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W R I T E  T O  S P E R M O L I N  L I M I T E D ,  H A L I F A X ,  E N G L A N D
T e le p h o n e :  H a lifa x  4197 T e le g r a m s :  S p e rm o l in ,  H a lifa x

W R IT E  FO R  FU LL  IN F O R M A T IO N  u

the Spermolin] mnqe
O F  F O U N D R Y  S P E C I A L I T I E S

Photograph by courtesy of 
M essrs. John Stirk dk Sons Ltd., 

H a lifa x

ROTARY CORE MACHINES
T his SPE R M O L IN  R o tary  C ore  M aker is 
sim ple, efficient and  econom ical in  o p e ra tio n  
and  offers a w ider scope th a n  any  sim ilar 
m achine.

CORE OILS & BINDERS FOR EVERY TYPE OF CASTING
T he cores show n  above are  used  in  th e  casting  o f  
12 to n  p lan ing  m achine beds. A  good  green b o n d  
and  d ry  streng th  are requ ired  fo r th is type  o f  co re  and 
It is essential th a t n o  d is to r t io n  takes place. T his 
m o d em  fo u n d ry  em ploys sim ilar cores fo r all types 
o f  castings, fro m  5 to  2 0  to n s  an d  these  are  m ade en tire ly  
w ith  SPE R M O L IN  C ore  O ils an d  B inders. T he  cores 
break  d ow n  easily w hen  castings reach  th e  fettling 
shop , thereby  saving tim e an d  lab o u r  costs.

SAND MIXING MACHINES

T he S PE R M O L IN  M ajor th o ro u g h ly  m ixes batches o f 
sand and  oil in  4 m inu tes . Supplied  w ith  d irec t drive by 
5 H .P . m o to r  o r  be lt d rive and  p rov ides au tom atic  
discharge. M achine s tops w hen safety grid 
is open .
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T E L E P H O N E : W O L V E R H A M P T O N  1295!

DIAMOND MOTORS (Wolverhampton) LTD
UPPER VILLIERS STREET • WOLVERHAMPTON

G r AISELEY stillage trucks w ill carry 
20 cw t. at a tim e, w o rk  all day up inclines, 
round corners and In and o u t o f confined 
spaces. A fte r  8 o r 10 miles they need re
charging w ith  about 4 units o f e lec tric ity . 
That's economy fo r  you. A t n igh t they sim 
ply plug in to  the charger which autom atically 
switches o ff when they are ready fo r the 
next day’s w o rk . D e live ry is good at 
present. May we arrange a dem onstration 
w ith  you r nearest service depot.

FO U R
I

TO E F F IC IE N C Y
r n w u s Ą / j  t J s S ' \

A  few short strokes 
l i f t  the loaded p lat
form  4 inches. A 
simple release valve 
lets i t  down again.

This handle con
tro ls  forw ard 
a n d  r e v e r s e  
drive, steering 
and b r a k i n g .  
L itt le  sk ill is 
needed.

O n ly  12 Inches high, 
the stillage table 
gives you an area 
o f more than 10 
square feet.

S e l f - c o n t a i n e d  
power u n it contains 
m otor, shock-proof 
autom atic clutch 
and reduction gear.

PO IN TS

For those who pre fer a high stillage. The table has an area of 
I3£ square feet and stands 27 inches high.
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Fordath Mixers 
Aid Shell Moulding

Think of your shell moulding plant and get in touch with

THE FORDATH ENGINEERING CO. LTD. —  —

h ig h  efficiency o f  th e  F o rd a th  ‘N ew

T y p e ’ M ix in g  M ach in e  in  m ix ing  sands

L o n g  p ro v ed  in  th e  co re  sh o p , th e

F o rd a th  M ix e r has now  been  ad ap te d

(an d  is rap id ly  be in g  ad o p ted ) fo r w ork 

in  th e  shell m o u ld in g  p rocess. A long

s id e  te c h n o lo g ic a l a d v a n c e s  in  th e

PERFECT HOMOGENEITY OF 

THE SAND/RESIN MIX

e v er y o n e  i n  th e  fo u n d r y  t r a d e — a n d  

m a n y  in  o th e r  in d u s tr ie s — k n o w s o f  th e

a n d  pow ders o f  all k inds , w ith  o r  w ith 

o u t liq u id  b o n d in g  m ateria l.

fo u n d ry — an d  shell m o u ld in g  is u n 

d o u b ted ly  th e  m o s t in te res tin g  te ch 

n ica l d eve lopm en t since th e  w ar— com e 

associa ted  p rob lem s and  hazards.

F in e  pow ders m ake fine d u st— w hich  

is  an y th in g  b u t  fine fo r th e  operatives 

unless . . . unless b y  carefu l design  th e  

d u s t  can  be  k e p t w here  i t  be longs: in  

th e  san d /re s in  m ix tu re !

M odified  by  a d d itio n a l co m p o n en ts  
p ro v id in g  p e rfe c t p ro te c tio n  fo r  op e ra tiv es , th e  

F o rd a th  M ixer h as a ll th e  ad v an tag es :
1 Sw ift preparation o f the batch by intensive mixing action with vigorous 

turbulence in s id e  the machine.
2 The intensity o f the mixing action ensures perfect distribution o f any 

w e t t i n g  a g e n t s  which are to be embodied in the sand/resin mix.
3 Rubber sealed dust cover embodies butterfly valve charging inlet.
4  Spring loaded discharge chute giving dust-free attachment to dump-box.
5 Enclosed motor drives through V-ropes to vertical worm reduction gear, 

totally enclosed and sealed from mixing chamber.
6 Every batch of sand I resin mix is sealed and delivered qu ick ly  a n d  

dustlessly .
7  Units complete, mounted on bedplate, are available for 8olb, ijo lb , 

goolb, ssolb, zooolb batch-sizes.

f o r d a t h  'New
Type' Mixer, 
modified for shell 
moulding, with 
rubber sealed 
charging inlet and 
spring loaded chute, 
giving dust-free 
discharge.

HAMBLET WORKS, WEST BROMWICH, STAFFS. T e le p h o n e : W e st B ro m w ic h  O j jy ,  0540,  i 6qe. T e le g ra m s : M e ta l l ic a l ,  W e st B ro m w ic h
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FOUNDRY FACINGS FOUNDRY FURNISHINGS

SHALAGO
BONDED

BLACKING
MI X O N L Y  W IT H  CLEA R W A TER  

FOR
DRY SAND M OULDS  
A N D  CO RE W ASH

W*.‘ CUMMIN© ©*. L' 1
GLASGOW FALKIRK CHESTERFIELD

DEEPFiELDS near BILSTON 

& MIDDLESBROUGH



T his G rinder has been designed and built as a result o f experiments over four years, and is the fifth model 
which has been built.
T he photographs reproduced above were taken by T he English Steel Corporation L td ., Sheffield and show the 
machine grinding wood. (T his m aterial produces a large volume o f smoke which can be photographed). I t  m ight 
be thought th a t the second photograph is a fake, bu t this is no t so. In  actual fact, owing to  the direction of the 
w ind, the smoke discharged outside the shop was blown in through the roof ventilator in such volume th a t a 
num ber o f people in th e  shop thought tha t a fire had been started.
T h e  ESC Swing G rinder is bu ilt around an entirely new theory of dust extraction. T here is a main duct im me
diately in front of the wheel and a secondary side duct which draws the fine dust away from the top of the wheel at 
righ t angles to  the line of rotation.
EX H A U STIV E T E S T S  W H IC H  HAVE BEEN 
FIL M E D  PROVE T H A T  T H IS  M A C H IN E COM 
PL ET E L Y  SOLVES O N E O F T H E  W O RST 
PROBLEM S IN  T H E  CAM PAIG N  A G A IN ST  
PN EU M O C O N IO SIS.
In  your own and your operators’ interests w rite to  us 
for full details.

LUKE & SPENCER LTD.
Viaduct W orks, Broadheath, A ltrincham , Cheshire 
P h o n e : A ltrincham  3281 G ram s ‘‘ E m ery , A ltrincham ”

SEPTEMBER 17, 1953 FOUNDRY TRADE JOURNAL

A NEW 20" SWING FRAME GRINDER
which completely solves one of the worst problems in the foundry

G R I N D I N G

W O O D

W I T H

E X H A U S T

OFF

G R I N D I N G

W O O D

W I T H

E X H A U S T

ON
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BRIQUETTED ALLOYS

P R O V I D E  C U P O L A  E C O N O M Y

•  Uniform  in  s ize
S IL IC O N

No m ech a n ica l lo s s  o f a lloy  

W eigh in g  is  avo id ed  

G reater co n v en ien ce  in  u se
M A N G A N ESE

A llow  the u se  of a h igh er  proportion  
o f scrap  in  the charge

C H R O M ESilicon
(Standard)

Silicon
(Special)

Zirconium 
(-f  Silicon)M anganese Chrome

W eight of 
B riquette (lbs.)

W eight of Con
tained Alloy (lbs.)

Z IR C O N IU M

G R A D E D  A L LO Y S F<

LADLE ADDITION
G R E A T L Y  
O F  CAS T  
I R O N S

I M P R O V E  THE S T R U C T U R E S
75/80% F E R R O S IL IC O N

T o  r e d a c e  c h i l l  and  im prove m achinability .
6% Z IR C O N IU M  F E R R O S IL IC O N

T o  im p r o v e  m a c h in a b i l i t y  an d  increase strength .
S M  Z  A LLO Y

T o  im p r o v e  s t r e n g th  and  balance section thickness variations. 
FO U N D R Y  G R A D E F E R R O C H R O M E

T o  in c r e a s e  c h i l l , refine s tructu re  an d  im prove strength .

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

G RA DING S :
75/80%  F errosilicon  i  x  A  : i  X t : 100, 120 & 200 M eshes.
6% Z irconium  Ferrosilicon  1 X 1 :  i  X 
S M Z  A lloy i  X 32 M esh.
F ound ry  G rade F errochrom e (65%  C r. - 6/8%  Si) 20 M esh.

BRITISH ELECTRO METALLURGICAL COMPANY LTD.
WINCOBANK SHEFFIELD ENGLAND

TELEPHONE: ROTHERHAM 4257 '■ T ELEG R A M SBEM C O ” SHEFFIELD
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Ser>d f0, 
sPecim e 

A u s t r i a  

lockel

T H E  BRIGHTSIDE F O U N D R Y  & EN G IN EERIN G  CO. LTD.
a n d  a t  B E L F A S T  B I R M I N G H A M  B R A D F O R D  B R I S T O L  E D I N B U R G H  G L A S G O W  

L O N D O N  M A N C H E S T E R  N E W C A S T L E  P O R T S M O U T H

BP 47
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Where fumes, smoke, steam and excessive heat result from manufacturing 
processes—in Foundries, Retort Houses and Furnace Buildings—the great thing 
from the workers’ point of view is to  clear the air rapidly. N o other system offers 
such rapid and efficient ventilation as H ill’s Patent Roof Ventilating Shutters. 
They provide what is virtually a moveable roof to the building, and at the touch 
of a button they can be opened up to an angle of 65 degrees in 60 seconds— 
drawing off heat and fumes, and letting in fresh air and unobstructed daylight 
—a great and immediate relief to workers in hot or humid shops.

MANAGEMENT

Good ventilation is a sound investment on the part of the management, because 
good working conditions are conducive to good workmanship, and efficient 
ventilation reduces fatigue and absenteeism and leads to increased production. 
In  addition to their greater efficiency, H ill’s Ventilating Shutters offer the most 
economical system of ventilation, require negligible maintenance, effect a con
siderable saving in artificial lighting and glass-cleaning and can be installed in 
old or new buildings.

THE ARCHITECT
Architects who specify, and builders who install, industrial ventilating systems 

m ust obviously insist on those o f proved efficiency and reliability. Proof of the 
high reputation of H ill’s Ventilating Shutters is to be found in  the fact that they 
have been installed in  many of the best-known organizations throughout the 
country. Architects and Builders are assured of the whole-hearted co-operation 
of our Technical Advisory D epartm ent at all times.

H ILLS IN D U S T R I A L  V E N T IL A T O R S
In a d d itio n  to V e n tila tin g  Shu tte rs , H i l ls  INDUSTRIAL VENTILATORS inc lu de  STACK ROOF VENTILATORS and  WALL-TYPE AIR  
IN LET VENTILATORS. For e x p e rt a dv ice  on in s ta llin g  e ffic ie n t ve n tila tio n  in  a new o r  e x is tin g  b u ild in g ,  we  in v ite  you 
to co nsu lt o u r Te chn ica l Advisory  D e p a rtm e n t. L ite ra tu re  g la d ly  sent on request.

HILLS (WEST BRO M W ICH) LIMITED, ALB IO N  ROAD, WEST BRO M W ICH. Tel. : W ESt Bromwich 1025 (7 lines)
London: 125 High H olborn , W .C .I. T e l.: H O Lborn  8005/6

B_r  a n  c h e s a t  B i r m i n g h a m  * B r i s t o l  * M a n c h e s t e r  * N e w c a s t l e . o n - T y n e  * G I a s g  o  w  a n d  B e I f a  s t
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tasks —
b ille t  a n d  in g o t r e -h e a t in g ;  p la te  h e a t in g ;  

a n n e a lin g , s h e e t  m ill a n d  fo rg in g  

f u rn a c e s ;  fo u n d ry  c o re  ovens.

The Riley underfeed stoker gi fey a regular 
and automatic supply o f  coal and air to ■ 
the centre o f  the combustion zone.

RILEY STOKERS fo r arduous

Member o f tht International Combustion Organisation

R iley S tokers firing  uj
a 40-ton air furnace. p

UNWAVERING HEAT.

WITH LESS FUEL
C orrect furnace tem peratures and  hea t “ in the right 
p lace” are  essential in the firing o f  large ‘a ir ’ furnaces, 
fo r only then  can a high quality  o u tp u t be m ain tained . 
B oth features are  readily  ob ta ined  w ith the Riley 
Industria l S toker, w hich will also effect substan tia l 
saving in fuel consum ption  over h an d  firing m ethods, 
and  will function  w ith practically  no  a tten tio n  
during  the fu rnace operating  periods.
R iley S tokers a re  specially  m ade to  o pera te  co n tin u 
ously u n d er a rd u o u s  cond itions —  and  there  is a  
m odel fo r every purpose . W rite fo r b ook le t R513.

RILEY STOKER GO. LTD
{Mechanical Stokers • Syntron Electric Vibratory Equipment) 
NINETEEN WOBURN PLACE • LONDON • WC1

B
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e greatest name in SCRAP
B R O A D W A Y  C H A M B E R S  • H A M M E R S M I T H  • L O N D O N  • 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 • Morriston, Swansea • Sheffield
pTj/538/x n s

Sir William Siemens (1823- 1883) had, by 1857, developed the principle of the 
regenerative furnace in iron making. His next step was the use of gaseous instead 
of solid fuel in his furnace—the gas being generated separately in a gas producer. 
By this invention, the troubles associated with solid carbon and ashes at high tem
peratures were eliminated, and his conception of the open hearth furnace for the 
manufacture of steel was made possible. As a m atter of interest, the quality of the 
steel Siemens was able to produce overcame the long reluctance of the Admiralty to 
the use of steel for British warships.
To-day, the overwhelming demand for steel in every field of industrial expansion, 
as well as defence, emphasises the need for the speediest possible delivery to the 
Works of the maximum possible tonnage of that vital raw material, Scrap. Open 
hearth furnaces use enormous quantities of it. Make sure that all your Scrap gets 
back to the Works quickly and efficiently through George Cohen’s.

E s ta b lis h e d  in 
th e  Y ea r  1834
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C K U L.1B LL  f u r n a c e s .

Goins of the realm are but a few of the 
multitudinous products which stay in cir

culation because tliey are well made — 
and made well because someone knew 

the value of CRUCIBLE-MELTING . /.

T H E  M O R G A N  C R U C I B L E  C O . L T D ., B A T T E R S E A  C H U R C H  R D. ,  L O N  D O N , S .W . I I . B A T  8 8 2 2

FM



W ARD’S Foundry Supplies Department can 
provide everything for the modern foundry.

S I B  I 0 |  UJ 0 R K 5 S H E F F I E L D

,  . . ~ .. i\*  ~
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New opportunities 

in the greatest 

of all National 

Trade Fairs

B ookings a re  now  open fo r the 1954 B IF  and— this 
year exhibitors who apply early will be able to choose 
the site they prefer.

M ore— the earlier you  book  the surer you are  of 
getting in to  the advance cata logues; world-wide 
publicity  to  25,000 business m en before they travel to  
B ritain.

A pply now  to  you r R egional Office o f the B oard  o f 
T rade  fo r space a t the  L ondon  sections o f the F a ir and 
fo r full in form ation  ab o u t exhibiting. I f  you have no t 
exhibited before, they can tell you  w hat the F a ir  can 
now  offer to  you r particu lar business. F o r  space in 
the E ngineering and  H ardw are  Section a t  C astle 
Brom w ich apply to  C ham ber o f  Com m erce, 95 New 
Street, B irm ingham .

BIF MEANS BUSINESS

1954

London and # V S P I  Birmingham

3-14 May
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F O U N D R Y  E Q U I P M E N T  L T D
LEIGHTON BUZZARD, BEDFORDSHIRE, ENGLAND.
P H O N E :  L E I G H T O N  B U Z Z A R D  2 2 0 6 - 7 .  G R A M S :  ‘ E Q U I P M E N T ’ L E I G H T O N  B U Z Z A R D
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Y O U  W A N T  A  C O N TIN U O U S M ILL
T H A T  WILL GIVE LONG L I F E  AND PRODUCE UP 
TO T H I R T Y  TO NS  OF M ILLED SAND PER HOUR

S.B.3. M IL L  W IT H  G U A R D S

Then a machine b y

FOUNDRY EQUIPMENT LTD.

V
»dry E ff ic ie n c y

S .B .2 . M IL L — G U A R D S  R E M O V E D

W I L L  A M P L Y  
F U L F I L  YOUR  
R E Q U IR E M E N T S

2 2  A
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’ P H O N E : L E IG H T O N  B U Z Z A R D  2 2 0 6-7-8 . 'G R A M 'S  : “  E Q U IP M E N T  ”  L E IG H T O N  B U Z Z A R D
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THE MACHINE 
WHICH HAS BEEN 
POSITIVELY PROVED 
IN THE PRODUCTION 

F L AR GE  AND  
SMALL SHELLS

F.E. (SUTTER) S.P. 1,000 Autom atic Shell M oulding Machine producing 30" x  20" Shells 
fo r conveyor id le r-ro lle r castings (4" deep pa ttern— 6 castings per com plete shell 
m ould). This Illu s tra tio n  shows the invested pattern plate ro llin g  back to  the curing 
position.

Patents a pp lie d  fo r  in 'a l l  In d u s tr ia l C ountries.

LEIGHTON BUZZARD, BEDS, ENGLAND.
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C A T A L I N  L I M I T E D ,  W A L T H A M  A B B E Y ,  E S S E X  • T E L . :  W A L T H A M  C R O S S  3 3 4 4

M a n u fa c tu re rs  o f  C o re -b o n d in g  and P a tte rn -m a k in g  re s in s  fo r  th e  F o u n d ry

C atalac
flame-set spray

for better mouldings
and better castings

So simple to use 
Try it! 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.

P a te n t A p p lic a t io n  N o . 12404/53



Finning 
forgotten!
“ No metal 

penetration"
— T h e  A v e ry  F o u n d ry , 

S h e rb u rn -in -  

E lm e t.
The Avery foundry finds that Beetle W20 provides 
Stronger, harder cores, increases production. An 
example is this pillar core, the casting from which is 
75 lb. as cast and fettled weight 54 lb. Wall thickness 
o f the casting is J- in. to \  in. yet the long run o f high 
temperature metal shows no metal penetration. An 
excellent finish is obtained.

W rite  fo r  Technical leaflet C .B .l .

B EET LE  RESBN W IO  € o re» B in d er
B R I T IS H  IN D U S T R IA L  P L A S T I C S  L IM IT E D , 1 A rg y ll S tree t, London, W .l  
Sole agents in Scotland and Northern Ireland fo r  Beetle Foundry resins:
FOUNDR Y & ENGINEERING PROD UCTS CO. (GLASGOIV) LTD., 1-8 Farm Rd., Glasgow, S .l
ItE H T L E * is a  trade m ark registered in Great Britain and  in m ost countries o f  the world.

Beetle 
in use 
No. 26

SEPTEMBER 17, 1953 FOUNDRY TRADE JOURNAL



FOUNDRY TRADE JOURNAL SEPTEMBER 17, 1953

'T 'H E  proved method of hydraulically 
testing Valves, Castings and Pressure 

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

Manufacturers :

CHARLES S. MADAN & CO. LTD.
VORTEX WORKS • BROADHEATH
ALTRINCHAM ■ ENGLAND
Telephone: Te legram s :
ALT 0095 •« VORTEX ”

to

LBS. or Less

7,000
LBS. P.S.I. 

FROM

100
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n u

This sym bol identifies an  
advertisem ent by  the Brown  
& P oison group o f  com
pan ies , w hose w ide know 
ledge o f  industria l uses fo r  

starch products is fr e e ly  ava ilab le  to a ll 
w ho are interested. The Brown & Poison  
group m anufacture some 400 different 
starch products a n d  supply them  to more 
than  80 d ifferent industries.

