been altered to embody either slots
or perforations which, together with the suction
applied below the work-rest, effectively prevent the
work-rest acting as a stripping mechanism for de-
flecting the dust-stream towards the operator’s
breathing zone before it enters the cowling. The
complete recommendations are shown diagrammatic-
ally in Fig. 2.

Dust Control near Source

In achieving their objective, the modifications
have been made in such a way that the control of
the dust has been brought as near as possible to the
dust origin; they have confined the dust-stream with-
in the cowling itself; and, last but not least, they have
involved .no complicated innovations or alterations
to the construction of the stand grinding equipment.
The latter criterion has been regarded as being of
prime importance, and has been rigidly observed
throughout the B.S.F.A.’s dust research station’s
work in so far as only in this way could any de-

An outstanding feature of the sixth annual pre-
sentation supper for long-service employees of Evered
& Company, Smethwick, was the showing of a colour
film, “ The Brass Trail,” supplementing the Report of the
brassfoundry productivity team’s visit to the United
States. One of the stars in the film was one of the
firm’s directors, Mr. Charles Wilson. At the same
assembly a portrait of the firm’s chairman, Mr. J.
Howard Wilson, was presented to Mrs. Wilson, on
behalf of the company.

sign improvements evolved be applied retro-
spectively to existing machines at small expense and
with the greatest possible expedition. Similarly, in
relation to new equipment, the manufacturer is able
to introduce a marked increase in inherent efficiency
of his equipment with a minimum of departure
from the basic design, and with a minimum increase
in cost of production.

It is more than likely that stand or pedestal grind-
ing units in the future, not only for steel foundries
but for other sections of the foundry industry, will
incorporate as a standard feature the sort of modi-
fications that have arisen from this example of co-
operative effort and applied research to a practical
but very vital problem. A film, recording the de-
tailed stages of this research since its inception, is
to be demonstrated at the forthcoming annual con-
ference of the Institute of British Foundrymen. In
view' of the importance of the matter, however, the
British Steel Founders’ Association has, with the
concurrence of the Foundry Trades’ Equipment &
Supplies Association and H.M. Inspectorate of
Factories (which has been represented at meetings
of the Equipment Association’s ventilation com-
mittee) agreed to make this statement so that im-
mediate advantages may accrue.

A personal appeal was made recently to the 1,300
employees of Ransomes & Rapier, Limited, engineers
and ironfoundcrs, etc., of Ipswich, by the chairman
and managing director, Mr. Richard Stokes, M.P. for
Ipswich, and Minister of Raw Materials in the last
Government, for a 20 per cent, increase in output.
The message, received by each employee stated: “ We
can maintain the social services only so long as we can
pay for them ourselves, which we have never done in
full since the Welfare State started in 1945.”
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Health and Safety in Foundries

Draft Regulations for the Casting of Iron and Steel

The Minister of Labour and National Service has
announced that he proposes to make under sections 46
and 60 of the Factories Act, 1937, special regulations

applying to iron and steel foundries. These draft
regulations, which are called the Iron and Steel
Foundries Regulations, 1953,* contain requirements

concerning the safety, health and welfare of foundry
workers and include provisions as to gangways, the
removal of dust and fumes, protective clothing, bath-
ing facilities, clothing accommodation and the stacking
and storage of equipment, tools, etc.

Towards the end of last year a Private Members’
Bill entitled the Foundry Workers (Health and Safety)

Bill was introduced into Parliament with a view to
the improvement of working conditions in iron
foundries on the lines of the “ Garrett Report.” The

Bill received a Second Reading on December 12 last,
but was subsequently withdrawn. In the light of dis-
cussions with representatives of interested industrial
organizations which arose out of the circumstances
attending the introduction and withdrawal of the Bill,
the Minister of Labour and National Service has
decided to initiate forthwith the statutory procedure
for introducing special regulations under the Factories
Acts in regard to the subject matters of the Bill, and
to extend the scope of the proposals to steel as well
as iron foundries. It is clear from the draft that,
despite the inclusion of almost “ legal ” phraseology,
there are many matters where discretion still has to be
exercised by someone—presumably by the Factory
Inspectorate.