M A D E  B Y  A M E M B E R  O F  T H E

Brown & Poison 
Group

KÔ R D E  K
means se rv ice  to

foundries

the u se  of G.B. K ordek toge ther with 
synthetic resins, to supp ly  the g re e n  bond  

that the resins lack.
The b in d e rs  in  the K ordek and  Kordol ran g e  

have  b een  w idely im itated, bu t they a re  still, by  
a la rg e  m argin, the m ost w idely u sed  of all cerea l 
b inders. Naturally, foundrym en p re fe r  to buy 
their ce rea l b in d e rs  from the firm with the w idest 
ex p erien ce  and  the la rgest re so u rces—the firm 
that perfo rm s and  controls ev e ry  m anufacturing 
operation  from  the g ra in  to the finished product. 
A nd the foundrym en a re  wise, for b e s id e  this 
reassu ring  backg round  of ex p erien ce , resou rces, 
and  control, the K ordek and  K ordol ran g e  is 
b ack ed  b y  a se rv ice  of technical adv ice  which 
no o ther m anufacturer of cerea l b in d e rs  can equal.

t h e  n a m e  k o r d e k  is know n throughout the foundry 
industry. K ordek and  Kordol w ere  the first ce rea l 
b inders  e v e r  offered to the industry, and  m odern  
cerea l-b inder practice, with its m any g rea t 
advantages for most c lasses of foundry work, 
w as built up  around  them.
Today, the m akers of the K ordek and  Kordol 
ran g e  a re  still p ioneering  the developm ent of 
new  uses for ce rea l b inders. An exam ple is

K o r d e K
B I N D E R S

K O R D E K  K O R D E K  K O R D O L

G. B. KORDEK a nd  G. B. KORDOL are  M a n u fa c tu re d  
u nd er B ritish  Letters Patent Nos. 515470  &  543202

C O R N  P R O D U C T S  C O .  L T D . ,  W E L L I N G T O N  H O U S E .  125 - 1 3 0  S T R A N D .  L O N D O N ,  W . C . 2
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R E 1: 1 N 1E D
P 1 G 1 R 1D N

Designed to  meet the demands o f nigh- 
quality castings, which are : strength, machine- 
a b ility , and resistance to wear.

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

The above illus tra tion  shows a group o f 
castings made from  this iron by a well-known 
economiser maker.

P R O M P T  D E L I V E R Y

THE' STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM



The Machine which w ill specially appeal to  those Foundries whose w o rk  
necessitates the  use o f a varie ty  o f d iffe ren t size m ould ing boxes fo r  small 

and medium size castings.

MACNAB and Company Limited 

PRESTIGE HOUSE ( | g |  HARROW
235 IMPERIAL DRIVE T elep h on e  : PINNER 600

MACNAB
MOULDING MACHINES

SEPTEMBER 17, 1953 FOUNDRY TRADE JOURNAL 23

for H igh  
Production

LATEST “ PIN/POST”  
TYPE JOLT SQUEEZE 
MOULDING MACHINE

S P E C IA L  F E A T U R E S  :

•  M ASSIVE Y E T  S Y M M E T R IC A L
C O N S T R U C T IO N .

O  J O L T  R A M — A  R E A L  B L O W .

•  SQ U EE ZE S  T O  A  SET PRESSURE.

%  P A T T E R N  D R A W — S T E A D Y  A N D  
S M O O T H .

•  A IR  O N  O IL  C O N T R O L  T O  
D R A W .

•  M E C H A N IS M  S A N D  P R O T E C T E D .

•  P A T E N T  A IR  -  L O A D E D  D IS C  
V A L V E S .

•
M A C N A B  M o u ld in g  M achines  
m ea n  C L E A N , A C C U R A T E  
A N D  W ELL F I N I S H E D  
m o u ld s .
We m a n u fa c tu re  m a n y  o ther  
ty p e s  and  s ize s  o f M ou ld ing  
M achines su ita b le  fo r  econo
m ica l p ro d u c tio n  o f  va ry in g  
cla sses  o f w o rk .
C atalogues g iv in g  fu l l  d e ta ils  
w ill be se n t on request.
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MANSFIELD
M O U L D IN G  SA N D

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

other places overseas.

Because Q U A L I T Y  makes its 
journey w o rth  w hile

THE MANSFIELD STANDARD SAND CO. LTD.
MANSFIELD ■ ENGLAND

T e l e p h o n e :  Mansfield 201.

^ y E  make fans o f all types and sizes—  
p rop e lle r, cen trifuga l and axia l— fo r cupola 

b low ing, dust rem oval, furnace b low ing, 
ve n tila tion , m an-cooling, d ry ing , heating— in 
fact, every purpose fo r  which fans can be 
p ro fitab ly  employed. W e also make all 
necessary fan ancillaries such as A ir  Heaters, 
A ir  F ilters, A ir  W ashers, Suction Hoods,
Ducts and Dust Settlers. A lso U n it 
Heaters fo r  use w ith  ho t w a te r, steam, 
gas and e le c tric ity .

% 'K E IT H - B L A C
K E I T H - B L A C K M A N  L T D . ,  M I L L  M E A D  R O A D .  L O N D O N ,  N . I 7 .  T N  :  T O T T E N H A M  452 2.

S ra n ch  O ffice »  a t M a n c h e s te r,  B irm in g h a m , Leeds, N e w c a s tle -o n -T y n e , G la s g o w , B e lfa s t,  a nd  P e n a rth , n r .  C a r d i f f .

301
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I N D E X  T O  A D V E R T I S E R S
25

39

58

51

(Met ul

29

P a g e  X o s .
A abacas E ngg. Co., L td . . .  . .  —
A dap tab le  M oulding M achine Co., L td . 
A erograph, T he, Co., L td .
A ero R esearch, L td .
A lar, L td . ............................................
A lba Chem icals Co., L td .
A lbion P u lverising  Co., L td .
A llan, Jo h n , A Co. (G lcnpark), L td . . .  
A llcock A  Co. (M etals), L td .
A lldays A O nions, L td .
A lum inium  U nion, L td .
A nderson-G rice Co., L td .
Andrew s A P la t t  (E ngn .), L td .
A nglard ia, L td .
A rm strong  W hitw orth  A Co.

Industries), L td .
A rm strong  W hitw orth  A Co. (P neum atic

Tools), L td ....................................................
Asea E lectric , L td .
Aske, W m ., A Co., Ltd.
A tlas D iesel Co., L td .
A ugust’s, L td ...................................................
A ustin , E ., A Sons, L td .
Badische M aschinenfabrik  A.-G.
B ake lite , L td .
B allard , F . J „  A Co.. L td ...........................
B allinger, L. J . H .. L td .
B arnard , II . B ., A Sons, L td .
B eakbane, H y ., L td .
Beck, H ., A Son, L td .
B en tley -Layileld , Ltd.
B erk, F . W ., A Co., L td .
B ier, I., A Son (Iro n  A Steel), L td . . .  
Bigwood. J . ,  A Son, L td .
B ilston  S tove A S tee l T ruck  Co., L t d . . . 
B irlec, L td .
B lackbu rn  A O liver, L td .
B ly the  Colour W orks, L td .
B orax  C onsolidated, Ltd.
B rad ley  A F oster, Ltd.
B rearley , R alph , L td .
B righ tside  F o u n d ry  A E ngineering  Co.,

L td .......................................
B ritish  Aero Com ponents, L td ..................
B ritish  E lec tro  M etallurgical Co., L t d . . . 
B ritish  E lectrical D evelopm ent Associa

tio n  ..............................
B ritish  F ou n d ry  U nits , L td .......................
B ritish  In d u s tria l P lastics, L td .
B ritish  In d u s tr ia l Sand , L td .
B ritish  In d u strie s  F a ir  
B ritish  In su la ted  Callenders’ Cables, L td . 
B ritish  Iro n  A Steel F ed era tio n  
B ritish  M oulding M achine Co., L td .
B ritish  O xygen Co., L td .
B ritish  P ig irons, L td .
B ritish  R esin  P roducts, L td .
B ritish  R onceray , L td .
B ritish  S ho tb last A E ngineering  Co., L td . 
B ritish  T hom son-H ouston  Co., Ltd. . .  
B ritish  T y re  A R ubber Co., L td .
Brom sgrove Die A Tool Co., L td .
B room  A W ade, Ltd.
B urdon  F u rnaces , L td .
B urtonw ood E ng ineering  Co., L td . 
B u tte rw o rth  Bros.
C atalih , Ltd.
C en tra l M anufactu ring  A T rad ing  Co.

(D udley), L td . . .  . .  . . 3 7
C halm ers, E., A Co., L td . . .  . .  —
C hance Bros., L td . . .  . .  . .  —
C hapm an A S m ith , L td . . .  —
C layton  Crane A H oist Co.. L td . . .  —
Cohen, Geo., Sons A Co., L td ..........................12
C olem an-W allw ork Co., L td . . .  . .  —
Colt V en tila tion , L td ..........................................40
C onsolidated P n eu m atic  Tool Co., L td . —  
C onstructional E ngineering  Co., L td . . .  —
C ontrolled H e a t A Air, L td . . .  . .  —
Cooke, B ailey, Ltd.
Copper D evelopm ent A ssociation 
Core Oils. Ltd.
C orn P roducts  Co., L td .
Council o f  Ironfoundry  A ssociations . .
Cox, Long (Im porters), L td .
C rockett, A Co.
Crooke A Co., L td.
C rofts (E ngrs.), L td .......................................
Cum m ing, W in., A Co., L td .
Cunliffe, J .  C. . .
Cupodcl, L td ....................................................
Cuxson, G errard  A Co., Ltd.
Dallow  L am bert A Co., Ltd.
D avidson A  Co., L td .....................................
D.C.M. M etals (Sales), Ltd.
D iam ond M otors (W olverham pton), Ltd. 
D owson A M ason Gas P la n t Co., L t d . . . —
D uuford  A E llio tt, L td . . .  . .  —
D urrans, Jam e s, A Sons, L td . . .  . .  2
E aves A S harpies, L td . . .  . .  . .  35
E lectric  F u rn ace  Co., L td . . .  . .  —

377

38

375

18

0
50

44
44

4

PAGE XOS.
E lectrom agnets, L td . . .  . .  . .  —
E llio tt, Theo, A  Son, L td . . .  . .  35
Esso P etro leum  Co., L td . . .  . .  —
E th e r , L td . . .  . .  . .  . .  —
E very , H y ., A Co., L td . . .  . .  —
E yre S m elting  Co., L td . . .  . .  —
F . A M. Supplies, L td . . .  . .  . .  373
Fclco H oists . .  . .  . .  . .  —
F erguson, Jam es, A Sons, L td . . .  —
F isher F oundries, L td . . .  . .  . .  —
F lex to l E ngineering  Co., L td ..................—
F o rd a th  E ngineering  Co., L td . . .  . .  5
F o rres t, 11., A Sons (E ngrs. P a tte rn  

M akers), L td . . .  . .  . .  . .  —
F o u n d ry  E qu ip m en t, L td . . .  10  & 17
F ound ry  P la n t A M achinery , L td . . .  —
F o u n d ry  M echanisations (B aillo t), L td . 43

. .  37
58

. .  37

F ou n d ry  Services, Ltd 
Fow ell, Geo., A Sons, L td .
F oxboro-Y oxall, L td .
F u lle rs’ E a rth  U nion, L td ., The 
G add, Thos.
G am m a-R ays, L td .
G eneral E lectric  Co., L td.
G .H .L . (P a in te rs) , L td . . .
G eneral R efrac tories, L td .
G lenboig U nion F irec lay  Co., L td .
G liksten , J . ,  A Son, L td .
G reen, Geo., A Co. ..............................
G rove P ain tin g  A D ecorating  Co., L td . 
G uest, K een, Baldw ins Iro n  A  Steel Co.,

L td ..................................................................
G unim ers, L td .
G .W .B. E lec tric  F u rn aces , L td .
H and ling  E q u ip m en t Co., L td .
H arbo rough  C onstruction  Co.. L td . 
H arg raves  Bros.
H argreaves A G o tt, L td .
H arper, W m ., Son A Co. (W illenhall),

L td ...................................................................
H arv ey  A LongstaiTe, L td .
H aw kins, W . T ., A Co.
H enderson , Chas.
H ep b u rn  C onveyor Co., L td ......................
H eyw ood, S. H ., A Co., L td ......................
H ill-Jones, Thom as, Ltd.
H illm an , J .  A A., L td .
H ills (W est B rom w ich), L td .
H olm an B ros., L td .
H orrocks, Jo sep h
Ilfo rd , L td .........................................................
Im p e ria l Chem ical Industrie s, L td .
In candescen t H ea t Co., L td .......................
In te rn a tio n a l M eehanite M etal Co., Ltd. 
J a ck m an , J .  W ., A Co.. L td .
Jack s , W m ., A Co., Ltd.
Jeffrey , A., A Co., L td .................................
K eith -B lackm an , Ltd.
K ing Bros. (S tourbridge), L td .
K ing, Jo h n , A Co. (Leeds), L td .
K odak, L td . . .  . .  . .  . .  —
L afarge A lum inous C em ent Co., L td . . .  —
Laidlaw , D rew  A Co., L td ............................... —
L am b eth  A Co. (L iverpool), L td . . .  —
Lazarus, Leopold. L td ....................................... —
L eicester, Lovell A Co., L td . . .  . .  —
L ennox F ound ry  Co., L td . . .  . .  56
Levy, B ., A Co. (P a tte rn s), L td . . .  30
L ord, E. S., L td . . .  . .  . .  —
L uke A Spencer, L td . . .  . .  . .  7
M acdonald, Jo h n , A Co. (P neum atic

Tools), L td .........................................................—
M acnab A Co., L td . . .  . .  . .  23
M adan, Chas. S., A Co., L td ............................20
M ansfield S tan d a rd  S and  Co., L td . . .  24
M arco Conveyor A E ngineering  Co., L td . — 
M arsden, H ind A Son, L td . . .  . .  35
M atthew s A Y ates, Ltd. . .  . .  —
M athison, Jo h n . L td . . .  . .  . .  —
M atterson , L td . . .  . .  . .  . .  —
M ay, J . H. .................................................—
M etalline Cem ent Co. . .  . .  . .  —
M etalectric  F u rnaces, L td . . .  . .  —
M etronie In s tru m e n t Co.. L td . . .  . .  —
M idland Silicones, L td . . .  . .  . .  —
M ining A Chem ical P roducts, L td . . .  —
M itchell’s E m ery  W heel Co.. L td . . .  —
M odern F u rnaces  A S toves, L td . . .  57
Mole, S ., A Sons (G reen  Lane F oundrv),

L td   . .  —
M olineux F o u n d ry  E q u ip m en t, L td . . .  48
M ond X ickel Co., Ltd. . .  . .  . .  —
M onom eter M anufactu ring  Co., L td . . .  56
M onsanto Chem icals, L td . . .  . .  —
M organ Crucible Co., L td . . .  . .  13
.Morris, H erbert, L td ...........................................—
M uir, M urray  A Co., L td . . .  . .  —
M usgrave A  Co., L td . . .  . .  . .  —
M usgrave, E llio tt, L td . . .  . .  . .  —
Xeville, T . C., A Sons. Ltd. . .  . .  53
Xew Conveyor Co., Ltd. . .  . .  —

26

37

46

36

59

10

54

54

60

37

35
35

45

59

11

42

35

P a g e  N o s .
N itra  Hoy. L td ........................................................—
N orton  A lum inium  P roduc ts . L td . . .  —
N o rto n  G rind ing  W heel Co., L td . . .  —
P age P ack ing , L td ...........................  . . —
P ag e t E ng in eerin g  Co. (L ondon), L td . —  
P a lm er T vre , L td . . .  . .  . .  —
P a n tin . W . A C ., L td ....................................
P a rish , J . ,  A Co.
Pascall E n g ineering  Co., L td .
Passe , J . F ., A Co.
P ate rson  H ughes E ng ineering  Co., L td . 
P a tte rn  E qu ipm ent Co. (L eicester), L td . 
P a tte rn m a k e rs  (E ngg .) Co.. L td .
P a tte rn s  (D erby) L td .
P erry , G ., A Sons, L td .
P hilips E lec trica l, L td . . .  . .  . .
P h illip s . J . W. A C. J . ,  L td ........................
P ickerings, L td .
P ickford, H olland A Co., L td .
P neu lec , L td .
P o rt w ay, C., A S on, L td .
P o tc lays, L td .
Pow der M eta llurgy , L td .
P recision  Prcssw ork Co., L td .
P rem o P a tte rn  Co., L td . . .
P rice , J . T .. A Co. (B rass A A lum inium  

F ounders), L td .
P rice . J . T ., A Co., L td .
R ansom es. S im s A Jefferies, L td .
R apid M agnetic M achines, L td .
R ea  veil A Co., L td .
R efrac to ry  M ouldings A C astings, Ltd. 
R ichardson E ng ineering  (B ’ham ), L td . 
R ichardson, R . J . ,  A S ons, L td .
R idsdale  A Co., L td .
R iley S to k e r Co., L td ...................................
R o p er, E . A ., A Co., L td .
R o thervale  M anufacturing  Co., L td . . .  
R ound O ak Steel W orks. L td . '..
R ow land, F . E ., A Co., L td .......................
R u le A M o f f a t ...........................................
R ustless Iron Co., L td .
S afety  P roduc ts . L td .
Sandv ik  Steel B and  C onveyors, L td . . .
Sarg inson B ros., L td .....................................
$ t .  G eorge’s E ngineers, L td .
Sco ttish  F ou n d rv  Supplies Co.
Sheffleld S m elting  Co., L td ........................
S heppard  A S ons. L td .
S inex E ng ineering  Co., L td .
S k lenar F u rnaces, L td .
S lip  T rad ing  A S hipping  Co., L td .
Slough M etals, L td .
Sm edley B ros., L td .
Sm eetoh , Jo h n  A ., L td .
S m ith , A lb ert, A Co......................................
S m ith , Jo h n  (K eighley). L td .
S m ith , W . H ., A S ons, L td ........................
Spencer A  H als te ad , L td .
Sperm olin , L td ................................................
S tan to n  Ironw orks Co., L td ., The 
S tave ley  Iron  A Chem ical Co., L td .
Steele A Cowlishaw. L td .
S te in  A A tk inson , L td . . .
S te in , John  G ., A Co., L td .
S terling  F ound ry  Specialties, L td .
S te rn o l, L td .
S tew art. Colin, L td ........................................
S tew art a n d  G ray, L td .
S tu r te v a n t E ng ineering  Co., L td .
Suffolk Iron  F ound ry  (1920), L td . 
S w ynnerton  R ed M oulding Sand
T allis, E ., A S ons, L td .................................
T angyes, L td .
Teisen. T h .........................................................
T hom as. G. A R ., L td .
T hom son A M c I n t y r e ..............................
T ilghm an’s P a te n t Sand P la s t Co., L td . 
T u rn e r M achine T ools, L td .
T yseley  M eta l W orks. L td ..........................
U n ited  S ta tes  M etallic P ack ing  Co., L td . 
U niversal C onveyor Co., L td.
U niversal P a tte rn  Co. (L ondon), L t d . . . 
V aughan  C rane Co., L td .
V aughans (H ope W orks), L td .
V auxhall M otors, L td .
V ickers, Jo h n . A S o n s ..............................
V okes, L td .
W add ing ton , G ., A S on, L td .
W adk in . L td ....................................................
W alker, I. A I ., L td ......................................
W ard , T hos. W ., L td ....................................
W aring  Bros.
W a rn e r A  Co.. L td .
W atsons (M eta llurg ists). L td .....................
W e b ste r A Co. (Sheffield), L td .
W engers, L td ...............................................
W est M idlands R efining Co., L td .
W ith am , L . A., A Co. . .
W oodw ard Bros. A Copelln , L td .

53

60

45

36
51

60
14
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Y O R K S H IR E

L E V E N S E A T

B R A M C O T E

H E N S A L L

M A N S F IE L D  

W A R S O P  

Y O R K  Y E L L O W  

W E A T H E R H I L L

C H E L F O R D  

K I N G ’ S L Y N N  

M I N I M U M  

M A X I M U M  

L E V E N S E A T

S O M E R F O R D

L E I G H T O N

B U Z Z A R D

B A W T R Y

S O U T H P O R T

T ech n ica l D a ta  o f any o f the above G .R . Refractory Sands sent on request.

G E N E R A L  R E F R A C T O R I E S  L T D
G E N E F A X  H O U S E ,  S H E F F IE L D ,  10 T e le p h o n e :  S H E F F IE L D  3 1 113

a  ‘GR’ SAND FOR EVERY IN D U ST R IA L  NEED

MOULDING SANDS SILICA SANDS
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w in*  WHICH n  in COHPOKATLD TH E  IR O N  AN D  S T E E L  TRAD ES /O U RN AL

T h e  F O U N D R Y  T R A D E  J O U R N A L  is th e  O ffic ia l O rg a n  o f  th e  
fo llo w in g  :—

IN S T IT U T E  O F  B R IT IS H  F O U N D R Y M E N
PR E SID E N T : E . L o n g d e n ,  M . I .M e c h .E .  I I ,  W e lto n  A ve n u e ,

D id s b u ry  P ark , M a n c h e s te r, 20.

Secretary  T .  M a k e m s o n ,  M .B .E .,  S a in t John  S tre e t C h am be rs 
D e an sg ate , M a n ch e ste r, 3. 'P h o n e  a nd  G ra m s  : B la c k fr ia rs  6178.

B R A N C H E S
Birm in gh am . Coventry and  W e st M id lan ds  : A . R. B. G am eso n , G aia 

C r o f t ,  G ala  Lane, L ic h fie .d , Staffs. B ris to l and  W est o f  England :
G . W .  B ro w n , 51, W e s tb u ry  R o ad , B r is to l.  £ . M id lan ds  : S. A . H o rc o n , 
163, M o rle y  R oad, C h a d d e sd o n , D e rb y . Lancs. : F. W .  N ie ld ,
114, C la rk s f ie ld  R oad, O ld h a m . L in e s :  D r .  E. R. W a lte r ,  T he  T e c h 
n ical C o lle g e , L in c o ln . London : W .  G . M o c h rie , T yse ley  M ecal W o rk s ,  
L im ite d , B a lfo u r H o use , F in s b u ry  P ave m e nt, L o n d o n , E .C .2. N ewcastle- 
upon-Tyne : F. R o b in so n , S ir  W .  G . A rm s tro n g ,  W h itw o r th  & C o . 
( Iro n fo u n d e rs ) ,  L td . ,  C lo se  W o rk s ,  G ate she a d. Scottish : J. B e ll, 60, 
S t. Enoch S quare, G la sg o w . S h e ffie ld :  J. H . Pearce, 31, C a usew ay 
H e ad  R oad, D o re , Sheffie  d . Tees-side : F. S he p he rd . H e ad , W r ig h ts o n  
& C o ., L td . ,  Teesda le  I ro n  W o rk s ,  T h o rn a b y -o n -T e e s . W ales and  
M onm outh : A . S. W a l l ,  14, Palace A ve n u e , L la n d a ff, C a rd iff .  W est 
R id ing o f  Yorkshire : H . W .  G r if f i th s ,  46, P e c k o v c r D r iv e , T h o rn b u ry , 
B ra d fo rd . South A fr ic a  : S e c re ta rie s , S.E .I.F.S .A ., B arc la ys  B a n k  B u ild 
ing s , C r .  C o m m is s io n e r a nd  H a r r is o n  S tre e t, J o h a n n e sb u rg .

SEC TIO N S
Burnley : H . J. W .  C o x , "  M o ssb an k,”  W h a lle y  R oad, G re a t  H a rw o o d , 

Lancs. Cape Town : S. W a d e , P .O . B o x  46, S a lt R iv e r. East Anglia  : L. W .  
S anders, L ake  a nd  E l lio t ,  L im ite d , B ra in tre e ,  Essex. F a lk irk  : A . B u llo ch , 
Jones & C a m p b e ll,  L im ite d , T o rw o o d  F o u n d ry , L a r b e r t ,  S tir lin g s h ire .  
S cottish-N orth  Eastern : R. L eeks, A le x a n d e r  Shanks & Son, L im ite d , 
A rb ro a th .  Slough : P. H o e s li, L ig h t P ro d u c tio n  C o .,  L td .,  S lough , Bucks. 
W est W ales : C . G . Je n k in s , “  H ig h  W in d s , ”  26. T o w n h il l  R oad , S k e lty ,  
S w ansea. Southampton : D r .  O . P. F in e r l,  F .I.M ., John  I. T h o r n y c r o f t  
& C o .,  L td . ,  W o o ls to n ,  S o u th a m p to n .

B R IT IS H  S T E E L  F O U N D E R S ’ A S S O C I A T IO N
Chairm an : T .  H .  S u m m e r s o n ,  S u m m e rso n 's  F o u n d rie s  L im ite d , 

A lb e r t  H i l l  F o u n d ry , D a r l in g to n ,  C o . D u rh a m . Secretary : R o b e r t
B a r b e r ,  A .C .I .S . ,  B ro o m g ro o v e  L od ge , 13, B ro o m g ro v e  R o ad , S he ffie ld , 
10. ’ Phone  and  ’G ra m s  : S he ffie ld  63046.

B R IT IS H  S T E E L  C A S T IN G S  R E S E A R C H  A S S O C I A T IO N

C hairm an : F . N .  L lo y d ,  B .A . ,  F. H . L lo y d  &  C o ., L td . D ire c to r : 
J .  F . B . J a c k s o n ,  B .S c ., A .R .I .C . ,  F . I .M .  S ecreta ry  :  R o b e r t
B a r b e r ,  A .C .I .S . ,  B ro o m g ro v e  L od ge , 13, B ro o m g ro v e  R o ad , S he ffie ld , 
10. ’ Phone  a nd  ’G ra m s  : S he ffie ld  63046.

A S S O C I A T I O N  O F  B R O N Z E  A N D  B R A S S  F O U N D E R S

President : W .  R . M a r s la n d ,  N e w m a n , H e n d e r &  C o m p a n y , L im ite d , 
W o o d c h e s te r ,  G lo s . Secretaries : H e a th c o te  &  C o le m a n ,  69,
H a rb o rn e  R o ad , E d g b a s to n ,B irm in g h a m , 15. ’ P h o n e : E D G b a s to n  4141. 
'G ra m s  : “  C la r i fy , ”  B irm in g h a m , 15.

L I G H T  M E T A L  F O U N D E R S ’  A S S O C I A T IO N

C hairm an : A .  H .  S tu r d e e ,  M .B .E .,  W h .E x . ,  M . I .M e c h .E .
Secretary : E r ic .  L .  H e a th c o te ,  69, H a rb o rn e  R o ad , E dg b asto n , B ir 
m in g h a m , 15. 'P h o n e :  E D G b a s to n  4141. 'G r a m s :  " C l a r i f y , ”  B ir 
m in g h a m , 15.

F O U N D R Y  T R A D E S ’ E Q U I P M E N T  A N D  S U P P L IE S  
A S S O C I A T IO N

President : F r a n k  W e b s te r ,  A u g u s t’s L im ite d ,  E x m o o r S tre e t,
H a lifa x . Secretaries : P e a t,  M a r w ic k ,  M i t c h e l l  &  C o m p a n y ,
9 4/9 8, P e tty  F rance, L o n d o n , S .W .I .  ’ Phone : A b b e y  7515. ’G ra m s  : 
"  C rusa de s, S o w e s t,”  L o n d o n .

I N S T I T U T E  O F  V IT R E O U S  E N A M E L L E R S
President : D r .  H a r o ld  H a r t l e y ,  C .B .E .,  D .S c ., H o n .M .I .G a s  E ., 

R a d ia tio n  L im ite d , 7 , S tra t fo rd  P lace, L o n d o n , W . l .  C hairm an : S . 
H a l ls w o r t h ,  P rin ce  E nam el a nd  M e ta l W o rk s  L im ite d , M a rsh  Side, 

W o r k in g to n ,  C u m b e r la n d . Secretaries : J o h n  G a r d o m  &  C o m p a n y ,  
R ip le y , D e rb y s h ire . 'P h o n e  : R ip le y  136.

C O U N C IL  O F  IR O N F O U N D R Y  A S S O C IA T IO N S
C hairm an : N .  P . N e w m a n ,  N e w m a n , H e n d e r a nd  C o m p a n y ,

L im ite d ,  W o o d c h e s te r ,  n e a r G lo u c e s te r. D ire c to r : K . M a r s h a l l .
Secretary : J . W .  B u t le r ,  C ru s a d e r H o use , 14, Pall M a ll,  L o n d o n , S .W .I.  
Phone : W h ite h a l l  7941.

P artic ip a tin g  Associations :  B r it is h  C a s t I ro n  R esearch A s s o c ia tio n
(a ffi l ia te d )  ; In s t i tu te  o f  B r i t is h  F o u n d rym e n  (a f fi l ia te d )  ; and  th e  
fo llo w in g  :—

Autom obile Ironfounders ' Association.— S e cre ta rie s  : H e a th c o te  a nd
C o le m a n , 69, H a rb o rn e  R o ad , E dg b asto n , B irm in g h a m , 15. 'P h o n e  : 
E D G b a sto n  4141. ’ G ra m s :  "  C la r i f y , ”  B irm in g h a m , 15.

B ritish  Ironfounders’ Association and B ritish  Bath M a n u fa c tu re rs ’ 
Association.— D ir e c to r  a nd  S e c re ta ry  : J. G a lb ra ith  S ne d do n, C .A .,
145, S t. V in c e n t S tre e t,  G la sg o w , C .2 . 'P h o n e :  C e n tra l 2891 ;
’ G ra m s : "  G ro u n d w o r k  G la s g o w .”

B ritish  G rit Association.— S e c re ta ry  : J. C a m p b e ll M a c G re g o r, 10, B an k  
S tre e t,  A ir d r ie ,  L a n a rk s h ire .

B ritish  M a llea b le  Tube F ittin gs  Association.— S e c re ta ry  : F. B. R ld g w c ll 
196, S ha fte sb u ry  A ve n u e , L o n d o n , W .C .2 .  'P h o n e  : T e m p le  B a r 6052-3 ; 
’G ra m s : "  B r im a tu f ia ,”  L o n d o n .

Cast Iron C h a ir Association.— S ecre ta ries  : P ea t, M a rw ic k , M itc h e l l  
&  C o .,  T h e  C a s t I ro n  C h a ir  A s s o c ia tio n , Q u e e n 's  S qu a re , M id d le s b ro u g h , 
Y o rk s h ire .

Cast Iron Axlebox Association and N a tio n a l Ingot M o u ld  Association .—  
S e c re ta rie s  : Peat, M a rw ic k , M itc h e ll & C o m p a n y , 301, G losso p  R oad, 
S heffie l '.  'P ho n e  and ’G ra m s : B ro o m h ill  6 3 0 3 1

Cast Iron, H e a tin g , B o ile r and Radicftor M a n u fa c tu re rs ' A ssocia tion .—  
S e c re ta ry : S ta n le y  H e n d e rs o n , 69, C a n n o n  S tre e t,  L o n d o n , E .C .4. 
’ P ho n e: C ity  4444.

Cast Iron Pipe Association.— S e c re ta ry : T . C la rk ,  C ru s a d e r H ouse , 
14, Pall M a ll,  L o n d o n , S .W . I . 'P h o n e : W h ite h a l l  7941.

Cast Iron Segment Association.— S e c re ta ry : H . A . D . A c la n d , 5 , V ic to r ia  
S tre e t,  L o n d o n ,S .W .I .  'P h o n e : A b b e y  1394.

Greensand Pipe Founders’ Association.— S e cre ta rie s : M c C lu re  N a is m ith  
B ro d ie  & C o m p a n y , 77, S t. V in c e n t S tre e t,  G la sg o w , C .2. ’ P ho n e: 
G la sg o w  947 6; ’G ra m s : “  L yc id a s ,”  G lasg ow .

N a tio n a l Association o f  M a llea b le  Ironfounders.— S e cre ta ry  : M iss L .
V e r ity ,  C h a m b e r o f  C o m m e rce  O ffic e s , T u d o r  H o use , B rid g e  S tre e t,  
W a ls a ll.  ’ P ho n e: W a ls a l l5 6 7 l.

I R O N F O U N D E R S ’ N A T I O N A L  C O N F E D E R A T I O N

Chairm an : D . G r a h a m  B is s e t ,  E n fie ld  F o u n d ry  C o .,  L td . ,  W a lth a m  
C ro ss . D ire c to r  • R . F o rb e s  B a ir d ,  117, C h u rc h  Lan e , H a n d s w o rth  
W o o d ,  B irm in g h a m , 20. ’ P ho n e: N o r th e rn  0343 &  003 7 ; 'G ra m s : 
"  Iro c a s t,”  B irm in g h a m .

L O C A L  B R A N C H  A S S O C IA T IO N S

East and  W est Ridings.— S e c re ta ry : O . G ib s o n , O liv e r  G ib so n  & Sons 
L td .,  Leeds. 'P h o n e : Leeds 21226. London, Home and Eastern
Counties.— S e cre ta ry  : A . L. N a d in ,  C o o p e r R o lle r B e a rin g  C o .,  L td .,  
K in g 's  L y n n , N o r fo lk .  'P h o n e : K in g ’ s L y n n  2500. M id lan ds .— S e c re ta ry : 
R. Forbes B a ird , 117, C h u rc h  Lane, B irm in g h a m , 20. 'P h o n e : 
N o r th e rn  0037 &  0343. N o rth  M id la n d .— S e c re ta ry : C has. J. S to n e , 
M a n lo ve  A l l io t t  &  C o .,  L td . ,  B lo o m sg ro ve  W o rk s ,  N o ttin g h a m . 'P h o n e : 
N o ttin g h a m  73084 o r  75127. N o rth  W estern,— S e c re ta ry : H . G o t t ,  N o r th  
F o u n d rie s , L td . ,  L an sd o w n e  R oad, M o n to n ,  Eccles. 'P h o n e : Eccies 
3545. Scottish.— S e c re ta ry : A l la n  F. U re , A l la n  U re , L td . ,  K e p p o c h h ill,  
G la sg o w . 'P h o n e : G lasg ow , D o ug las  2641.

N A T I O N A L  I R O N F O U N D I N G  E M P L O Y E R S ’ F E D E R A T IO N

P re s id e n t:  T .  L e e ,  H e n ry  H o llin d ra k e  & S on , L im ite d , P rinces
S tre e t,  S to c k p o r t.  Secretaries  • M a n n ,  J u d d  &  C o .,  8 , F re d e ricks  
P lace, O ld  J e w ry , L o n d o n , E .C .2. 'P h o n e : M e tro p o lita n  8613;
'G ra m s : "  M a n ju d ca  P h o n e ,”  L o n d o n .

L O C A L  A S S O C IA T IO N S

C a rd iff  and  D is tr ic t  Founders’ Association.— S e c re ta ry : G . M o r r is ,  12, 
W e s t  B u te  S tre e t,  D o cks , C a rd iff .  'P h o n e : C a rd if f  22846 .

Leeds and  D is tr ic t  Ironfounders ' Association.— S e c re ta ry : F. H . F o s te r,
H . J. G i l l  &  C o . (L e ed s), L td . ,  194, C a rd ig a n  R oad, Leeds, 6. 'P h o n e : 

5 2020.
Leicester and  D is tr ic t  Ironfounders ’ Em ployers’ Association.— S e c re ta ry : 

C . S. B ish o p , 8 , N e w  S tre e t,  L e ice s te r. 'P h o n e : G ra n b y  511.
Liverpool and D is tr ic t  Ironfounders’ Association.— S e c re ta ry : J. S. H assal, 

16/18, H a ck in s  H e y, L iv e rp o o l,  2 . 'P h o n e : C e n tra l 0114.
M anchester and D is tr ic t  Ironfounders’ Em ployers’ Association.— Secre

ta r ie s :  W e b b , H a n s o n , B u ll iv a n t  &  C o .,  90, D e an sg a te , M a n ch e s te r. 
'P h o n e : B la c k fr ia rs  8 36 7 ; 'G ra m s : " S o u n d , ”  M a n che ste r.

M id la n d  Ironfounders’ Association.— S e c re ta ry : R. Forbes B a ird , 117, 
C h u rc h  Lan e , H a n d s w o rth  W o o d , B irm in g h a m , 20. 'P h o n e : N o r th e rn  
0343. 'G ra m s : "J a c e la c e ,”  B irm in g h a m .

M onm outhsh ire  Founders’ Association. —  S e c r e ta ry :  I. J. S m ith , 
T re d e g a r F o u n d ry , N e w p o r t ,  M o n . 'P ho n e  : N e w p o r t  4275 ;
'G ra m s : "  R o g e rw in c h ,”  N e w p o r t.

N o rth  o f  England Ironfounders ' Association.— S e c re ta rie s : M a n n , Judd 
G o rd o n  &  C o ., 61, W e s tg a te  R oad, N e w c a s tle -u p o n -T y n e . ’ Phone: 
N e w c a s tle  2 0836; 'G ra m s  : "  M a n n c a ,”  N e w c a s tle .

N o rth  S ta ffordsh ire  Ironfounders. Association.— S e c re ta ry : J. H . L . 
Beech B o u rn e r , B u llo c k  & C o ., F e d e ra tio n  H o use , S ta t io n  R oad, 
S to k e -o n -T re n t.  'P h o n e : S to k e -o n -T re n t 44245.

Scottish Ironfounders’ Association.— S e cre ta rie s : M a n n , Ju d d , G o rd o n  
&  C o ., 142, S t. V in c e n t S tre e t,  G la sg o w , C . l .  'P h o n e : C e n tra l 2 8 5 7 ; 
’ G ra m s : "  M a n n c a ,"  G lasg ow .

S heffie ld  and D is tr ic t  Ironfounders’ Association.— S e c re ta ry : T . G o d d a rd , 
M a n d e r, 59, C la rk h o u s e  R oad, S he ffie ld , 10. 'P h o n e : S he ffie ld  6 00 47 ; 
'G ra m s : "  E m p lo fe d ra ,"  S he ffie ld .

South o f  England Ironfounders ' Association.— S e c re ta rie s : M a n n , 
Ju dd  &  C o ., 8 , F re d e ricks  P lace, O ld  J e w ry , L o n d o n , E .C .2 . ’ P ho n e: 
M E T ro p o lita n  8613. 'G ra m s : "  M a n ju d ca  P h o n e ,"  L o n d o n .

W elsh Engineers’ and  Founders’ Association.— S e c re ta ry : W .  D . M . 
D a v is , I ,  S t. James G a rd e n s , Swansea. ’ P h o n e : Swansea 59166; 
'G ra m s : "  I r o n , ”  Swansea.

W est o f  E ngland Ironfounders ' Association.— S e c re ta rie s : M a n n , Judd 
&  C o ., 8 , F re d e ric k s  P lace, O ld  J e w ry , L o n d o n , E .C .2 . ’ P h o n e : 
M E T ro p o lita n  8613. 'G ra m s : "  M a n ju d ca , P h o n e ,”  L o n d o n .

W e st Rid ing Ironfounders’ Association.— S e c re ta ry : C . D . B u ck le , 
13, C h e a p s id e , B ra d fo rd . 'P h o n e : B ra d fo rd  25346.

B R IT IS H  C A S T  I R O N  R E S E A R C H  A S S O C I A T I O N
A lv e c h u rc h , B irm in g h a m . 'P h o n e  a nd  ’G ra m s : R e d d itc h  71 
Scottish Laborato ries.— B la n ty re  In d u s tr ia l E s ta te , B la n ty re . L a n a rk 

s h ire -  'P h o n e  486.
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O  Light weight, low inertia  mullers w ith  
adjustable spring pressure up to  4,000 lbs. 
each (in 3F) and 2,000 lbs. (in 2F).

©  Large Batch capacity.

® V e r y  large discharge door located w ith in  one 
wearplate quadran t. . .  rapid discharge o f batch.

£  M uller crib has removable section through 
which all rotating machinery can be removed 
w ith o u t in terfering w ith  overhead hoppers, 
structures, etc.

0  Inside and outside plows adjustable vertically 
and radially by positive screw device on upper 
end o f plow brackets . . . w ith o u t entering 
m ixer.

^ W e a r in g  edge o f plows coated w ith  special 
wear resistant material. Plow contour de
signed fo r maximum efficiency.

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

Q  Reducer mounted on m ixer bedplate casting 
w ith  V-belt d rive  m otor-to-reducer and 
coupling reducer-to-vertical-shaft o f m ixer.

®  V-belt drive allows fle x ib ility  in m ixer speed 
and protection against extrem e overloads and 
tram p iron . . . smooth, quiet operation.

0  Safe, positive sand sampler.

Developments in sand 
research and in new 
bonding materials have 
defin ite ly indicated a 
trend toward greater mulling pressures. August’s have 
now the perfect answer to  this problem in the new 2F and 3F 
August-Simpson M ix-M ullers, which makes possible increased 
m uller pressures w ith  a m inimum o f m uller inertia. This has 
been accomplished by using comparatively ligh t mullers, and 
employing a unique spring-loaded m uller arrangement which 
allows complete adjustment fo r variable m uller pressures.

H A L I F A X  * E N G L A N D
T e l. : Halifax 61247/8/9 Grams : August, Halifax

Sole Licensees and Manufacturers for British Empire 
(excluding Canada) o f the Simpson Sand M ixer i f f
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W here the Money Goes
E verybody is now  fam iliar w ith those sectioned 

circles, o r the like, w hich show  in a m an n e r easily 
unders tood  by even the not-so-in telligen t em ployees, 
how  a co m p an y ’s incom e is d iv ided. Y et, it w ould 
a p p ea r th a t th is is by no  m eans the u ltim ate  lesson 
th a t can be  d raw n  from  such efforts, and  M r. E rnest 
A llison, f . r .e c o n . s .,  has taken  the subject m uch  
fu rther. H is findings, based on  a ta lk  given to the 
W orks C ouncil o f  F . H . L loyd and  C om pany , 
L im ited , the w ell-know n steel founders, have been 
rep rin ted  and  issued as a pam phle t. In  it, the au th o r  
has w isely m ade a com parison  betw een the w orks’ 
incom e and  expend itu re  w ith  th a t o f the average 
em ployee o f the firm. C leverly, he has m ade fifteen 
divisions fo r bo th  cases and  thus “ m ateria ls , wages 
an d  sa laries ”  a re  co m p ared  to  “ fo o d  “ m a in ten 
ance and  deprecia tion  o f buildings ” to  “ clothes 
“ tran sp o rt and  carriage ” to  “ fares “ stores w ith 
d raw al ” to “ household  requisites and  “ general
reserve ” to  “ contingencies.” Several item s, such as 
repairs, ed uca tion , incom e tax  and  insurance are (as 
n ea r as can  be) parallel. W hen it com es to “ d iv i
dends,” the au th o r  has equated  this item  w ith John  
Sm ith ’s “ recrea tion  ”— a little fa r  fe tched , perhaps, 
b u t still reasonab le . H is tab le  show ing the am o u n ts  
is garn ished  w ith particu la rly  a p t illu stra tions, as 
fo r instance, aga in s t “  con tingencies,” a feed ing  
bo ttle , an d  a first-aid  box  a re  sketched on the 
househo ld  bu d g e t side. F ina lly , he ex tends h is 
a rg u m en t to  th e  repercussions o f  p roductiv ity  on

na tiona l econom y— an  a rg u m en t w hich is fu n d a 
m en ta lly  sound , an d  yet, w hen expressed an d  illus
tra ted  so  sim ply, is w ell w ith in  the com prehension  
o f  any  literate  person.

T here  is a case fo r fu r th e r en ligh tenm en t o f this 
k ind. F o r  instance, am ongst w orking-class pun ters 
a 2 to 1 against “ w inner ” is no t highly regarded, 
yet a 25 p e r cent, div idend paid  ou t by an industria l 
com pany  is regarded  as p rofiteering . O ne w onders 
if it is realized th a t a 2 to  1 w in p e r  day  is the equ i
valen t o f som e 73,000 p e r cent, pe r annum , 
w hereas a  25 p e r cent, p e r an n u m  dividend, 
if  o u r a rithm etic  be co rrec t, w hen expressed as odds, 
becom es 10,000 to  7 (tax -free , in  the case o f  b e t
ting). A n o th e r case w hich is o ften  m isunderstood  is 
tha t o f annua l incom e and  weekly earn ings. I t is 
no t uncom m on to find a w orkm an  believing tha t a 
m an earn ing  £ J ,000 a year is a “ b loated  cap ita lis t,” 
w hereas a w orking-class fam ily w ith its m em bers 
bring ing  in £20 a w eek is th o u g h t to  be n o t too  
well off.