The draft regulations, following the usual precedent,
first record several definitions regarding operations and
locations to be mentioned in the body of the docu-
ment. For instance, by “iron foundry ” and *“ steel
foundry ” are meant those parts of a factory in which
iron castings or, as the case may be, steel castings
are produced by casting in moulds made of sand, loam,
moulding composition or other mixtures of materials,
or by shell moulding, or by centrifugal casting in metal
moulds (not being the production of pig-iron or the
production of steel in the form of ingots, and not
including die-casting)f together with any workrooms
in which any of the following processes are carried
on as incidental or supplemental processes in con-
nection with such production, namely the preparation
and mixing of materials used in the foundry process,
the preparation of moulds or cores, knock-out opera-
tions, the heat treatment or welding of castings,
dressing operations and fettling operations. Also,
“ pouring aisle ” means an aisle leading from a main
gangway or directly from a cupola or furnace to where
metal is poured into moulds.

Then in the second section, on application and
operation of the regulations, it is pointed out among
other things that the proposed enactments will be
additional to other requirements of the Factory Acts.

Arrangement of Plant

The following abstracts are culled (with some para-
phrasing to make for clarity) from the body of the
pamphlet:—

For the purposes of promoting cleanliness and safety

' Obtainable from H.M. Stationery Office, York House,
Kingsway, London, W.C.2, or any branch of H.M. Stationery
fOt‘fi():e, or through any bookseller, price 4(1. net. <5id. post
roe).

in connection with the work the following requirements
shall be observed:—(a) moulding boxes, loam plates,
ladles, patterns, pattern-plates, frames, boards, box
weights, and other heavy articles kept inside the foundry
shall, whether or not in constant use, be stacked in
a safe and orderly manner; (b) suitable and con-
veniently situated racks, bins or other receptacles shall
be provided and used for the storage of other gear
and tools; and (c) wnere there is bulk storage of sand,
fuel, metal scrap or other materials or residues, suitable
and conveniently situated bins, bunkers or other
receptacles shall be provided for the purpose of such
storage.

No person shall carry out any work within a distance
of twelve feet from a vertical line passing through
the delivery end of any spout of a cupola or furnace,
being a spout used for delivering molten metal, or
within a distance of eight feet from a vertical line
passing through the nearest part of any ladle which
is in position at the end of such a spout, except, in
either case, where it is necessary for the proper main-
tenance or use of the cupola or furnace that that work
should be carried out within that distance or that
work is being carried out at such time and under
such conditions that there is no danger to the person
from molten metal which is being obtained from the
cupoja or furnace or is in a ladle in position at the end
of the spout.

Gangways and Pouring Aisles

In every workroom to which this regulation applies
constructed, reconstructed or converted for use as
such after the making of these regulations and, so
far as reasonably practicable, in every other workroom
to which this regulation applies, sufficient and clearly-
defined main gangways shall be provided and properly
maintained which:—(a) shall have an even surface of
hard material and shall, in particular, not be of sand
or have on them any substantial layer of sand; (b)
shall be kept so far as reasonably practicablef free from
obstruction, and shall not be used for pouring molten
metal except where and when pouring is being done
by means of an overhead crane and assistance in the
pouring operation by a person on the gangway is not
reasonably avoidable; (c) if not used for carrying molten
metal, shall be at least 3 ft. in width; (d) if used
for carrying molten metal shall be:—(i) where truck
ladles are used exclusively, at least 2 ft. wider than
the overall width of the ladle; (ii) where hand shanks
arc carried by not more than two men, at least 3 ft.
wide; (hi) where hand shanks are carried by more than
two men, at least 4 ft. wide; and (iv) where used for
simultaneous travel in both directions by men carrying
hand shanks, at least 6 ft. wide.

In the same circumstances, pouring aisles shall be
provided and properly maintained which:—(a) shall
have an even surface of hard material and shall, in
particular, not be of sand or have on them any sub-
stantial layer of sand; (6) shall be kept so far as reason-
ably practicable free from obstruction; and (c) shall be
wide enough not to imperil the safety of persons
carrying or pouring molten metal and shall in no case
be of less than 18 in. wide. (Provided that this para-
graph shall not apply to any workroom or part of
a workroom if, by reason of the nature of the work

t The italics are used by the Editor to indicate phraseology
where discretionary powers are given.
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done therein, the floor of that workroom or, as the
case may be, that part of a workroom has to be
of sand.) “Waorkroom ” in this regulation means a
part of an iron foundry or steel foundry in which
molten metal is transported or used, and one con-
structed, reconstructed or converted for use as such
after the making of these regulations if the work on
it was begun afterwards.