It is obv ious th a t there is m uch  room  fo r in telli
gen t in struction  to  be given in th is field, an d  we 
reg ard  M r. A llison’s pam ph le t so h igh ly  th a t w e sug
gest a copy o f  it should  be sen t to  all the political 
parties. F ro m  the published  sta tem en ts o f such 
bodies, they  are  all in accord  w ith th e  sentim ents 
expressed. M oreover, th e  G o v ern m en t uses a  sim i
lar, sim plified, p resen ta tion  w hen issuing its an n u a l 
econom ic  survey.

D
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Institution of Production Engineers
S u m m er School Proceedings

Speaking at the opening of the fourth annual sum
mer school organized by the Institution of Production 
Engineers at Leamington. Mr. W alter Puckey, presi
dent of the Institution, said that it would be unwise 
for industrialists to count on getting greater freedom 
in the future, whatever the intentions of the present 
G overnment. He referred to the four “ problem chil
dren of industry.” Industry’s relation with politics and 
industry’s financial difficulties were the first two, with 
industry’s technological tasks and its defence obliga
tions as the third and fourth. Never, said Mr. Puckey, 
had industrialists taken so much interest in politics, or 
Doliticians greater interest in industry. He based his 
forecast of the likelihood of greater freedom on the 
international situation. “ M ore competition is needed 
and industry must have more chances o f making money 
and keeping it.” In comparison with the depth of 
industry’s financial difficulties, the Budget concessions 
were “ very marginal indeed.” Industry would not be 
able to raise its prices in the future ; it would have to 
gain on productivity and sales and services turnover.

Challenge from German Industry
Germany’s shmbuilding industry achieved a 12-fold 

increase from 1951 to the first five months of 1953. and 
G erm an exports, which equalled 4 per cent, of British 
exports in 1951. have risen this year to 50 per cent, of 
our own. These facts were giv<m bv S 'r Patrick Hannon 
at the summer school. From  day to  day, in 
increasing measure, the country would be faced with 
two main competitors, declared Sir Patrick, the United 
States and Germany. The prosperity of. the nation’s 
engineering industries was becoming more and more 
dependent on the acquisition and maintenance of over
seas markets. The engineering industries were the 
leading factors in paying for imports. There were in
creases in the export of engineering goods from 194S 
to 1952, but in the first five months o f the year all the 
main groups had weakened, and over the whole field 
there had been a fall of 3 per cent, from the 1952 
average.

Sneaking of nationalization proposals. Sir Patrick 
said that it was now clear that the brake was being 
applied to the surging demands of a certain section of 
organized labour to bring the intervention of the State 
into a wide field of national production. The Trades 
Union Congress had latelv shown a more statesmanlike 
tendency in dealing with the delicate problems of 
national economy, he averred.

The M onthly Inform ation Sheet of the British 
Standards Institution for August includes:— Revised 
standards, B.S. 1121 :1953. Methods for the analysis of 
iron and steel ; determination of nickel, Pt. 2 (2s.) : 
determination of aluminium. Pt. 4 (2s. 6d.) ; and 
copper, Pt. 5 (2s.). Specification B.S. 817: 1938. Cast- 
iron surface plates and tables for inspection and 
marking purposes (4s.) has been reprinted.

Disturbing Criticisms of the design and effective
ness of certain items of protective clothmg were made 
by a medical sneaker at the recent safety congress 
held a t Birmingham under the auspices of the Bir
mingham and District Safety G roup. These criticisms 
were not refuted cither at or after the Conference. 
In particular, a doctor stated that some makes of 
goggles intended to protect the eyes from infra-red 
rays allowed 25 per cent, of these rays to  pass through.

Production Census for 1954
The scope of the census of production to be taken 

in 1955 in respect of the year 1954 and the infor
mation to be obtained have now been considered by the 
Census of Production Advisory Committee. It has been 
decided that all establishments within the field of p ro 
duction will be included in the census, which will be on 
similar lines to the full census for 1951.

The statutory form of return will include questions 
on :—(1) W orking proprietors; (2) num ber of employees;
(3) wages and salaries, etc.; (4) capital expenditure on 
plant, machinery, and vehicles; (5) capital expenditure 
on new building work; (6) materials and fuel purchased;
(7) work given out; (8) stocks at the beginning and end 
of the year; (9) output; and (10) transport payments. 
In the wages and salaries section, firms will be asked to 
give information about employers’ payments to super
annuation and other pension funds, etc., as well as their 
contributions to all N ational Insurance schemes. This 
will help to complete the information available about 
labour costs. In the materials section, firms will be 
asked to state, as in the 1948 census, the total cost of 
materials and fuel purchased with details, by quantity 
and value, of the principal items purchased. Inform a
tion will be sought about certain materials which are 
common to virtually all trades, e.g., replacement parts 
and packing materials. In the output section, firms will 
be asked to show the total value of sales and work done, 
with details of sales of each of a num ber of products, 
on the lines of the detailed form used for 1951.

In the light of the information obtained from the 
censuses for 1948 and 1951, some modifications of the 
headings in the materials and fuel section and in the 
output section will be made in the forms used for cer
tain trades. No information will be required about 
merchanted goods.

The trades covered by the census for 1954 will be 
manufacturing, mining, building and contracting, and 
public utilities. Any firm requiring further particulars 
about the census should address its inquiries to the 
Census o f Production Office, Neville House, Page Street, 
London, S.W .l, stating the nature of the business carried 
on.

Latest Foundry Statistics
According to the August Bulletin of the Britsh Iron 

and Steel Federation, employment in iron foundries 
again decreased in July. The figures taken on the 
fourth of that month reported that 141,120 were 
employed (of which 132,053 were males) as against 
143,362 a month earlier and 153,665 the previous year. 
Steclfounding, too, employed fewer people. There 
was a total o f 20,417 in July against 20,843 in June 
(19,561 a year ago). The average weekly output of 
steel for steel castings was down to 8.200 tons, in 
July as against 10.500 in June and 8,500 in July 1952.

W arning. As a result o f a case where a buyer co
operating on design tried to impose a liability on the 
foundry for not only replacing a defective casting but 
reimbursing the buyer for the cost o f its machining, 
the Council of the Association of Bronze and Brass 
Founders affirmed that in no circumstances should 
founders accept liability for the machining o f castings 
which prove defective.

R. H y d e  & Son, L i m i t e d , plan to extend the foundry 
and erect a new retaining wall in Clayton Street, Chester
field.
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Inter-relation o f Combustion and  
M etallurgical Reactions in the Cupola*

B y  D . Flemijig

In  sp ite  o f  the vast a m o u n t o f  literature dealing  w ith  the cupola, the A u th o r  fe e ls  that a resta tem en t o f  
som e o f  th e  fu n d a m en ta ls  o f  cupola  behaviour, ind ica ting  possib le rela tionsh ips betw een  the co m bustion  
co nd itions and  som e o f  th e  m ore  im portan t m etallurgical reactions, is desirable a t this tim e  in  view  
o f  a trend  aw ay fr o m  the conven tiona l cold-blast, acid-lined cupola  fo r  the q u a n tity  m elting  o f  so ft grey  
iron. T h e  cupo la  b ehav iour d iagram  o f  Jungb lu th  and  K orschan  is first c ited  as a starting  po in t, based  
on experim en ta l data. T h is  is exa m in ed  and  show n  to  relate CO : C O , ratios to  C  : F e ratio indepen 
den tly  o f  blast vo lu m e  (the errors o f  classical m e th o d s  o f  b last-vo lum e co m p u ta tio n  are thus exposed). 
The effects o f  C : F e ratio, co ke  size, and  blast tem pera ture  are considered, and  the  m echan ism  o f  co m 
bustion  indicated . T h e  concep t o f  a reaction  tem pera ture  is in troduced , together w ith syn th e tic  and  
experim en ta l curves; the deduced  zo n e  behaviour is com pared  w ith  the results o f  Vogel.

R ea c tio n s possib le in  th e  sh a ft o f  the fu rnace  are then  considered, fo llo w ed  by sim ilar considerations  
fo r  the m eltin g  zo n e  an d  hearth, the fu n d a m en ta l im portance  o f  high tem pera ture an d  low  iron-oxide  
pro d u c tio n  is po in ted  ou t, together w ith  the im portance  o f  the  con tro l o f  slag I m eta l reactions. A n  ideal 
is suggested  fo r  so ft  grey  iron m elting  a n d  it is c la im ed  tha t the necessary con tro l can be obtained, 
using  a co m b ina tion  o f  hot-b last, w ater-cooling , an d  co n tin u o u s tapping. I t  is c la im ed  that such  a cupola  
w o u ld  a llow  s o f t  grey iron to  be econom ica lly  produced  w ith o u t the need  fo r  pig-iron, sho u ld  supplies  

o f  ferro-a lloys, and  iron a n d  fo r  steel scrap be available.

T h e  cupo la  has been  the trad itio n a l m elting  u n it 
o f the iron  fo u n d e r p rac tica lly  as long as iron  
found ries, as such , have existed, an d  d u ring  this 
tim e m uch  th o u g h t h as  been given to  th e  princip les 
underly ing  cupo la  o p era tio n , and  m any  thousands 
o f w ords have  been  w ritten  on the sub jec t and  
m any  thousands m ore  spoken  in d iscussions be
tw een in terested  fo u n d ry m en  th e  w orld  over. In  
sp ite  o f th is, th e  A u th o r, believing th a t th e  cupo la , 
w hich has u ndergone  so  m an y  V ariations o f a tr a n 
sien t n a tu re  in  the past, is now  em erg ing  in to  a 
p e riod  o f  developm ent o f g rea te r significance th an  
ever befo re , feels th a t a res ta tem en t o f  som e o f the 
fu n d am en ta ls  o f cupo la  beh av io u r an d  a  p resen ta 
tion  o f  som e o f the rem ain ing  p rob lem s is justified 
a t  th is tim e, if on ly  to  p rovoke  a  g rea te r num ber 
o f the  m em bers o f the In s titu te  o f  B ritish F o u n d ry 
m en in to  app ly ing  them selves to  such developm ent, 
an d  to  recovering  th e  lead  in  cupo la  “ know -how  ” 
w hich has passed in to  the care  o f con tinen ta l 
w orkers.

In  an y  study  o f the cupo la , it is first necessary  to  
consider th e  law s w hich govern  the com bustion  
cond itions occurring , as w ith o u t an  ap p rec ia tion  of 
these, no  sound  ap p ro ach  to  m etallu rg ical con 
sidera tions can  be m ade. A ny theories developed, 
how ever, m ust rest on experim ental da ta  if  they  are  
to  ca rry  conviction . I t  is p roposed  first to  consider 
the  w ork  o f Ju n g b lu th  an d  K o rsch an .1 T hese tw o 
au th o rities  used an  experim en ta l cupo la  lined to  
a d iam eter o f ap p rox im ate ly  214 in., w ith  a stack  
heigh t from  tuyeres to  charg ing  p o in t o f som e 
12-j- ft. T he  b low ing  equ ipm en t w as a rran g ed  so 
th a t any  a ir  vo lum e betw een 353 and  1,235 cub. ft.

* P a p e r  p re s e n te d  to  th e  I n s t i t u t e  o f B r i t is h  F o u n d ry m e n  
a t  th e i r  f if t ie th  a n n u a l  m e e tin g . T h e  A u th o r  is  m e ta l lu rg is t  
a n d  fo u n d ry  te c h n ic ia n , T e x tile  M a c h in e ry  M a k e rs  L im ite d .

per m in. could  be supplied  u n d er con tro lled  con 
ditions, an d  accu ra te ly  m easured , the dan g er o f 
e rro r  th ro u g h  leakage being e lim inated  by w elding 
o f the b last m ain  and  the cupola . T he  charges 
w ere o f p ig -iron  (T C  4.16, Si 2.21, an d  M n 0.69 per 
cent.) in pieces app ro x im ate ly  9 by 4.7 by 4.7 in., 
660 lb. being used p e r charge. C oke o f  4 to  5 in. 
section  an d  7 to  8 in. leng th  w as used , 440 lb . being 
used fo r the bed. T he  coke h ad  a  fixed carb o n  of 
88.65, su lphu r 1.07, m oistu re  2.2, and  ash , 6.39 per 
cent. L im estone o f 98.7 p e r cent. CaCCL co n ten t 
w as used to  the ex ten t o f  3 p e r cent, o f  the m etal 
charge. Iro n , coke and  lim estone w ere carefu lly  
charged  in  layers, and , in  a  series o f experim ents 
each lasting  fo r  som e 6 to  8 hrs., th e  re la tionsh ip  
o f  m elting  ra te , m etal tem p era tu re , b last volum e, 
an d  coke percen tage, w as estab lished  fo r coke p e r
centages o f 6, 7, 8 , 9, 10, 11, 12, 13 and  14 p e r cent, 
fo r each o f the  fo u r b last-vo lum e ra tes  o f  15, 20, 
25 and  30 cub. m . p e r m in. (530 to  1,060 cub. f t  
p e r min.).

A m erican  investiga to rs1 have since sub jected  the 
o rig inal g raph ica l p resen ta tion  o f Ju n g b lu th  and  
K orschan  to  a p rogressive m ethod  o f in te rp o la tio n  
an d  have then  checked  it over a period  o f  a  y ea r’s 
w ork ing  w ith  a 72-in. cupo la  over the iro n :c a rb o n  
ra tio  varia tio n  from  6.75 to  8.5. F ig . 1 show s such 
an  A m erican  c h a rt fo r a 36-in. cupo la . T o  use th is 
c h a rt fo r a n y  o th e r size o f  cupo la  o f  d iam eter, D  
in ., the  a ir  vo lum es and  m elting  ra tes  shou ld  be

m ultip lied  by  the fac to r an d  th e  tem p era tu re ,

w hich  inc iden ta lly  is the “  co rrec ted  ”  tem p era tu re , 
shou ld  be found  from  T 2 =  (T  c h a r t  — 36 +  D) 
deg. F . I t  shou ld  a lso  be no ted  th a t, to  m in im ize 
difficulties due to  vary ing  coke-ash  con ten ts, etc., 
i r o n : ca rb o n  ra tio s  a re  used  an d  n o t i r o n : coke

E
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ra tio s, also th e  a ir volum es given are  
fo r a ir  a t 32 deg. F . and  a t a pressure 
o f  29.92 in. o f  m ercury . C heck obser
vations should  n o t be m ade on any 
cupo la  un til it has been in  steady 
op e ra tio n  fo r an  h o u r, so th a t the bed 
height has becom e steady an d  the 
ac tua l coke  ra tio  and  the charged  coke 
ra tio  identical.

T h is  ch a rt (Fig. 1) show s tha t, w ith 
a  given type o f  coke, an increase o f 
coke  percentage a t  constan t blast 
volum e gives increased  m etal tem p era
tu re  and  a decrease o f m elting  rate, 
w hereas w ith a constan t coke  percen 
tage, an increase o f b last (w ithin the 
ran g e  o f the ch art) leads to an  increase 
o f m etal tem p era tu re  an d  an  increase 
in m elting  ra te , facts w hich, in a 
general w ay, are  know n to m ost 
cupo la  opera to rs. T he  g rea t value o f 
the w ork  of Ju n g b lu th  an d  K o rsch an , 
presen ted  in this “  C upo la  B ehaviour 
D iagram ,” how ever, is th a t it show s 
th e  in ter-re la tionsh ip  o f these variab les 
in  a quan tita tive  m an n er and  thus 
a llow s o th er fac to rs, no t im m ediately  
ap p a ren t, to  be calculated .

C onsidera tion  o f  Fig. 1 show s tha t, 
w ith  the coke type and  size on w hich 
the d iag ram  w as based, a t a m elting 
speed o f  10,000 lb. p e r hr. and  an 
i r o n : ca rb o n  ra tio  o f  9 :1 ,  the a ir sup 
ply will be 2,000 cub. ft. per m in. o f 
a ir a t  32 deg. F . an d  29.92 in. o f 
m ercury . N ow , as the d iag ram  is co n 
cerned w ith equ ilib rium  states o f  m elt
ing, if the m elting ra te  is 10,000 Ib. per 
h r. an d  the i ro n :c a rb o n  ra tio  is 9 :1 ,
10,000 p er k r c a rbon m ust be

consum ed, i.e., 1, 111.1 lb. per hr.
F ro m  the  eq u a tio n  C  +  0 2 ->  C 0 2, how ever, it 

is know n th a t  one p o u n d . m olecu le  o f oxygen 
reacts w ith  one p o u n d  . m olecu le  o f  c a rb o n  to  p ro 
duce one p o u n d . m olecu le  o f  C 0 2. N o w  one 
p o u n d . m olecu le  o f oxygen a t  S .T .P. (32 deg. F ., 
29.92 in. H g), a llow ing  fo r  the dev ia tion  fro m  the 
ideal gas law , occupies 358.6 cub. ft. an d , as th e  
dev ia tion  fo r a ir  a lso  gives a  vo lum e o f  358.6, an d  
the oxygen co n ten t o f the a ir  is 20.92 p e r cen t., it  
can  be said  t h a t : —

358 6
12 lb. o f c a rb o n  react w ith  cu^ ' ^

a ir  a t  S .T .P .; o r  1 lb . o f ca rb o n  b u rn t to  CO- 
358.6 „

requ ires ■,, A =  142.85 cub. ft. o f a ir  a t

u

1495 ¡3

1 4 3 8

F i g .

12 x 0.2092 
S.T.P.

In  the exam ple q uo ted , th e  a ir  ra te  a t  S .T .P . =
2,000 cub. ft. p e r m in ., o r 120,000 cub. ft. p e r h r., 
an d  the am o u n t o f  ca rb o n  th a t th is a ir  w ill bu rn

to  COa =  =  840.04, th ere fo re , as

1,111.1 lb. o f ca rb o n  a re  consum ed, 1,111.1 —
840.04 =  271.07 lb. m u s t be used in  th e  reduction

MELTING RATE IOOOLB PER HR 
1.— Behaviour Diagram fo r a 36-in. dia. Cupola, 

with A ir at 32 deg. F. and Atm ospheric Pressure 
at 29.92 in. Mercury. (From  Jungbluth &
Korschan.)

to  ca rb o n  m onox ide  accord ing  to  the equation  
COa +  C  2CO . T h e  final w eight o f carbon
b u rn t to  C O a, a t  th e  conclusion  of a ll reac tions, 
w ill thus b e : —

840.04 -  271.07 =  568.97 lb. p e r hr. 
an d  the final w eight o f ca rb o n  b u rn t to  C O  will 
b e : —

2 x 271.07 =  542.14 lb. per hr.
I f  one  now  trea ts  C O  an d  COa as if  th ey  w ere ideal 
gases* it can  be seen fro m  the e q u a tio n s : —

(i) C  4- O 2 —̂  C O 2
(ii) 2C +  0 2 2CO

th a t eq u a l w eights o f ca rb o n  b u rn t to  e ither state 
o f  ox id a tio n  give equal volum es, so  th a t it can  now 
be said , in  the exam ple given, th a t the C O : C 0 2 
ra tio  in  the effluent gases arising  fro m  the co m 
bustion  o f  ca rb o n  w hen  th e  i ro n :c a rb o n  ra tio  is 
9 :1 an d  th e  m elting  speed is 10,000 lb . p e r  h r. is 
542 14-  =  0.953. In  th e  sam e m an n er as th is 
5uo.97
exam ple, the C O : COa ra tio  can  be  w orked  o u t fo r

•  The e rro r In troduced  by  th is  assum p tion  gives a n  answ er ab o u t 
0 .6  p e r  cen t, low er th a n  th a t  o b ta in ed  If th e  dev ia tions  o f CO and  
CO , from  th e  Ideal gas laws a t  S .T .P . a re  takeD  In to  accoun t.
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any  p o in t on the d iag ram  o f Fig. 1. T h is  has been 
done fo r  a nu m b er o f p o in ts  in  the reg ion  lying 
above the i ro n :c a rb o n  ra tio  o f 9 :1 ,  an d  the results 
a re  given in  the fo rm  of a  set o f curves in  Fig. 2.

T hese  curves show  im m ediately  th a t the C O : CO- 
ra tio  resu lting  fro m  ca rb o n  com bustion  is co n 
tro lled  a lm ost exclusively by the iro n :c a rb o n  ra tio  
o f  the charge , i.e., in p rac tica l term s by the coke 
ra tio , and  th a t changes in  a ir vo lum e have bu t a 
m in o r effect on the effluent gas analysis.

T h is fa c to r inc iden ta lly  show s the com plete  fa l
lacy  o f all a ir  ca lcu la tion  m ethods w hich  a re  based 
on  the lines o f th e  fo llow ing ex am p le : —
( 1) M elting ra te  ................................... —  S lb. per hr.
^  r, iro n  in charge(2) R a tio   r  : r~ ............  — Rcarb o n  in coke

g

(3) C arb o n  b u rn t p e r h r .................. =  
ĴK

(4) C ub. ft. o f a ir  p e r lb. o f  c a r 
bon  fo r desired  stage o f
c o m b u s tio n .................................. =  v

S x v
.'. A ir req u ired  (V) =  -  -  cub. ft. p e r m in.

Such m ethods a re  com pletely  e rro n eo u s because 
they  assum e th a t one can  sim ultaneously  p red e te r
m ine the th ree  fac to rs m elting  ra te , iro n :c a rb o n  
ra tio , an d  stage o f  com bustion , in  an y  desired  re la 
tionsh ip , an d  then  ca lcu la te  th e  fo u r th  m em ber, 
i.e., the a ir volum e requ ired . In  fac t, a s  is show n 
by Figs. 1 an d  2, th e  law s o f  cupo la  opera tion  
reveal tha t, w ith  a g iven m elting  ra te  an d  coke 
ra tio , there  is, fo r a given type  o f coke, only  one 
possib le a ir  vo lum e and  one possib le stage o f 
com bustion .

Applications
H av ing  estab lished  the genera l concep t th a t, w ith  

a  given co n stan t type o f fuel, an d  a ir  a t  a  stan d ard  
pressu re  a n d  tem p era tu re , th e  C O : C O - ra tio  a t 
the com pletion  o f  the reac tio n s concerned  w ith  the 
b u rn in g  o f the  coke ca rb o n  will be con tro lled  by 
th e  iron  carb o n  ra tio . L et us consider, therefo re , 
the general m echanism  o f  com bustion  in the c u p o la :
It is postu la ted  th a t, o f  the tw o possible reactions

(1) C + 0 2 —9 COi
(2) 2C +  0 2 ->  2CO

the resu lt up  to  the p o in t w here free  oxygen has 
been  consum ed  is such th a t eq u a tio n  (1) is th e  only  
one w hich need  be seriously  en te rta ined , as, even 
if a t  the im m edia te  coke su rface  eq ua tion  (2) is 
operative, it is in s tan tly  fo llow ed in  the gas phase 
by  the  reac tio n  2C O  +  0 2 ->  2 C 0 2. T he  zone o f 
oxygen d isappearance , w here the overall reaction  
C  +  O- —> C 0 3 is p red o m in an t, is re fe rred  to  as 
th e  ox ida tion  zone.

N o w  the com bustion  beh av io u r o f the c a rb o n  of 
the coke in  a cupo la  is n o t de term ined  by  purely  
chem ical considera tions, b u t by  a com b ina tion  o f 
chem ical and  physical fac to rs , as, befo re  an y  re 
ac tion  can  occur betw een th e  carb o n  an d  th e  oxy
gen, the tw o reac tan ts  m u s t be b ro u g h t in to  in 
tim ate  con tac t. F u rth e r, th e  speed o f  th e  chem ical 
reactions increases w ith  tem pera tu re , becom ing

extrem ely  rap id  a t  high tem pera tu res, w hereas a t 
low  tem pera tu res the rates a re  low. T h u s a t  low  
tem pera tu res it is found  th a t chem ical reac tion  
rates p redom inate , w hereas a t  high tem pera tu res  the 
ra te  o f  reac tio n  betw een the solid  coke su rface  and  
the oxygen o f th e  gas phase  depends a lm ost e n 
tirely on physical fac to rs, an d  becom es less de
p en d en t on tem pera tu re .

T he  m ost im p o rtan t physical charac te ris tic  is the 
size o f th e  fuel, and  hence th e  su rface  a rea  p e r u n it 
volum e p resen ted  to  the gas phase. F ro m  th is, it 
also follow s th a t h igh -tem pera tu re  reaction  rates will 
n o t only increase w ith d im in ish ing  partic le  size, bu t 
will also be, in som e degree, affected by the cellu lar 
s truc tu re  o f the fuel surface, an d  the degree of 
in terfe rence  exhibited  by the ash  netw ork  rem ain ing  
as ca rb o n  d isappearance  proceeds.

T h e  ra te  o f  a ir  adm ission  will also affect the 
rates o f  reac tio n  in tw o w ays: —

(1) T h e  cooling  effect o f  th e  a ir  w ill be g rea te r 
p e r  u n it vo lum e w ith  h igher a i r  speeds, and  
g rea ter cooling  in the m ed ium -tem peratu re  zone 
will then  slow  dow n the chem ical reac tion  rate.

(2) In  the upper-tem pera tu re  range, w here 
physical fac to rs  p redom inate , th e  increased speed 
will also resu lt in m ore  v io len t tu rbu lence  so th a t 
the a p p a re n t red u c tio n  o f  co n tac t tim e will be 
co u n te rba lanced  by  a  m ore v igorous reaction , 
due  to  an  increased  nu m b er o f  ac tua l contac ts 
betw een th e  reacting  atom s.
A t th e  u pper lim it o f  the ox idation  zone it m ay 

reasonab ly  be expected tha t, w ith  o n ly  a sm all 
am o u n t o f  oxygen rem ain ing  in the gaseous phase,

, c
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Fig. 2.— CO : CO, Ratios extended from  the Values 
given in Fig. 1 fo r Iron : Carbon Ratios above 
9: 1 fo r the 36-in. dia. Cupola.
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R eactions in  the C upola

th e  reac tio n  C  +  0 ,-> C C h  w ill again  slow  dow n due 
to  the decreasing  n u m b e r o f p ro b ab le  contac ts 
betw een  the tw o reactan ts . W ith  the above fac to rs 
in  m in d , a p ic tu re  o f  th e  course o f  th e  reac tion  can  
be assem bled, as in  Fig. 3.

T u rn in g  nex t to  the reduc tion  zone, in w hich the 
reac tio n  C O , +  C -> 2C O  predom inates, sim ilar co n 
sidera tions apply. T h e  reac tio n  in th is zone  starts  
a t  high tem p era tu re  how ever, an d  in itially  the ra te  
o f reac tion  will be d ep enden t m ain ly  o n  the physical 
fa c to r o f th e  fuel size, a f te r  a  sh o r t range in  w hich 
the reaction  co incides w ith  th e  finish o f  th e  ox id a
tion  zone in  a reas tem porarily  sta rved  o f  oxygen 
b u t rich  in C  and  C O ,. T h e  reac tio n  C O , +  C -> 2C O  
is endo therm ic , how ever, and  its cou rse  is there fo re  
accom pan ied  by a cooling  o f  th e  gas phase  an d  the 
fuel su rface , w hich proceeds un til th e  tem pera tu res 
a re  such  th a t th e  ra te  o f  th e  chem ical p redom inates 
over th e  physical fac to rs  o f fuel size, bu t being 
dom ina ted  by a  fresh  circum stance.

T o  app rec ia te  th is, th e  h ea t sources a t  the u p p er 
p a r t o f  the reduc tion  zone m ust be exam ined . H ere, 
the fuel is descend ing  in the  fu rn ace  a t a  ra te  co n 
tro lled  by the  m elting  ra te , w hich is in tu rn  co n 
tro lled  by the i r o n :c o k e  ra tio  and  the a ir  speed, 
and  the descending  fuel is being heated , first by 
the rising  h o t gases, and , in  the reaction-zone 
p roper, by rad ia tio n  an d  conduction  from  the 
m a te ria l in  the high tem p era tu re  ox idation  zone also. 
T he  h o t gases from  the ox idation  zone, how ever, 
a re  being rap id ly  cooled  in th e  reduc tion  zone by 
losing h ea t to  the  m etal charge, the descending coke, 
a n d  fluxes, in ad d itio n  to  the loss o ccu rring  due

Fig. 3.— Gas Composition in the Oxidation Zone o f a 
Cupola, with constant Fuel R atio  and Blast Tem 
perature.

Z o n e  (A )  : in c re a s in g  g a s  te m p e ra tu r e ,  c h e m ic a l r a t e  p re 
d o m in a n t ,  b u t  m od ified  b y  r a t e  o f a i r  te m p e ra tu r e  g a in ;  
Z o n e  (B )  : r a t e  c o n tro lle d  by  fu e l s ize  a n d  tu rb u le n c e , a n d  
o n ly  p a r t ly  b y  te m p e ra tu r e  a n d  Z one (C) : c o n d itio n s  a s  in  (B ) 
b u t  r a t e  re d u c e d  b y  o x y g e n  s ta rv a t io n .
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Fig. 4 .— Boudouard Reaction Equilibrium Curves, i.e., 
the CO / CO2 Relationship produced from  A ir in 
contact with Carbon at Different Temperatures.

to  the en d o th erm ic  reaction  C O , +  C -> 2C O . T he  
descending  coke th ere fo re  reaches a  p o in t w here 
its ra te  o f tem p era tu re  rise is sharp ly  increased  as 
it en ters the reaction  zone. S im ultaneously , the 
rising  gases are  rap id ly  falling  in  tem p era tu re  a t 
th is level, and  they co n tinue  to  d o  so until the po in t 
is reached  w here  th e  tem p era tu re  d ifferential 
betw een gas and  fuel surface  is insufficient to en 
sure a rap id  enough hea t tran sfe r to offset the heat 
loss o f th e  en d o th erm ic  reac tio n ; a t  this p o in t the 
endo therm ic  reaction  ceases.

T h e  tem p era tu re  a t  this po in t, know n in gas- 
p ro d u cer p rac tice  as the “ reac tion  tem p era tu re ,” is 
m o s t im p o rtan t, as the gas com position  existing a t 
the tim e the endo therm ic  reaction  C 0 2 +  C -> 2 C 0  
ceases will be v irtua lly  th a t o f  the ex it gases, as 
n o  fu r th e r reac tio n s no rm ally  o ccu r in th e  cupola  
to  a lte r th is ra tio , and  this gas com position  will be 
th a t com position  in equ ilib rium  w ith the coke c a r
bon a t the reaction  tem pera tu re . T he  re la tionsh ip  
o f C O  to C O , p roduced  from  a ir  in  co n tac t w ith 
carb o n  a t  d ifferen t tem pera tu res is show n in  the 
equ ilib rium  curves fo r the B oudouard  reaction  in 
Fig. 4, from  w hich it  w ill be seen th a t the ra tio  
C O  : C O , rises w ith  tem pera tu re .

Conditions Governing the Reaction Temperature
W ith  a  given type  o f  fuel, it  will be seen tha t, if,

a t  a  c o n stan t fuel b u rn in g  ra te , th e  h ea t b a lance  a t
th e  p lane  in fu rn ace  w hich is a t  the reaction  tem 
p e ra tu re  T  is considered , th e  to ta l heat-balance  

can be d raw n  up  fo r this p lane , if  one m akes one 
assum ption , i.e., th a t th e  fuel, bu rden , and  gas 
phase a re  all a t  tem p era tu re  T R in this plane. T he  
hea t ba lance  is then  th a t fo r the w hole o f  the re
ac tions o ccu rr in g  in th e  fu rn ace  reac tion  zones up  
to  (in th e  physical sense) th e  tem p era tu re  level T R 
in the reduc tion  zone. (See Fig. 5.)

T he  h ea t supplied  to  th is zone then  consists o f : —  
(i) T he to ta l heating  value o f  the fuel— FH,-

(ii) T he en thalpy  o f  the fuel a t  tem 
p era tu re  . .  . .  . .  T R- F H C

(iii) T he  en thalpy  o f  the bu rden  a t
tem pera tu re  . .  . .  . .  T R- F  mH p

(iv) T h e  en thalpy  o f  the b last . .  M H m
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Fig. 5.— Cupola H eat Balance at Location o f Reaction  
Temperature T R.

T he h ea t leaving this zone  consists o f :  —
(i) H i, G  . .  T he heating  value o f  the p ro d u c t

gas (com position  in  equilib rium  
a t T r ).

(11) H 0 . .  T he en thalpy  o f  the p ro d u c t gas
a t tem pera tu re  T R.

(iii) F/xQ v . .  T he heat requ ired  fo r reactions
(such as slag fo rm ation , m etal 
ox idation , etc.).

(iv) F /i t 'H iro ,,. . T he  hea t con ten t o f  the tapped
iron , including heat o f  fusion, 
a t its tapp ing  tem perature.

(v) Fite"H„.f . .  T he heat con ten t o f  the tapped
slag, including hea t o f  fusion, 
a t its tapp ing  tem perature.

(v>) Q e.xt • ■ T he heat lo s t externally  by rad ia 
tion , conduc tion  (and  in  the 
cooling  w ater, i f  any).

W here F  is th e  fuel quan tity  chosen, a n d  p. is the 
ra tio  o f  bu rden  to  fuel."'

«' is the yield o f  tap p ed  iro n  from  the burden .
« ' is the yield o f  slag from  the  burden .
T hus F H , +  F H C +  F„H „ +  M H m =  H f,0 + H G 

+  F,, (Q v 4- e' H ,ron +  t" H ,i) +  Q EXT
therefore

F H i +  F H C +  F „ [H„ -  Q s  -  e'H,-, H 8i]
+  M H m -  Q ext =  H f,G +  H g.

N ow , if  a  given fuel ra tio  be chosen, th e  hea t 
co n ten t o f each side o f this eq ua tion  can  be p lo tted  
against a  series o f d ifferent values o f  T r , and  the 
p o in t o f  in tersec tion  will give the value o f T R, 
and , if  the process be repeated  fo r a n u m b er o f 
fue l ra tios, a g raph  o f  T R aga in s t fuel ra tio  w ill be 
ob ta ined , an d  hence o f C O : C 0 2 ra tio  against fuel 
ra tio .

Such a  g raph  is show n in Fig. 6 , from  d a ta  ca l
cu la ted  by G u m z3, also  show n on  the sam e g raph  
a re  curves by the sam e au th o rity , p rep a red  in the

•  Only th e  carbon o f  th e  fuel Is considered , vo la tile  m a tte r  being 
lo s t p rio r to  T r  and  th e  ash  being  considered p a r t  o f  th e  burden .

sam e m anner, fo r cupo las op e ra tin g  w ith  b last tem 
pera tu res  o f  300 and  600 deg. C., and  the m easured  
d a ta  o f Ju n gb lu th  and  H elle r1, w hich links up  w ith  
the d a ta  o f  Ju n gb lu th  and  K orschan  referred  to  
in  Figs. 1 and  2. D a ta  are  also  included, p roduced  
by B ader w ork ing  w ith  a h o t-b las t cupo la  w ith  a 
b last tem p era tu re  o f  600 deg. C., an d  one p o in t is 
included by the  A u th o r, fro m  d a ta , given by D e  
Bock, fo r a  h o t-b la st cupo la  opera tin g  w ith  a 
c a rb o n : iron  percen tage  o f  ab o u t 18 p e r cent., and  
a  blast tem pera tu re  o f  500 deg. C.

It is c la im ed  th a t the degree o f  ag reem en t o f 
these data  is sufficient to  confirm  the general 
m echanism  o f  com bustion  p u t fo rw ard , and  to 
verify the general fac to r, show n by Fig. 2, th a t 
the C O : C O , ra tio s achieved in cupo la  p rac tice  are  
a lm ost w holly  con tro lled , w ith a co n stan t type of 
fuel, and  constan t b last tem pera tu re , by th e  fuel 
ra tio , and  only  to  a m in o r degree by  a ir  volum e, 
w ith in  the p ractical lim its o f  cupo la  opera tion .

T he A u th o r claim s, how ever, th a t precise  d a ta  
can n o t be ob ta ined  fo r all cases by the heat-balance  
m ethod  o f  G um z, albeit, an  ap p ro x im atio n  will be 
ob ta ined  as show n by Fig. 6 . T h e  reason  fo r this 
lies in the assum ption , m ade in this ca lcu lation , 
th a t a t  the  p lane  o f T r , th e  fuel surface  tem pera tu re  
and  the gas tem pera tu re  a re  identical, w hereas it 
w as stated  earlie r th a t there  w ou ld  still be a tem 
p era tu re  d ifferential in fav o u r o f h igher gas tem 
p era tu re  to  supply  th e  hea t fo r the endo therm ic  
reaction  C O ,+ C —>2CO. F u rth e r , th e  coke surface

F i g . 6 .— Graph o f T R {and, hence, CO : CO, Ratio) 
against Fuel Ratio.

(D —(1) Calculated cold blast- (Gumz): (2)—(2) actual cold 
blast (Jungbluth & H eller); (3)—(3) calculated T-M=300 deg. 
C. (Gumz); (4)—(4) calculated T M=600 deg. C. (Gumz); (5)—(5) 
actual Tm *=600 deg. C. (Bader) and (6) actual TM = 500 deg. 
C. (De Bock).
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D IM IN ISH IN G  FU E L SIZE

Fig. 7.— Gas Composition in Reduction Zone and 
Stack o f a Cupola, according to Fuel Size.

tem p era tu re  m u s t be  T ]t, even if  th e  w hole o f the 
h ea t o f  reac tion  is supplied  fro m  the gas phase 
w hich is a t a tem p era tu re  sufficiently higher. N ow , 
coke has a lready  been said to  have  fas te r reac tio n  
ra tes  a t high tem pera tu res fo r  pieces o f  sm all size, 
th an  fo r pieces o f large size, in the h igher tem 
p e ra tu re  reg ion— due to  su rface-a rea  effects. A  
second fac to r m ay now  be m en tiond  w hich affects 
reac tion  rates a t all tem pera tu res  in  fav o u r of 
h igher speed w ith  sm aller partic les, w henever those 
partic les will reac t fa s te r a t h ig h er tem pera tu res, 
and , sim ultaneously , a re  receiving the ir h ea t from  
the  gaseous phase su rro u n d in g  them . T h is  is the 
fa c t th a t the su rface  o f a  sm all piece o f  coke will 
acqu ire  a  given percen tage  o f  th e  tem pera tu re  o f  
the su rro u n d in g  gas in a m uch  sh o rte r dwell tim e, 
o r, fo r a given sh o rt dw ell tim e, th e  su rface  tem 
pera tu re  o f  increasing ly  large partic les will d im inish  
rap id ly  as is show n in T ab le  I. T hus, fo r a given

T a b le  I .— Percentage o f Surrounding G ut Tem perature Acquired  
by Coke Particles in  a Given Dicell T im e  (Range 0  to 700 deg. C.).

P artic le  d ia . 12 m in . 24 m in.

15 m m . 98 100
30 m m . 88 97 .5
50 mm 64 86
70 m iu . 38 69 .5

gas tem p era tu re  in  th e  u pper p o rtio n  o f  the red u c 
tion  zone, a  given fuel su rface  tem p e ra tu re  will 
pers ist to  a  h ig h er level in  th e  fuel bed, an d  a 
tru e r app ro ach  w ill be m ad e  to  th e  co ncep t o f 
equa l gas phase and  fuel su rface  tem pera tu res, 
w hereas, w ith  increasing  fuel sizes, the coke surface  
tem p era tu re  w ill lag  fu r th e r and  fu r th e r beh ind  the 
gas phase tem p era tu re , due to a  decreasing  
efficiency o f  hea t tran sfe r, and  th e  effective reaction  
tem p era tu re  w ill be increasingly  low er. T h is  effect 
is show n in d iag ram m atic  fo rm  in th e  curves o f 
F ig . 7 w hich  deals w ith  th e  red u c tio n  zone and  the 
stack-gas com position , on the basis o f  the deduc
tions m ade, in  th e  sam e w ay th a t F ig . 3 deals w ith 
the ox idation  zone.

I f  by now  Fig. 3 and  Fig. 6 are  m en ta lly  added , 
and  com pared  w ith Fig. 8 , w hich show s a  d iag ram 
m atic  rep resen ta tion  o f  resu lts ob ta ined  experi
m entally  by V ogeF in  a sh a ft fu rn ace  o f 4 in. 
d ia. filled entirely  w ith coke, fu r th e r confirm ation  
o f the general reason ing  is ob ta ined . T h e  g raph  
of V ogel is, o f course, the type  o f cu rve  ob tained  
fo r the gas com position  in a  gas-p roducer gasify
ing carb o n  w ith  air, and  such curves m ay be con 
sulted  fo r still fu r th e r evidence.

B efore p roceed ing  fu r th e r it is deem ed advisable 
to  sum m arize  the m eaning  o f the curves given, and  
the im plications o f  possib le variables.

(1) C O :C O , ra tio , a t the top  o f the reaction  
zone, and  in  the shaft, depends alm ost w holly on 
F e : C  ratio .

(2) A ir volum es, w ith in  p ractical lim its, have 
little  effect on  C O :C O , ratio . In itia lly  increasing  
a ir  volum e increases the C O : C O , ra tio  due to 
low ered  h e a t losses per lb . o f  fuel b u rn t; a fte r  a 
m ax im um , how ever, fu r th e r a ir  then  low ers the 
C O : C O , ra tio , p resum ably  because the reduction  
zone  is then  accepting  fresh ca rb o n  a t a  ra te  too  
h igh  fo r  efficient h ea t transfer.*

(3) W ith in  the lim its o f  the curves show n, in 
creasing  a ir  gives increasing  tem p era tu re  and 
m elting  speed a t  a given coke ra tio  (low er h ea t 
losses).

(4) Increasing  coke ra tio , a t  co n stan t a ir 
volum e, gives h igher C O  :C O , ra tio , h o tte r  m etal 
and  slow er m elting  rate.

(5) Sm aller coke gives h igher C O : C O , ratio , 
b u t co lder m etal, and faster m elting  rate.

(6) Increased  b last tem pera tu re , a t  co n stan t coke 
ra tio , gives h igher C O :C O , ra tio , h o tte r m etal, 
an d  fas te r m elting  rate.

(7) T h e  cupo la  behaves as if the com bustion  
reactions w ere (i) C + 0 . - > C 0 ,  co n tinu ing  until 
oxygen is v irtually  absen t, and  (ii) C O , +  C -> 2C O . 
T he m axim um  flam e tem pera tu res  fo r zone (1) 
(the  ox id izing  zone) a re  th ere fo re  a lm ost the 
theo re tica l values fo r C O :C O , ap p ro ach in g  zero, 
say, a b o u t 2.000 deg. C. fo r cold blast, o r som e 
2,400 deg. C. fo r a b last tem p era tu re  o f  600 
deg. C.

(8) R educed  fuel size, o r  h o t blast, sho rten  the 
zones, and  thus decrease th e  a rea  in  w hich free 
oxygen exists, though  the first m ethod  reduces 
efficiency m uch  m ore  than  th e  la tte r , an d  is less 
effective. (Inciden tally , increased  oxygen co n ten t 
in the b last w ould  also have a sim ilar effect.)

(9) A t a  tem p era tu re  o f  1,100 deg. C ., in the 
absence o f fresh supplies o f  oxygen o r  ca rb o n  
d iox ide, the  C O :C O , ra tio  o f  a  gas derived from  
a ir  an d  ca rb o n  is over 10’ : 1, and  rises rap id ly  
w ith  increasing tem pera tu re . (Fig. 4.)
W ith  th is in fo rm atio n  in m ind , Fig. 9(a) is p re 

sen ted  m erely  as a d iag ram m atic  a id  to  fu r th e r co n 
sidera tion  o f th e  in ternal cond itions o b ta in ing  in a 
cupola. A reas (1) and (2) ind icate , respectively, 
th e  zones cooled  by the incom ing  b last, and  the

* T h e  A u th o r  b e l ie v e s  t h a t  if  a i r  v o lu m e w ere  in c re a s e d  suffi
c ie n t ly .  th e  o x id a t io n  zone w o u ld  a lso  b e  o v e rlo ad ed  b y  cold 
a i r  a n d  m e ta l ,  a n d  m e ta l  te m p e r a tu r e s  w o u ld  a lso  d ec lin e , i.e ., 
th e  te m p e r a tu r e  c u rv e s  o f  P ig .  I  r e p re s e n t  one  s id e  o n ly  o f a  
p a r a b o l ic  cu rv e .
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lim iting  b oundaries  o f  free  oxygen; it  has been 
show n th a t the p o in t o f  d isappearance  o f  free oxy
gen is also  approx im ate ly  the p o in t o f peak  flam e 
tem pera tu re .