Dust and Fumes

Open coal, coke or wood fires of a portable nature
shall not be used for the purpose of heating workrooms,
or for heating or drying ladles inside a workroom,
unless adequate measures are taken to prevent so far
as practicable, fumes or other impurities from enter-
ing into or remaining in the atmosphere of the
workroom. No such fires shall be used for drying
moulds except in circumstances in which the use of
such fires is unavoidable. Mould stoves and core-
stoves shall be designed, constructed, maintained and
worked as to prevent, so far as practicable, offensive
or injurious fumes from entering into any workroom
during any period when a person is employed therein.

All knock-out operations shall be carried out:—(a)
in a separate room or part of the foundry suitably
partitioned off, in which, so far as practicable, effective
and suitable local exhaust ventilation and a high
standard of general ventilation are provided; or, where
this is not practicable, (6) in an area of the foundry
in which, so far as practicable, effective and suitable
local exhaust ventilation is provided. Similarly, all
dressing and fettling operations shall be.carried out
in a separate room or in a separate part of the foundry
suitably partitioned off, or in an area of the foundry
set apart for the purpose. In either case, they shall,
where practicable, be carried out with effective and
suitable local exhaust ventilation or other equally
effective means of suppressing dust, operating as near
as possible to the point of origin of the dust.

Protective Clothing and Equipment

suitable

The occupier shall provide and maintain
workers

protective equipment for the protection of
engaged in any such process, that is to say:—

(a) suitable leggings with spats or other covering
for the feet, where such equipment is a necessary
supplement to the clothing of the worker so as
to afford adequate protection against burns or
scalds for the legs and feet of any worker while
he is engaged in carrying or pouring molten
metal;

(6) non-inflammable overalls for any worker
engaged in carrying or pouring molten metal or
attending at the cast;

(c) suitable gloves or hand-leathers for any worker
engaged in handling hot metal, hot plates, mould-
ing boxes, cores, pig-iron or other material likely
to cause damage to his hand by burn or scald;

(<0 approved respirators for any worker engaged on
easing castings, or on carrying out operations
inside a cupola, furnace or ladle, or on knock-
out operations creating a heavy dust concentra-
tion which cannot be dispelled quickly and
effectively by the existing ventilation arrange-
ments;

(e) suitable goggles for any worker engaged in (i)
working at a cupola spout or furnace spout or
attending to a cupola or furnace where there is
risk to the eyes from molten metal, (ii) carrying
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or transporting molten metal, (iii) pouring molten
metal, or (iv) work involving risk to the eyes
from hot sand being thrown off.

Bathing Facilities and Clothing Accommodation

The occupier shall provide and maintain, for the use
of persons employed in the foundry:—(a) adequate and
suitable facilities for taking shower or other baths, with
suitable arrangements for privacy, and including
suitable accommodation for dressing, undressing or
changing clothes in a changing room or changing rooms
adjoining each room in which such baths arc situated,
and (5> an adequate number of lockers or other suitable
arrangements, in or conveniently near to such changing
rooms, for the accommodation of clothing belonging
to persons using the baths.

If in the case of any foundry the Chief Inspector
of Factories is satisfied that, by reason of lack of
space or by reason of difficulty of having structural
alterations carried out or of obtaining equipment or
adequate supplies of water, the full application of the
requirements of this regulation is for the time being
not reasonably practicable, he may by certificate in
writing (which he may in his discretion revoke at any
time) exempt the foundry from any of the requirements
to such extent and subject to such conditions as he
may specify in the certificate, and where such an
exemption is granted a legible copy of the certificate
shall be kept posted up in the foundry in a position
where it may conveniently be read by the persons
employed therein.

Grinding-wheel Fatality

The Borough Coroner (Mr. J. H. S. Addison) told
the jury at an inquest at the Guildhall, Walsall, on Mon-
day of last week, that it was quite clear the cause of an
accident in which Mr. Leonard Arthur Steele lost his
life as a result of a grinding wheel bursting would
never be known. Steele, a grinder, was struck in the
abdomen by fragments of the wheel while working on
a machine at the foundry of Malleable, Limited, Little-
ton Street, Walsall, on December 16.

Mr. Ellis Jones, who shared Steele’s machine, said
he stopped the machine while Steele altered the speed
from first to second, a change which should not have
been made in view of the size the grinding wheel was
later found to 