In  an  opera ting  cupo la , how ever, there  is no gas 
flow in a dow nw ard  d irection  so th a t w hilst the 
bo u n d ary  lines show n are  believed to  be a  fa ir 
rep resen ta tion , the  com bustion  occurring  in the 
low er po rtion  o f these a reas will be th a t due  to 
eddying  a ir n o t passing deeply in to  the low er p o r
tions o f  the cupola. T h e  m ain flow o f gas w ill be 
upw ards, resistance tow ards the cen tre  being a t  som e 
in te rm ed ia te  level, this is rough ly  ind icated  by the 
arrow s. T he m ain  quan tities o f  hea t ca rried  by the 
gas stream  will flow in the d irections show n by the 
a rrow s and , as the h ea t losses a t th e  cen tre  are  
low est, and  h ea t is being carried  an d  rad ia ted  there 
from  all sides, the  tem p era tu re  will rem ain  high in 
this region, in spite o f C O  fo rm atio n , th e  peak  
tem p era tu re  zone will thus follow  the accepted 
saucer-like sh ap e  show n by th e  upper boundaries 
o f the areas- (2), and  the heavy b roken  line.

In  an  upw ard  d irection  from  this bo u n d ary , heat 
w ill be used to  m elt a n d  hea t the m etal an d  to  m elt 
and  h ea t slag com ponen ts and  the fuel, in a stream  
o f gas o f fa irly  un ifo rm  flow, w ith  C O . d im inishing 
and  C O  rising, un til the  end o f the reduc tion  zone 
w hen th e  gas tem p era tu re  will be a t  least T R, and 
the fuel tem p era tu re  will be T R, and  the gas com 
position  th a t show n by the p rev ious figures.

H ea t w ill be ca rried  dow nw ards, how ever, by 
rad ia tio n  an d  by conduction , th e  tem p era tu re  being 
m ain ta ined  a t a  h igh level b y  the m olten  iron  and 
slag constan tly  w ashing dow nw ards, and  thus the 
h igher th e  tem p era tu re  generated  in the u p p er zone 
the h igher will be the “ w ell ” tem pera tu re . T he 
gas com position  in  th is a rea  w ill thus consist alm ost 
en tire ly  o f C O , an d  the conversion  o f  C 0 2 to CO 
will use b u t little hea t as gas flow  does n o t occur 
to  an y  significant degree. I t can, in fac t, be ex
pected th a t the  C O : CO* ra tio  in th is area 
will closely app ro ach  the equ ilib rium  value fo r the 
tem p era tu re  reached. T h e  cen tre  zone  betw een the 
free-oxygen lobes w ill a lso  tend  to  high C O  values, 
bu t as a co n stan t flow o f  C 0 2 w ill en te r the zone, 
the C O : C O , ratio  will be a t  an in te rm ed ia te  value. 
Figs. 9(b), 9(c) and  9(d) h ave  been p repared  to 
show  these effects, and  re fe r respectively to co n d i
tions in the p lanes A -B -C , E -F -G , and  E -H , in 
Fig. 9 (a).

Cupola Sectional Reactions
C onsidera tion  can  now  be g iven to the reactions 

possib le in  the m ain  sections o f  the cupola .
I  T h e  sh a ft (i.e., th e  cupo la  from  charg ing  do o r 

dow n to  th e  level o f  T R, in w hich the tem pera tu re  
o f  the charge  is raised  from  norm al to a  level o f 
ab o u t T R, an d  th e  C O : C O , ra tio  o f th e  gases is co n 
stan t a t  a  figure dep en d en t on T R), is first considered. 
In  the u p p er reg ion , w ater w ill be evapo ra ted  and  
o th e r m a tte r  vo latilized  a t  low  tem p era tu re  w ill be 
rem oved. T o  d e te rm in e  w hether the tendency  will 
then  be tow ards reduction  o f oxides or a  creation  
o f  fu r th e r oxides, the position  w ith respect to  iron 
a n d  its oxides is first exam ined. F ig. 10 show s the 
B oudo u ard -reac tio n  cu rve (CO* +  C  2CO

p lo tted  aga in s t reac tion  tem p era tu re ) and , super
im posed  on it, the  equ ilib rium  curves fo r the 
reactions betw een th e  iron  oxides an d  C O /C O * 
m ix tu res a t  d ifferent reac tio n  tem pera tu res.

L et tw o cases now  be ta k e n : —
(a) A  co ld -b last cupo la  is ru n  w ith an  i r o n : 

ca rb o n  ra tio  o f  12.5:1 ( 1 2 : 1, c o k e :iro n  w ith 
4 p e r cent, ash  coke), i.e., 8 lb. coke ca rb o n  per 
100 lb. iron , then  the reaction  tem pera tu re , using 
curve 2, F ig. 6, will be approx im ate ly  575 deg. C. 
T hus, fo r all tem pera tu res  below  575 deg. C. in 
the sh aft; the  C O  p e r cent, will be o f the o rd e r 
o f 8.2 p e r cent., an d  it  can  b e  seen fro m  Fig. 10 
tha t, a t a ll tem pera tu res  below  575 deg. C. (in 
fac t a t  all tem pera tu res below  a b o u t 840 deg. C.) 
this gas is oxidizing and  w ould  tend  tow ards the 
p ro d u c tio n  o f F e*0 ,.

(b) L et a  co ld -b last cupo la  be run  w ith  a 
15) lb. coke carb o n  per 100 lb. iron  ra tio , then , 
from  curve (2), Fig. 6, th e  reaction  tem pera tu re  
will be 640 deg. C., and  it  w ill be seen from  
Fig. 10 th a t, a t all tem pera tu res below  this, the 
tendency  w ould be to  reduce all oxides o f iron  to  
the m etal.
It is a lso  c lear th a t the h igher the reac tion  tem 

p era tu re  is raised  by percen tage  fuel increases, h o t 
b last, o r b o th , the g rea te r is the m ovem en t tow ards 
reducing  cond itions w ith respect to  iron  oxides in 
th e  shaft. Fig. 11 show s the position  w ith  respect 
to  m anganese, an d  it will be seen fro m  this th a t, in 
this case, even if  very  high reac tion  tem pera tu res 
a re  achieved, any  reduction  beyond  the oxide M nO  
achieved in the coo ler po rtions o f th e  stack  w ould  
be reversed as the reaction  tem p era tu re  w as ap 
p roached , so  th a t, overall, only  ox idation  can  occur 
in the sh a ft w ith respect to  m anganese, a lthough  
the p o ten tia l o f the reaction  is reduced  by higher 
reaction  tem pera tu res. S ilicon, likewise, can only 
suffer ox idation  in the stack  w ith any  possible reac 
tion  tem p era tu re  T R, as, sim ilarly , the h ighest C O : 
CO* ra tio  achievab le  w ill be too  low to  effect a 
reduction  o f SiO* to  Si.

II. T h e  zo n e  betw een the p lane  o f  the reac tion  
tem p era tu re , TR (end o f th e  shaft) and  the top  
o f th e  “ well ”  is a  m uch m ore  com plica ted  zone, 
as d ifferen t cond itions occur a t  the o u te r po rtions
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F ig . 8.— Combustion Conditions in an Experimental 
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g a s - p h a s e  t e m p

CO -  I COj  ACCORDING 

TO* F«-.C RATIO

(c).— Gas Composition denoted by the Plane 
E-F-G in Fig. 9 (a).

TUTERETUYERE G A S " /P H A S E  \  T E M P

HIGH CO : CO

Fig. 9 (a).— Diagrammatic Representation o f Con 
ditions obtaining in a Cupola Cross Section.

PLANE OF
Fig. 9 (d) (above).— Gas

Composition denoted by 
the Plane E-H  in Fig. 
9 (a).

ig . 9 (b) (left).— Gas C om 
position in the Cupola 
Area denoted by the 
Plane A-B-C  in Fig. 9 (a).

o f the zone th an  a t  its cen tre  on the one han d , and  
a t differing levels on the o ther. I t  can  be seen, by 
reference  to  Figs. 9 (a), (b), an d  (d), how ever, th a t 
all the elem ents, includ ing  iron , w ill be oxid ized  in  
the h ig h -tem p era tu re  zone, as th e  C 0 : C 0 2 ra tio  is 
very low , an d  th a t th is tendency  will be accen 
tua ted  in the p a rts  o f the fu rn ace  w here m etal falls 
th rough- the tuyere zones 2, 2 , en coun te ring  free 
oxygen, b u t, a f te r  first con tinu ing  in  the cen tre  of

the  fu rnace , it  m ay  reverse if  the C O : C 0 2 ra tio  
rises sufficiently.

T h is  zone will, th ere fo re , alw ays p ro d u ce  ox id a
tion , b u t the degree o f ox ida tion  w ill be reduced  
by all the fac to rs  w hich re s tric t th e  sphere  of 
influence o f  oxygen in the tuyere  zones 2, 2 , and  
w hich reduce  the sphere  o f  influence o f C 0 2 (i) in 
the h ig h -tem p era tu re  zone above the tuyere  zones 
(Fig. 9 (b)), and  (ii) especially in the h igh-tem pera-
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tu re  zone betw een the tuyere zones (Fig. 9 (d)). 
T hese fac to rs  a re  those w hich lead  to  sh o rt reac tion  
d istances, i.e., fuel size, b last tem pera tu re , an d  high 
fuel ra tio s  (the cooling  effect o f h igher ra tes o f 
iro n  flow  fo r  a  given ra te  o f h e a t p ro d u c tio n  giving 
low er tem p era tu res  an d  slow er reac tion  speeds). I t 
w ill be n o ted  th a t these fac to rs  a re  also  those w hich 
lead  to  h igh  reac tio n  tem p era tu res  and  h igh  C O : 
C O ; ra tio s  in the stack . Sm all fuel size, how ever, 
increases the m elting  ra te  an d  low ers the m etal 
tem p e ra tu re  an d  tem p era tu res  a t  the cupo la  centre, 
so  th a t it is th e  least desirab le  o f  these approaches.

III. T h e  zo n e  below  the tuyeres w here free  
oxygen no  longer exists, an d  a  h igh  tem p era tu re  is 
coup led  w ith  very  h igh  C O : C O ; ra tio s , is perhaps 
the m o s t im p o rta n t in  th e  cupo la , as, here , reducing  
cond itions again  ob ta in , an d  the ox idation  w hich 
has occu rred  is reversed  in som e m easure ; the 
degree o f th is reversal, coup led  w ith  the final 
m e ta l/s la g  reactions, w ill decide the final overall 
m elting  loss o f th e  cupola . F o rtu n a te ly , perhaps, 
th e  p rim ary  fac to rs  w hich co n tro l the efficiency of 
th is zone  as a  reduc ing  zone  a re  obvious, and  con 
sist o f h igh tem p era tu re  coup led  w ith  h igh C O  : C O ; 
ra tio , an d  as has a lread y  been show n fro m  the 
fo rm  o f  th e  B o u d o u ard  curve, C O : C O : ra t io  rises 
w ith  tem p e ra tu re  w hen  a system  is in  equ ilib rium , 
so  th a t, in  th e  absence  o f gas flow, one m igh t say 
th a t th e  m a jo r efficiency o f  th is zone depends on
one fac to r, i.e., h igh  tem pera tu re .

N ow , w hils t the absence  o f  gas flow  can n o t be 
assum ed, in  cupo las o f  very  low  “ w ell ” dep th , in 
th e  “ w e l l” space above the slag level, th e  very 
p resence  o f a slag serves to  g u a ran tee  the absence 
o f  gas m ovem en t in  the n o rm al sense below  the 
slag level. Y et, in an d  below  th e  slag, the reactions 
th a t occu r a t th e  s la g /c o k e  in te rface , an d  the 
m e ta l/c o k e  in te rface , will p roceed  in th e  one d irec
tion  o r th e  o th e r in a  m an n er co rrespond ing  to
th a t fo r a given C 0 : C 0 2 ra tio  an d  tem p era tu re ,
as any  red u c tio n  o f an  oxide by  ca rb o n  im plies 
th e  p ro d u c tio n  o f  C O  o r  C 0 2. F u rth e rm o re , a t 
any  given tem p era tu re , there  is, on  th e  one  hand , 
a  ba lance  betw een th e  C , C O , C 0 2 an d  the m etal 
ox ide o r  m etal, w hich, unless th e  w hole system  is

in  equ ilib rium , tends to  a lter th e  re la tio n sh ip  be
tw een the C, C O , an d  C O -, as e ith e r red u c tio n  o f 
ox idation  p roceeds, an d  on the o th e r h an d  th ere  is 
a  balance betw een the C O , C 0 2 a n d  carbon , w hich 
attem pts to  com e to res t in  acco rd an ce  w ith  th e  
B oudouard  reaction  and  thus to  resto re  th e  C O : 
C 0 2 ra tio  in acco rdance  w ith the equ ilib rium  fo r 
this reaction . T hus, even if the elem ent concerned  
be no t reduced , w hen the d rops o f  oxide- 
coated  m eta l, o r ox ide-bearing  slag (tum b ling  over 
the incandescen t coke), fall th ro u g h  the high- 
tem p era tu re  h ig h - C 0 :C 0 2 p o rtion  o f  a  deep- 
enough  “ w ell,”  bu t, instead , arrives in  the slag and  
m etal phases in  the “ w ell ”  (w here reac tio n  then  
p roceeds betw een m etal an d  coke, a n d  slag and  
coke), th e  u ltim ate  re su lt will be sim ilar, given 
ad eq u a te  reac tion  time.

Secondary  fac to rs affecting this zone  can  now  
be realized, fo r instance, it is obviously  desirable 
th a t th e  cupola-w ell p o rtio n  should  n e ither be  so 
shallow  above the slag surface th a t free oxygen or 
a high-CCL gas phase  is re-oxidizing  slag co m 
ponen ts a t this in terface, no r th a t the  well dep th  
should  be so ex trem e th a t h igh  h ea t losses unduly  
low er th e  slag and  m etal tem pera tu res. T he  p ro v i
sion o f  ad eq u a te  slag dep th  is also advan tageous 
to  allow  sufficient reaction  tim e betw een the 
slag an d  th e  falling  d rops o f m eta l, w hich  p resen t 
m uch  b e tte r in te rface  cond itions, due  to  th e  high 
ra tio  o f  surface  a rea  to  w eight, th an  does th e  n o r
m al s la g /m e ta l in terface. I t  is also obvious th a t 
fluid slags a re  to  be p referred  to  viscous slags; th a t, 
w here possible, slags fo rm ing  com plex  and  stable 
com pounds w ith  th e  oxides to  be reduced  should  
be avo ided  and  slags con ta in ing  m ateria ls cata ly tic  
to  desired reac tions should  be  sought. A gain , slags 
w hich readily  rem ove th e  ash  netw ork  rem ain ing  as 
the ca rb o n  o f  the coke is consum ed, will im prove 
the effectiveness o f  the ca rb o n , and  hence o f  the 
red u c tio n  processes. T he  question  arises as to  w hat 
reductions can  take  p lace in this zone o f  the  cupo la , 
e ither by d irec t ox idation  o f C 0 - > C 0 2, o r indirectly  
as o x id e /s la g /c o k e  reactions.

{To he continued, see References page 358 at foo t 
o f col. 2)

Fig. 10.— Iron Reduction by,Carbon M onoxide, superim
posed upon the Boudouard-reaction Curve.

TEMP DEG C
Fig. 11.— Equilibrium  Curves fo r  Manganese Oxides 

reduction by Carbon M onoxide.
F
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Centrifugal Casting of Rotors*
S quirrel-cage m o to rs  a re  used in  m an y  branches 

o f  industry , a n d  efforts h ave  been m ad e  to  reduce  
th e  in tensity  o f th e  s ta rtin g  cu rren t. A s th e  search  
increases to  establish  a  d irec t connec tion  fo r  these 
m o to rs , it is necessary  to reduce, as f a r  as possible, 
the in tensity  o f  th e  s ta rtin g  cu rren t. I t  is possib le  
to o b ta in  th e  resu lt w ith  a ring  m o to r by in tro d u c
ing a  variab le  resistance  in the  ro to r  c ircu it, the 
increase  o f  resistance decreasing  the  in tensity  o f 
th e  cu rren t.

T h e  squ irrel-cage m o to r, by  the care fu l considera
tion  o f th e  fo rm  o f th e  grooves, (w hich a re  deep  
a n d  narrow ), can  be given a feeble s ta rtin g  cu rren t 
in tensity  because th e  u pper p a r t  o f the b a rs  a lo n e  
is charged  w ith  an  induced cu rren t, w hich  increases 
th e  resistance. T h is  effect can  be heigh tened  by 
using  ro to rs  w ith  special grooves in  w h ich  the 
conduc ting  m ateria l located  in th e  p e riphery  
presen ts a  h igher resistance th an  th e  m ateria l 
situa ted  in  the in terio r. T h e  ex ternal p a r t  o f  the 
bars shou ld  th e re fo re  p resen t a h igher resistivity  
— w hich leads to  th e  idea o f  a ro to r  carry ing  a 
d o u b le  system  o f  bars in  th e  sam e grooves.

Assembly for Casting
C en trifuga l casting  perm its  o f  th e  co n cep tio n  o f 

a  ro to r  so com posed , w hen  using  a  m ach in e  w ith  
a  vertical axis. T h e  m agnetic  p a r t  o f th e  ro to r 
is m ad e  up  a s  usual by  a n  assem bly o f  sheets ca rry 
ing  a t the ir su rface  a series o f passages in to  w hich 
th e  co n d u c to r m eta l is cast— this is usually  pure 
alum in ium . D u rin g  casting , th e  cen tra l p a r t  o f  th e  
m ach ine  ro ta te s  a t  high speed, ca rry in g  th e  m ou ld  
and  th e  ro to r. T h e  liqu id  m etal is im pelled  to  the 
p erip h e ry  in such a  w ay th a t it fills perfectly  the 
p e rip h e ra l passages. T h e  sh o r t c ircu it rings are 
o b ta in ed  a t th e  sam e tim e an d  serve to  feed  the 
bars. T o  o b ta in  a d ifference o f resistiv ity  betw een 
the ex terio r and  in te rio r o f  th e  bars, one  can  sub 
stitu te  fo r  p u re  a lum in ium  an  alloy  co n ta in in g  one 
o r  several heav ie r m etals an d  o f low er conductiv ity  
th a n  th e  p u re  m etal.

T h e  fo u n d ry  process is governed  by th e  fo llow ing  
specification. I t  is know n th a t a lu m in iu m  and  
a non -eu tec tic  heavy  m etal give rise to  segregation  
w hen cast cen trifugally . T h is  phenom enon , w hich 
is un fav o u rab le  in  n o rm a l p ractice , is used  in th e  
p resen t c ircum stances an d  the co n stitu en t o f th e  
struc tu re , o f a  h igher specific g rav ity  than  th a t o f 
th e  crystals o f  th e  solid  so lu tion  o f  a lum in ium  is 
fo u n d  tow ards the ex te rio r an d  th e re fo re  appears  a t 
the periphery  o f  the bars o f the cage.

O ne could , fo r  exam ple, use an ad d ition  o f  iron , 
fo r  w hich  th e  eu tec tic  co n cen tra tio n  is a b o u t 2 per 
cent. F o r  h igher con ten ts, th e  tem p e ra tu re  o f  the 
liqu id  becom es h igher, an d  th e  so lid ification  in te rva l 
so ex tended  th a t the segregation  o f the  constituen ts 
requ ires a  m u ch  longer tim e, w hich causes the 
ap p ea ran ce  o f  th e  in term eta llic  constituen t, A l3 Fe.

I t thus com es ab o u t, th a t som ehow  o r  o ther, a  
doub le  c ircu it is p ro d u ced  in  th e  b a rs  an d  sho rt 
c ircu it rings. T h e  ou ts ide  p a r t is m ad e  up  o f a

* E xtracted from an article by Hovst-Gunter H alt in Die 
Technic.

m etal o f high specific g rav ity  an d  also relatively  
h igh  resistivity , w hereas th e  inner p o rtio n  benefits 
fro m  the good conductiv ity  and  th e  ligh t w eight 
o f  th e  p u re  a lum in ium . T h e  p erip h era l p a rts  o f 
the ro to r  will th u s serve th e  s ta rtin g  c u rre n t and  
th e  in te rn a l p o rtio n s th e  w ork ing  curren t.

D u rin g  the casting , it is w ise to  p ro v id e  a slight 
su p e rh ea t to  the alum in ium  in o rd e r th a t it  has 
th e  chance  to  d ecan t an d  separa te  itself in to  co n 
stituen ts o f  d ifferen t resistivities. T o  aid these 
p rocess advan tages it is equally  necessary  to  ensure 
an  ap p ro p ria te  section  fo r  th e  p erip h era l bars to 
he lp  the segregation  o f  th e  constituen ts. T h is 
process does n o t ap p ea r to  be  com pletely  solved, 
fo r  i t  rem ains necessary  to  e luc ida te  th e  effect o f 
n u m ero u s variables. I t  w ould  seem  th a t in 
p a rticu la r the separa tion  o f  the d ifferen t constituen ts 
req u ires  th a t th e  speed o f  ro ta tio n  o f  th e  sp inn ing  
p lan t shou ld  be relatively  h igh , involving the need 
fo r a  sound ly  construc ted  an d  ro b u s t m achine. 
M any  p rac tica l tests m ay  still be necessary 
to estab lish  th e  best com position  o f  th e  alloys and  
th e  know -how  o f  th e  process. N evertheless, the 
use o f th e  cen trifuga l p rocess fo r th is pu rp o se  is 
novel and  w ell w o rth  investigation .

New B.I.F . Policy
In an effort to attract more exhibitors, a vigorous 

campaign has been launched to tell manufacturers how 
they can benefit from the London sections of the 
British Industries Fair, which will be held from May 
3-14 next year. Instead of the rather formal invita
tions of previous years to some 9,000 firms, for the 
m ost part past exhibitors, letters will be sent to 30,000 
m anufacturers. There w ill be much more information 
than  before and the letters will be reinforced with the 
aid of the staffs of the regional offices of the Board 
o f  T rade (which is responsible for the London sections), 
who will fo r the first time add their resources and local 
knowledge, especially to any firm wishing to know more 
about the B.I.F.

A further radical change is in the reserving of space, 
since manufacturers will be able to choose specific 
sites from plans now being prepared, instead of having 
to bid for a certain am ount of space only. T he first 
applicants will therefore have the best sites and will 
not run the risk of exclusion from  the advance cata
logue, o f  which 25,000 copies will be distributed well 
before the fair begins.

M ore money is to be spent in publicity at home and 
overseas by posters and in the Press. All in all, this 
is a  determined effort to deal with the situation which 
has succeeded the immediate post-war years of short 
supplies and easy selling. The art of hard selling must 
be revived and now the B.I.F. taking heed of its own 
keynote, means business.

(Reactions in the Cupola, cont. from  page 357) 
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Growth Characteristics o f  Ingot-m ould Irons in  
Air and Vacuum*

B y  J .  W. Grant, A .M .I .M e c h .E .
(Continued from  page 331)

GROWTH THEORIES IN THE LIGHT OF 
PRESENT OBSERVATIONS

T he tests rep o rted  in  th is P ap e r have established 
th a t app reciab le  g row th  c a n  tak e  p lace  in  cast iron  
even in  the  absence  of oxid izing influences and  
gases. T h e  resu lts , in  fac t, lend  su p p o rt to  
B enedicks’ an d  L o fq u is t’s theo ry  th a t w hen cast 
n o n  is repeated ly  hea ted  a n d  cooled , g row th  is 
p rinc ipally  due to  crack ing  caused  by d ifferential 
expansions an d  co n trac tio n s occu rring  d u rin g  th e  
« — “ change an d  the co n sequen t so lu tion  an d  
p rec ip ita tio n  o f th e  graph ite .

P erhaps the m o s t in teresting  observation  em erg
ing  fro m  th is investigation  re la tes  to  th e  influence 
o f  a  su rro u n d in g  ox id izing  a tm osphere . T h e  
pen e tra tio n  o f  oxygen ap p ears  to set u p  tw o oppos
ing  m echan ism s affecting th e  cou rse  o f  g row th , the 
extents o f the m echanism s being dep en d en t on the 
com position  an d  s tru c tu re  o f th e  m eta l, th e  size o f 
th e  specim en, the ra te  o f  heating  an d  cooling, the 
tem p era tu re  range an d  th e  ox id izing  pow er o f  the 
su rro u n d in g  m edium . In  th e  first case, g row th  is 
caused  by the  o x ida tion  o f  th e  m etallic  constituen ts 
o f th e  m a tr ix : silicon, iro n  and  m anganese. Since 
these p ro d u c ts  o f ox id a tio n  a re  b u lk ie r th an  the 
m etal, an  expansion  takes p lace , the ex ten t o f  w hich 
depends o n  th e  n a tu re  an d  q u an tity  o f  th e  oxides 
a n d  silicates fo rm ed . T h is  ty p e  o f  g row th  is 
increased  by stressing o r  repea ted  heating , since such 
trea tm en ts  open u p  inlets fo r  th e  fu r th e r  p en e tra 
tion  o f gases in to  the body  o f  th e  specim en. A t 
a  la te r  stage o f ox idation , th e  g rap h ite  also  oxidizes 
to  a  gas a n d  diffuses o u t o f  th e  specim en, p ro b ab ly  
w ithou t any  change in volum e. Indeed , there  m ight 
even be a  co n trac tion  resu lting  fro m  th is loss o f 
g raph ite  w hich w ould , how ever, p ro b ab ly  be m asked 
by  the p rogressive ox id a tio n  o f  th e  m eta llic  m atrix .

In  the second  stage, th e  oxides fo rm  a protective 
envelope a round  th e  g raph ite , the reby  iso lating  th e  
g rap h ite  flakes f ro m  th e  m eta llic  m atrix . T his 
restric ts o r— in severe cases o f  o x id a tio n  w here  th ere  
is no  co n tac t a t  a ll betw een th e  g rap h ite  and  the 
m a trix — prevents th e  so lu tion  o f  g rap h ite  in  the  
austen ite  above th e  tran sfo rm atio n  tem pera tu re . 
S im ilarly , if ca rb o n  be  already  p resen t in  so lu tion  
in  the  austen ite  and  th e  g raph ite  be iso lated , the re  
is n o  su rface  on w hich  the  ca rb o n  w ill deposit and , 
th ere fo re , th e  austen ite  tran sfo rm s to  p earlite ; th e  
m ag n itu d e  o f  th e  volum e changes is thereby  reduced  
a n d  little  g row th occurs, D u rin g  the a  ^— -  y  
changes, th e  b ehav iou r o f  the m atrix  w ill resem ble 
th a t o f ca rb o n  steel; it is know n th a t w hen  a  steel 
is subjected  to  repeated  h ea tin g  in  an  ox idizing

•P a p e r  presented to the fiftieth  annual m eeting of the 
Institute of British  Foundrymen.

atm osphere , scaling  takes p lace bu t no  app reciab le  
g row th  occurs.

G row th  occurring  in  an  oxid izing a tm osphere  will, 
th erefo re , dep en d  upon  a com b ina tion  o f  the 
g row th -p rom oting  effect on  th e  o n e  h an d , i.e., the 
fo rm atio n  o f  bulky oxides, and  the g row th -inh ib it
ing effect o n  the o ther, i.e., th e  iso la tion  effect 
o f  the g raphite . I t is thus conceivable  th a t 
u nder m ildly - oxid izing cond itions th e  ra te  o f  
g row th  w ould be increased  e ither as the su rround ing  
a tm osphere  app roaches a  vacuum , o r  as it becom es 
m o re  oxidizing. O ptim um  cond itions fo r  m in im um  
g row th  are  therefo re  p ro b ab ly  reached  w hen the 
iro n  is p artia lly  oxidized. T h is  m ay  h av e  an  im 
p o rta n t bearing  o n  th e  g row th  observed in  
nom inally  non-oxid izing  an d  in e rt gases unless 
ex trem e ca re  is taken  to elim inate  m oistu re  and 
o th e r ox idizing im purities. T ests have show n th a t 
g row th  can  occur to  an  appreciab le  ex ten t in  dry, 
p u re  a rg o n  (com parab le  w ith  th a t observed in 
vacuum ), bu t th a t as soon as som e ox idation  has 
taken  p lace  the subsequen t ra te  o f  g row th  is con 
siderab ly  reduced.

Summary and Conclusions
In  the  first p a rt o f  th is P aper, th e  fac to rs affecting 

g row th  and  the theories o f  the m echanism  o f  g row th 
have been considered. I t  is well established th a t 
g row th  is d u e  to  decom position  o f pearlite  w ith the 
resu lting  p rec ip ita tion  o f  g raph ite , an d  also  to 
ox ida tion  o f the  m etallic  constituen ts o f  cast iron . 
T he  ox id izing  gases pass a long  the cavities betw een 
the g raph ite  flakes and  th e  m etallic  m atrix  and  
oxidize the  m eta llic  m atrix  in th e  im m ediate  
v icin ity  o f  the g raph ite  flakes. T he  degree o f  ox ida
tion  an d  am o u n t o f  g row th  occurring  depends upon  
the com position , struc tu re , h ea tin g  cycle an d  n a tu re  
o f  th e  su rround ing  atm osphere .

T hese  causes o f  grow th, how ever, d o  n o t explain  
all g row th  phenom ena  an d  th e  theo ry  h as been sug
gested by B enedicks a n d  L o fq u is t th a t a  g rea ter 
p a r t o f  g row th  d u ring  repeated  hea tin g  is d u e  to  
cracks o r fissures fo rm ed  by  irreversib le  reac tio n s 
as the iron  is heated  and  cooled  th ro u g h  th e  «. y  
tran sfo rm ations. T h e re  a re  o th e r theories th a t d is
solved and  abso rbed  gases p lay  an  im p o rta n t p a r t 
in  grow th.

T h e  experim en ta l w ork  repo rted  in  th is P a p e r 
w as carried  o u t m ain ly  on  ingo t-m ou ld  iro n s in 
a ir  an d  vacuum , th e  vacuum  being p ro d u ced  b y  a  
m ercu ry  d iffusion p u m p  backed  b y  a  ro ta ry  p u m p  
in  w hich  th e  p ressu re  d id  n o t exceed ICHmm. o f  
m ercury . T h e  w ork  included  a  study  o f  th e  ox id a
tion  p ro d u c ts  fo rm ed  a t  sub-critical tem pera tu res , 
g row th  d u e  to  repeated  h ea ting  tests  in  a ir  a n d  
vacuum  a n d  th e  effects o f  ox ida tion  o n  th e  fo rm a-
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tion  an d  tran sfo rm a tio n  o f  austenite. T h e  fo llow 
ing a re  the m ain  observations and  conc lu s ions: —

(1) By annealing  in a ir  a t  500 deg. C . fo r 30 and  
60 days, som e sphero id iza tion  and  decom position  of 
th e  p earlite  occurred . T he  g raph ite  flakes n ea r the 
edge o f the specim en w ere su rro u n d ed  by a d a rk  
layer o f  co m p ac t oxides and  an  o u te r envelope 
w hich w as p rob ab ly  due to  th e  ox ida tion  o f the 
silicon in th e  fe rrite  to  silica o r silicates in  a very 
fine fo rm  (Figs. 7 and  8). S im ilar struc tu res  w ere 
ob ta ined  by annea ling  fo r sh o rte r  p eriods a t 700 
deg. C.

(2) V o lum e g row ths o f  21 to  39 p e r  cent, occurred  
in specim ens o f  as-cast an d  vacuum -annealed  ingot- 
m ou ld  iro n  th a t w ere repeated ly  hea ted  100 tim es 
over th e  tem p era tu re  range 650— 900— 650 deg. C. 
in vacuum , T ab le  II. In  an o th e r test, a  g row th of 
80 per cen t, w as o b ta ined  a fte r  300 cycles. W hen 
using a  specim en o f  an  iro n /c a rb o n  ingo t m ade  
fro m  p u re  iro n  and  e lec trode  g raph ite , m elted  and  
solidified in vacuum , and  subsequently  repea ted ly  
heated  in  vacuum , a g row th o f 44 p e r cent- w as 
ob ta ined  a fte r  300 heatings. In  a sim ilar test, the  
i ro n /c a rb o n  ingot ab so rbed  a lum in ium  fro m  th e  
a lum ina  crucib le  d u ring  m elting , ow ing to  the  ex
trem ely  high tem p era tu re  reached , and  it then  
grew  153 per cent, by the sam e trea tm en t w ith  a 
reduc tion  in specific density  from  6.8 to  2.7 (Fig. 
17). A n  austen itic  iron  grew  only 1.6 p e r  cent, a f te r  
100 heatings in vacuum .

T h ese  results p rove  beyond reasonab le  d o u b t th a t 
g row th  can  occu r from  causes o th e r th an  g raph itiza- 
tion  and  ox idation , an d  th a t the p resence o f  gases in 
a n y  fo rm  is n o t essential. T h is  lends s trong  sup 
p o rt to  the  th eo ry  th a t g row th  can  be caused  by 
local d ifferential expansions and  co n trac tio n s d u r
ing  th e  <xy changes.

(3) By p rev iously  annea ling  in  a ir, and  perm itting  
ox ide to  fo rm  in th e  iron , m a jo r g row th  w as 
in h ib ited , b u t n o t indefin itely , upon  repeated  
h ea ting  in vacuum . Specim ens m achined  from  
blocks th a t h ad  been previously  annealed  in a ir 
a t 700 deg. C. grew  from  3.4 to  5.6 p e r cent, 
a fte r  100 cycles, 650— 900— 650 deg. C. in. vacuum  
(T ab le  II), w hereas those  tested as-cast o r  a fte r 
an n ea lin g  in vacuum  grew  fro m  21 to  39 per 
cent, by th e  sam e cyclic h ea t-trea tm en t. In  an o th e r 
test, th e  ra te  o f  g row th o f  an  air-annealed  sam ple 
increased  app rec iab ly  betw een th e  244th and 300th 
cycle (Fig. 17). T h e  g row th  o f  this sam ple and 
o thers  th a t w ere still g row ing stead ily  a f te r  300 
heatings w as stopped , how ever, a fte r  annealing  in 
a ir fo r 20 hrs. a t 700 deg C . (T able V).

(4) T h o u g h  a d ifferen t iro n  w as used fo r  tests 
in  argon , th e  g row th  o f  th e  as-cast m a te ria l w as 
g rea te r in argon  th an  in vacuum , and  yet the 
grow th o f th e  a ir-annealed  m ateria l w as less in 
a rgon  th a n  in vacuum  (T able  II). T h is  suggests 
th a t a rgon , th ough  inert, m ay  in som e w ay affect 
grow th.

(5) T he  m icro struc tu res o f  th e  as-cast and  
vacuum -annealed  sam ples show ed an unidentified 
“  fluffy ”  co n stitu en t g row ing from  th e  sides and

ends o f the g raph ite  flakes, an d  th ere  w ere areas 
w ith in  the m atrix  w here a new  constituen t o r  cracks 
h ad  ap p eared  (Figs. 10 and  11). In  specim ens th a t 
had  been p rev iously  annealed  in air, th e  stru c tu re  
did n o t differ appreciab ly  from  the o rig inal 
annealed  struc tu re . A  sm all am o u n t o f  pearlite  
th a t h ad  fo rm ed  w as m ain ly  associated  w ith  the 
g raph ite  flakes (Fig. 12). In  th e  iro n /a lu m in iu m / 
ca rb o n  specim en, w hich had  grow n  153 per cent., 
th ere  w ere large, b lack  a reas a ro u n d  the g raph ite  
flakes (Fig. 13).

(6) T h e  fac t th a t so little g row th w as ob tained  
in  vacuum  w ith  oxidized m etal suggested th a t oxide 
p en e tra tio n  m ay  substan tia lly  p reven t th e  expan
sions and  co n trac tio n s fro m  tak in g  place a t  the 
critical tem pera tu res. I t  w as verified th a t w hen an 
oxidized fe rritic  ingo t-m ould  iro n  sam ple w as held  
in th e  austen itiz ing  tem p era tu re , the g raph ite  did 
n o t en te r in to  so lu tion  as read ily  as in a sam ple th a t 
h ad  been m ade  ferritic  in non-oxidizing cond itions 
(T able V I a n d  Figs. 22 to  23). T h e  pearlite  fo rm ed 
d u ring  subsequen t coo ling  o f  the oxidized sam ple 
w as associated  m ain ly  w ith  th e  g raph ite  flakes (Fig. 
24). In  one  case w here a sam ple had  been oxidized 
by annealing  fo r 1,000 h rs . a t 700 deg- C ., an 
austen itiz ing  tre a tm en t a t 900 deg. C. fo r 16 hrs. 
fo llow ed by fu rnace-coo ling  p roduced  only traces o f 
pearlite . I t  ap p ea rs  th a t the  annealing  trea tm en t in 
a ir  p rov ides an  envelope o f  oxide a ro u n d  the 
g rap h ite  flakes, th ereb y  iso lating  them  and  p rev en t
ing the so lu tion  o f  g rap h ite  in the  austen ite . T he 
vo lum e changes w ill th e re fo re  be correspond ing ly  
restric ted .

(7) U nder repeated  h ea ting  in air, 650— 900— 650 
deg. C ., scaling  w as severe, b u t the vo lum e g row th  
w as o f th e  sam e o rd e r as in vacuum . T h e  change 
in  m icro stru c tu re  w as en tire ly  d ifferent. O x idation  
w as severe, p en e tra tin g  in to  th e  cen tre  o f  the  2 by 
2 in. b lock . N e a re r  th e  edge, the oxides had  form ed 
a  co n tin u o u s b o u n d a ry  enclosing som e o f the m a trix  
and  the g raph ite  flakes. A t th e  ex trem e edge, th e  
oxide b o u n d ary  h ad  co n trac ted  fu r th e r a ro u n d  the 
a reas o rig inally  occupied  by the now -oxidized 
g raph ite  flakes, p ro d u c in g  the  ap pearance  o f  “  w hite 
o r  ferrite  flakes ” (Figs. 25 to  29). W hite  flakes 
have  also been seen in used ingo t m oulds and  in 
irons h eat-trea ted  a t tem p era tu res  o f  700 deg. C. 
(Fig. 9).

(8) A  repea ted -hea ting  test on a m ateria l p re 
v iously  tested  by R o cq u e t and  O lette1’ over th e  
sam e tem p e ra tu re  range gave a g rea ter g row th in 
th e  B .C .I.R .A . vacuum  app ara tu s than  w as ob ta ined  
by  these w orkers. T h e  fac t th a t th e  qualities o f 
th e  v acuum  in each ap p a ra tu s  w ere  nom inally  th e  
sam e ind icates th e  difficulties in  co m paring  resu lts 
o f  tests m ade u n d er testing  cond itions only  slightly 
differing.

T h e  ch ie f in terest o f  th e  p resen t w ork  lies 
first in th e  strong  su p p o rt it gives to  th e  theory  
p u t fo rw ard  by K ik u ta , and  by B enedicks and 
L o fqu ist, to  exp lain  the  m echanism  o f  grow th. 
S econdly , it  show s th a t w hilst oxidizing  a tm ospheres 
p rim arily  cause g row th , a p re -an n ea l in a ir  can  also 
in h ib it g row th  in  vacuum . I t  is possib le th a t,
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d u rin g  h ea t- trea tm en t in air, both these effects cou ld  
o p e ra te  a t  th e  sam e tim e.
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ticu larly  to  the staffs o f  th e  A ssocia tion ’s vacuum - 
fu s ion  and  m eta llog raph ic  labo ra to ries.

DISCUSSION
M r . C o l in  G r e s t y  said g row th  of ingot m oulds 

was a sub ject in w hich he had  been in terested  fo r 
very m any  years, and  he h ad  no ticed  th a t M r. 
G ra n t d rew  a tten tion  to  earlie r w ork  a n d  the very 
im p o rtan t effect o f silicon, i.e., the low er the silicon 
the low er the g row th (excepting  the very-high- 
silicon irons). T h is had  m ade  h im  w onder w hy, 
fo r very heavy castings like ingot m ou lds and  iron  
of considerab ly  low er silicon co n ten t w as no t used. 
In  T ab le  I, the  silicon co n ten ts  ranged  fro m  I -32 
to  1 85 p e r cent., b u t there  w as no d o u b t th a t 
ingot m ou lds cou ld  be cast w ith  very  m uch low er 
silicon— p ro b ab ly  less th an  1 per cen t.— an d  still 
be grey.

H ad  the A u th o r any  views on actua l ca rb o n  co n 
ten t in  re la tion  to  g row th?  T h e  second sentence 
o f the P ap er ■ sta ted  th a t g row th  occurred  in  all 
g rey  irons, bu t he  w ondered  w hether th a t was 
stric tly  correct. W as there  no such th ing  as a n o n 
grow ing  iron  w hich w as still a grey iron?  H e  had 
in  m ind  sub-critical tem pera tu res  a t w hich 
T h o m p so n  h a d  fo u n d  p e rm an en t co n trac tio n  in  one 
iron  and  no  g row th  a t  all.

M r . J. W . G r a n t , in  rep ly , said  th a t ingo t m oulds 
w ere m ade  w ith  silicon con ten ts vary ing  from  
1 per cent, to  over 20 per cent, bu t all w ere su b 
stan tia lly  pearlitic . T h ere  w as som etim es a ten 
dency  fo r  free  carb ide  to  fo rm  and  even la rge  ingot 
m oulds w ith  up to  20 in. w all th ickness w ere alm ost 
en tire ly  pearlitic . W ith  som e m ou lds a n  increase 
in life h ad  been ob ta ined  as the silicon con ten t 
increased  from  T 5 to 2 '2  per cent.

A s regards the ca rb o n  con ten t, th e  q u an tity  and  
size o f the g raph ite  partic les had  an  im p o rtan t in 
fluence on g row th . In  general, th e  g row th  increased 
w ith  size and  qu an tity  o f  the g raph ite  particles. 
C a rp en te r’s w ork  had  show n th a t in flake-graphite 
irons g row th  increased w ith  silicon co n ten t up  to 
5-0 o r  6 '0  per cent., w hereas in  co n trast to  this, 
M organ  and  N o rb u ry  h ad  ob ta ined  the low est 
g row th  w ith  5 per cent, silicon, w hen only  a sm all 
am o u n t o f g raph ite  w as p resen t and  all w as in  the 
undercoo led  form .

W ith  regard  to  non-grow ing  grey cast iron , he 
(M r. G ra n t)  did n o t th ink  th ere  w as such a m ateria l, 
a lthough  som e irons w ere m ore  stab le  th an  others.

I t  w as true  th a t a co n trac tio n  cou ld  be registered , 
due p erhaps to  a re laxa tion  o f in te rna l stresses, but 
th is w ould be a  linear co n trac tio n  and  there w ould 
be a co rrespond ing  linear expansion  in  an o th e r 
d irection . H e  doub ted  if  there  w ould  be an  o v e r
all reduc tion  in  volum e.

M r . G r e s t y  said it  still d id  n o t fo llow  th a t the 
n o rm al ingo t m ould  com position  was the ideal.

Thermal Shocks
T h e  C h a ir m a n , D r. A . B. E verest, suggested th a t 

a fa c to r  to  be considered  w as therm al shock. 
In g o t m oulds w ere sub ject to  very severe cond itions 
in service an d  it  h ad  proved  difficult to  de term ine 
the precise p ropertie s requ ired .

M r . R . L e e  (B righ tside F o u n d ry ) said  th a t, as 
th e  rep resen ta tive  o f an  ingo t-m ou ld  m aker, he 
could  possib ly  speak  as one w ho  h a d  to  deal 
w ith  the casting  o f the la rg est ingo t m ou lds m ade 
in  th is coun try . H is firm  fe lt th a t a  fe rritic  s tru c 
tu re  was desirab le  fo r large in g o t m ou lds in  o rder 
to  resist therm al shock , b u t experience h a d  proved  
such a s tru c tu re  w as a lm o st im possible to  p roduce  
fro m  h em atite  irons. W ith  silicon con ten ts below  
a b o u t 1.85 p e r cent, th e re  w as a  tendency  fo r free 
carb ides to  be p resen t, in  a w holly  p earlitic  m atrix . 
T h e  sam e iron  cast in to  sm all m ou lds alw ays 
show ed app rec iab le  am o u n ts  o f free  ferrite .

V arious m ethods to  p roduce  w holly -ferritic  
struc tu res  h ad  been exam ined  an d  the only co n 
sisten t m ethod  ap p ea red  to  be by inocu la tion  w ith 
sand  as the m etal passed  fro m  the cupo la  to  the 
ladle. T h is  obviously  w as n o t a  p rac ticab le  p ro 
position . I f  an y o n e  p resen t could  say how  one 
cou ld  p roduce  a  com pletely  ferritic  s tru c tu re  in 
large ingo t m oulds, he w as m ore  th an  read y  to  
listen. So  fa r  as sm all m ou lds w ere concerned , 
go o d  resu lts had  been o b ta ined  w ith  1.0 p e r cent, 
silicon irons, b u t it depended  on several factors. 
T h u s th is com position  m igh t be sa tisfac to ry  w here 
m ach ine  stripp ing  w as prac tised  b u t w ould  be u n 
sa tisfac to ry  w here  h an d  stripp ing  w as adopted .

It seem ed to  h im  th a t the P ap e r w as really  m ean t 
m ore  fo r the research  w orker than  the person  en 
gaged in ingo t-m ould  m an u fac tu re , b u t th ere  w as 
one p o in t he  could  n o t understand . T he  A u th o r 
seem ed to  stress the fac t th a t g row th  w as due to  
cracks o r fissures fo rm ed  by  th e  tran sfo rm atio n s, 
bu t he did n o t see how  th a t tied  up  w ith  annealing  
in a ir  inh ib iting  g row th  due  to  repea ted  h ea ting  in 
vacuum . W hatever the m edium  d u ring  h ea ting—  
a ir  o r vacuum — the volum e changes m ust take  
place.

L astly , in 1951, M r. G ra n t in  a P ap e r published 
in th e  Jo urna l o f the Iro n  an d  Steel In s titu te , had  
d isagreed w ith the  suggestion o f in tercrystalline 
crack ing , a n d  he w ondered  w h eth er such a  p h e n o 
m enon  h ad  been  m asked.

M r . G ra n t , in reply , said th a t sand  ad d itions 
a t the cupo la  sp o u t even then  resu lted  in on ly  a 
p a rtia lly -fe rritic  m ou ld  casting. H e  w ould  no t 
like peop le  to  gain  th e  im pression th a t th e  m ou ld  
becam e en tire ly  ferritic .

O n the question  o f the b u rs ting  o r crack ing  
theory , h e  agreed  th a t th is w as n o t w holly
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acceptab le . T he  im p o rta n t fa c t to  exp lain  w as th a t 
such  aston ish ing  g row th  cou ld  occu r in  vacuum  
w here no  ox idation  w as possib le, an d  the possib ility  
o f th e  fo rm a tio n  o f  cracks due to  local expansions 
an d  co n trac tio n s  cou ld  n o t be ru led  ou t. T o  ex 
p la in  the fac t th a t g row th  d u ring  rep ea ted  heating  
in  v acuum  w as inh ib ited  by p re -annea ling  in  a ir, 
i t  w as suggested th a t oxide layers fo rm ed  a ro u n d  
the g rap h ite  flakes an d  iso lated  them  fro m  the 
m atrix . T h e  g raph ite  th en  d id  n o t en te r in to  
so lu tion  w ith  the  austen ite  up o n  h ea ting  th ro u g h  
th e  oc to  y  change a n d  th ere  w as a sm aller con 
trac tio n  an d  hence  less localized  stress th an  in an  
iron  th a t h ad  n o t been oxidized. C onversely , on 
coo ling , the  g raph ite  w as n o t read ily  deposited  
d u rin g  the y  to  a  change  an d  hence  the localized  
expansion  w ould  be restric ted . S ince b o th  on  
h eating  an d  cooling  the local vo lum e changed  an d  
resu lting  stresses h ad  been reduced  by  iso la tion  of 
th e  flakes, the  like lihood  o f fo rm in g  o r  ex tending  
c racks w as likew ise reduced  an d  th e  overall vo lum e 
g row th  w ould  be sm all.

A s regards in te r-g rap h itic  cracks, he  h a d  seen 
m an y  exam ples o f  w h a t w ere claim ed  to  be cracks 
in  the m a trix  o f  m icrospecim ens taken  from  as-cast 
in g o t m oulds. T hese  h ad  alw ays tu rn ed  o u t to  be 
th in  lines in the po lished  m icrospecim ens w here 
th e  g raph ite  flakes h a d  been  b ad ly  b u rn ished  due 
to  fau lty  polish ing . H e  h a d  never seen in te r- 
g rap h itic  c rack s in  as-cast in g o t m ou lds a n d  h a d  no  
reason  to  believe th a t th ey  existed.

Dictates of Experience
M r . J .  B l a k is t o n , re fe rrin g  to  the s tan d a rd  type  

o f in g o t m ou ld , said  th e  decision  to  m ore  o r  less 
s tan d ard ize  th e  silicon' co n ten t h a d  been d ic ta ted  
by  p rac tica l experience as regard s resistance  to  
th erm al shock  a n d  a lso  m echan ica l shock. In  the 
average  steel p lan t, a  m ou ld  w as sub jec t to  a  co n 
siderab le  a m o u n t o f m isuse. Som e tim e ago , he  
h a d  fo u n d  w hen  m an u fac tu r in g  in g o t m ou lds on 
a  la rg e  scale th a t th e  a m o u n t o f  su p e rh ea t p u t in to  
the m etal p r io r  to  casting  h ad  a m ark ed  influence 
on  the life o f  the m ou ld , reflecting in som e cases 
on  th e  am o u n t o f  g row th . T h e  m eta l w as su p er
hea ted  in  a  cupo la  a n d  then  allow ed  to  coo l in  the 
ladle  to  a n o rm al casting  tem pera tu re . A n o th e r 
fa c t w hich  h a d  occu rred  to  h im  w as th a t cast iron  
w as som etim es used a s  a  ca rb u riz in g  m ed ium  fo r 
the case-harden ing  o f p rec ision  steel p a rts , using 
h em atite  borings. In  a n  ingo t m o u ld  th ere  w as 
tran sfe rred  fro m  th e  m o u ld  to  th e  steel every  tim e 
a  teem  to o k  p lace— h a d  th a t been  tak en  in to  co n 
s idera tion?

M r . G r a n t , in rep ly , said  th a t a  re p o r t o f 
the In g o t M ou lds S ub-com m ittee  to  the B ritish  
Iro n  an d  Steel R esearch  A ssocia tion  w as due to  be 
subm itted  to  th e  Iro n  a n d  S teel In s titu te  shortly , 
a n d  th is d ea lt w ith  m an y  o f the fac to rs  affecting 
th e  life o f  in go t m oulds. O ne o f  the  sections d ea lt 
w ith  m elting  p ro ced u re  a n d  th e  m an u fac tu re  o f th e  
m oulds, an d  a lth o u g h  po u rin g  tem p era tu re  h a d  
been  considered , as fa r  as he  knew , n o  in fo rm a 
tion  w as availab le  on  th e  effect o f  superheating .

H e th o u g h t th a t there  m igh t be a  dan g er o f a d 
versely affecting th e  g rap h ite  s tru c tu re , b u t it  w as 
a  fa c t th a t cou ld  certa in ly  be looked  in fo  a n d  he  
w ou ld  b ea r it in  m ind.

H e  h a d  been  u n ab le  to  fo llow  the p o in t ab o u t 
c a rb o n  loss, b u t p e rh ap s the  speaker w ould  
e lab o ra te  th is po in t.

M r . B l a k ist o n  exp la ined  th a t  he  had  n o t 
m ean t th a t the loss w ou ld  be  fro m  th e  w hole 
m ou ld  b u t fro m  th e  su rface  o f th e  m ou ld  in  co n 
s ta n t co n tac t w ith  th e  m o lten  steel, a n d  over the 
life o f th e  m ou ld  th e  am o u n t o f c a rb o n  loss from  
th e  su rface  w ou ld  be considerab le . H e  w as 
w ondering  w h eth er th a t w ou ld  accelerate  the 
fa ilu re .

R eplying, M r . G r a n t  said th a t w hen it cam e 
to  the  life o f the ingo t m ou ld  m an y  changes such 
as ox ida tion  and  localised crack ing  to o k  p lace on  
th e  su rface  ad jacen t to th e  steel ingo t and  th e  loss 
o f c a rb o n  w as an o th e r such  fac to r, b u t as fa r  as he 
cou ld  see th is cou ld  n o t be avoided. I t  w as u n 
d oub ted ly  a fac to r th a t caused the su rface  u lti
m ate ly  to  b reak  up. A  m ate ria l th a t w ou ld  offer 
b e tte r  resistance to  g row th  by o x ida tion  and  to  de- 
c a rb u riza tio n  w ou ld  p ro b ab ly  n o t w ith s tand  the 
severe th e rm al shock.

Relation to Actual Service Results
M r . B l a k is t o n  rem ark ed  th a t one d id  n o t get 

these cond itions in  la b o ra to ry  tests an d  M r . G ra n t , 
con tinu ing , repeated  a  rem ark  w hich he had  m ade 
d u ring  the p resen ta tio n  o f  his P ap er, th a t in his 
op in ion  th ere  w as n o  close tie-up  betw een  m ost o f 
the experim en ta l w ork  in  th a t re p o r t and  th e  be
h av io u r o f  th e  ingo t m ou ld  in service.

D r . R il e y  (Staveley), co ng ra tu la ting  M r. G ra n t 
on h is P ap er, sa id  it w as excellent to  h ave  such a 
reasoned  s ta tem en t on a  p rob lem  w ith  w hich the 
industry  h a d  been  faced  fo r m any  years. H e  h ad  
been ra th e r su rp rised  to  see the ex ten t to  w hich 
th e  cast iron  h a d  grow n  w hen  heated  in a vacuum , 
and  p resum ab ly  if  th e  cast iron  specim en h ad  
grow n  to  th a t e x ten t it  w ould  lead  to  the fo rm atio n  
o f cavities inside th e  iron , b u t on g lancing th rough  
th e  p h o to -m icrog raphs he h ad  been unab le  to  see 
any  ho les in the specim en. W as th a t a fa c t o r  w ere 
ho les p resen t in the pho tom icrographs?

M r . G ra n t  rep lied  th a t he w ished he could  
answer, th a t question  to  D r. R iley’s and  h is ow n 
sa tisfaction . In  F ig . 11 there  w ere show n som e 
m ark ings on th e  side o f th e  g raph ite  flakes an d  on  
the ex trem e le ft th ere  w ere a  lo t o f  in te r-g ran u la r 
m ark ings as well. A lso , in  Fig. 13, the p h o to m ic ro 
g raph  o f the  F e /A l/C  alloy  w hich  h a d  grow n 
55.8 p e r  cen t.— th e re  w ere  large black a reas b u t in 
no case h a d  he  been  ab le  to  iden tify  th a t b lack  
constituen t. I t  w as n o t g raph ite  and  n o t sim ply 
holes.

T h e  C h a ir m a n , c o n c lu d in g  th e  d isc u ss io n , p r o 
p o se d  a  v o te  o f  th a n k s  to  th e  A u th o r  w h ic h  w as 
c a r r ie d  w ith  a c c la m a tio n .

L a s t  T h u r s d a y , delegates to the Royal Aeronautical 
Society’s Anglo-American conference visited the Rolls- 
Royce aero-engine works at Derbÿ, and made a  tour 
o f the works.
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M echanization o f Shell M oulding
B y  “  Dornal  ”

Interest amongst foundrymen everywhere in shell 
moulding has grown rapidly since the first F.I.A .T. re
port was read by an observant few in 1947. The en
couragem ent given by the resin manufacturers who 
wisely recognized the possibilities o f a new outlet for 
their products has given this new technique a great 
impetus and, particularly in the U.S.A., the process is 
now everyday practice in a num ber of foundries.

Shell moulding necessarily applies to the production 
of quantities of similar castings and this in turn in
volves some mechanical means of manufacture. Quite 
a num ber of designs of shell-moulding machines have 
emerged, but it seems to the writer they all suffer from 
certain disadvantages.

Included in these disadvantages there are:—Undue 
intricacy, unnecessary motions, long time cycles, the 
difficulty of obtaining even sand-dumping, complica
tion in the withdrawal of the shell from  the pattern 
and its subsequent handling to convey it away to the 
assembly and. pouring area.

Desirable Characteristics
From  these thoughts on the subject has arisen a clear 

conception of the sort of machine which would seem 
to meet all the criticisms which can so easily be raised 
against those now available. There is little doubt that 
this is the ultimate form  into which shell-moulding 
machines will evolve, but it would perhaps speed the 
process if the various desirable features were to be 
enumerated:—

(1) To combine a rapid output of finished shells, 
irrespective tof the time taken by the baking period, 
(which may be more with some moulds than others) 
the machine should be of the rotary-table, indexing 
pattern. This will involve a  plurality of pattern sta
tions, but the patterns can all be different, with 
advantage.

(2) W ith present designs, much waste of time and 
motion occurs whilst the pattern is being inverted for 
attachm ent to the dump box, turned back to allow the 
sand to fall on it, inverted again to allow the surplus

Nottingham’s Smokeless Zone
Tenants of houses a t Clifton, N ottingham, are an 

integral part of an experiment that m ay be followed 
in other parts of the country. N ottingham  Corporation 
insists that a tenant uses “ coke anthracite, o r one of 
the m anufactured solid fuels, unless he can show that 
smokeless fuels are not reasonably obtainable.” It 
all started in April, 1951, when the corporation began 
building a t Clifton, which lies to the south-west of 
the city, what will be virtually a  new town of between
5,000 and 6,000 dwellings, together with shops and 
other amenities to make it self-contained. So far, 
rather m ore than 1,600 houses are inhabited, and it 
may be 1958 before the new town is complete.

A visitor to  C lifton to-day can easily assess the pro
gress of the experiment; no m atter how many fires are 
burning, there is an almost complete absence of smoke. 
The experiment has been facilitated by the co-operation 
of local officials of the M inistry o f Fuel and Power, 
who have authorized the necessary permits fo r supplies 
of smokeless fuels, and by the goodwill of the tenants 
themselves, many of whom, in the early stages, found 
difficulty in obtaining the best results from their new 
heating equipment. Demonstrations of the appliances 
and the advice of a housing inspector have, however, 
done much to  enable tenants to  play their part.

sand to fall away and finally turned back again pre
paratory to baking. To save all this, the patterns 
should be permanently m ounted face downwards.

(3) The dump box could then be mounted so that 
it merely rises upward to make contact with the down
ward-facing pattern, so eliminating a roll-over motion.

(4) The sand in the dump box could be pushed 
upward into contact with the inverted pattern by a 
pneumatic or hydraulic ram, by applying air to a rub 
ber diaphragm such as is employed in the Taccone 
moulding machine or the inflation of a rubber bag 
such as employed in a bag press. In this way, the 
sand is distributed evenly at uniform  pressure over the 
whole face of the pattern. Variation in sand density 
due to variations in the distance the sand has to  fall 
on to the pattern are thus avoided; so are such com 
plications as “ venetian-blind ” shutters in the dump 
box.

(5) A fter application, the pattern and its cake of 
sand may be indexed to  the baking oven. Here, with 
the pattern and sand facing downwards, heat which 
naturally rises upwards is m ore readily applied to 
complete the baking process.

(6) When the mould is properly baked, ejection 
becomes a simple process. It is no longer necessary 
to arrange complicated forks to pick up the mould 
when it has been lifted by the ejector pins. Arrange
ments could be such that the shell drops a very 
short distance directly on to a rubber cross-belt which 
can be employed to take it quickly to the clamping 
and pouring area, w ithout any handling complications.

(7) One final provision is thought necessary; the 
sand box must be fitted with a dust-tight lid only to 
be removed when sand is to be spread over the pattern 
face. The sand box in turn should have an enclosed 
feed from a sand-storage hopper. To the w riter’s 
mind, the principal objection to shell moulding is that 
it introduces to the foundry industry an entirely new 
dust-producing process unless this problem is properly 
tackled at the outset.

W ork on the Volta R iver aluminium scheme in 
the Gold Coast Colony cannot begin before 1955, as 
the* project must first be proved absolutely sound 
technically, according to the scheme’s special com
missioner Com m ander Robert Jackson. The Gold 
Coast Government is to appoint a national committee 
fo r th project. Dr. A rthur Morgan, first chairm an of 
the Tennessee Valley Authority, and Prof. A rthur 
Lewis, o f M anchester University, have agreed to  act 
as advisers.

Machinery. A return to pre-war conditions is 
evidenced by the publication of a machinery catalogue 
by George Cohen, Sons and Company, Limited, 
Broadway Chambers, Hammersmith, London, W .6. 
Further editions will be produced three o r four times a 
year. It is a ponderous tom e running to over 200 pages, 
which can well be understood as there are no fewer 
than 25 items listed under “woodworking machinery 
(used).” The locality where each item is lying is 
announced and, for the more im portant items, the 
machine is illustrated. An essential in a catalogue of 
this type and size is good indexing and this has been 
meticulously carried out. It is reasonably certain, 
though not expressly stated, that this catalogue is 
available to readers on application to the Publicity 
Departm ent, Cunard W orks, Chase Road, London, 
N.W.10.
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Portable Electric Mould-drying 
Stoves

A t the moment, much attention is being devoted 
to the problem  of portable drying stoves. Up to now, 
large moulds set in foundry floors have been dried in 
place by means o f coke fires, while the majority of 
boxed moulds have, as a general rule, been heated in 
special drying ovens. If the consumption figures for 
fuel and power used in drying are compared and the 
tariff per unit of electricity is calculated on the basis 
of fuel costs, the resulting equivalent energy price 
works our here, as in some other cases, to a value at 
which electricity companies are not prepared to sell 
their energy. Nevertheless, if the other factors which 
also influence the total operating costs are taken into 
consideration, it becomes evident tha t electric drying 
is economical even in countries where electricity is 
produced exclusively from heat energy. Brown Boveri, 
who operate in this country through British Brown & 
Boveri, Limited, 75, Victoria Street, London, S.W .l, 
have given special attention to the drying of floor 
moulds and have developed an apparatus which has 
revolutionized drying methods in this field. The plant 
is illustrated in Fig. 1. W ith fuel-fired equipment, 
the ho t gases are led into the “ g reen ” mould and 
made to pass over its inner surfaces, heat being trans
ferred into the depths of the mould exclusively by 
conduction. In the new process, however, air is heated 
electrically in the drying unit and is then forced at 
considerable pressure from  the inside of the mould 
through the sand to escape finally at the outer mould 
surfaces. In this way, the dying process makes full 
use o f the hot air and consequently raises the degree 
to which the available heat energy is utilized from 
about 20 to 100 per cent., a fact which alone makes 
electric drying an interesting proposition. On the 
technical side, the ability to hold all parts of the mould 
at the same pressure ensures uniform drying of even 
the most restricted mould sections. One particular new 
feature of the process is that simple cores can be dried 
in place in the moulds. These advantages explain why

Fig. l.-B ro w n -B o ve ri Portable Plant fo r  Drying 
M oulds by Electricity, showing the Control
Equipm ent uncovered.

(iContinued at the foo t o f Col. 2)

Tata’s Impressive Results
Despite a further substantial increase in costs, the 

T ata Iron & Steel Company, Limited, Jam shedpur 
(India), have announced impressive results for the year 
ended March 31, 1953. The gross profit has risen by 
nearly Rs. 15 lakhs to Rs. 25 crores* as a result of an 
increase in the gross revenue from  Rs. 35 crores to 
Rs. 37.74 crores. Expenses have, however, continued 
to rise, the figure being Rs. 29.48 crores, against 
Rs. 26.96 crores in the preceding year.

The provision for depreciation (including Rs. 25 
lakhs on collieries) has been stepped up from Rs. 2.15 
crores to Rs. 2.35 crores and that for plant rehabilita
tion reserve from  Rs. 75 lakhs to Rs. 1 crore. The tax 
bill is higher at Rs. 2.8 crores, against Rs. 2.67 crores. 
On balance, the net profit is lower at Rs. 2.1 crores, 
compared with Rs. 2.53 crores in the previous year.

D irec to rs’ E x p lana tion
The directors attribute the decline in the net profit 

mainly to lower production and despatches of pig-iron 
and steel, and to the curtailm ent o f operations a t the 
Agrico plant owing to lack of orders. Furtherm ore, 
the previous year’s profits included a non-recurring item 
representing retrospective increase in retention prices 
in respect of previous years which was only partly made 
up in the present year by the accretion of the post-war 
refund of excess profits tax and by a profit on the sale 
of scrap, leaving a difference of about Rs. 20 lakhs be
tween the two years.

The negotiations with the Government for a Rs. 10 
crore loan have been virtually completed, and it is ex
pected that the company will be in a position to com
mence drawing on the loan shortly.

Substantial progress has been made with the m odern
ization and replacement of plant. W ork on the con
struction of the new Simon-Carves battery is well up 
to schedule, the lighting up of half the battery having 
taken place on July 27. The lighting of the remaining 
half is expected to take place towards the end of this 
month. Pig-iron production rose by 2.13 per cent, to
1.153.000 tons and ingot output by 0.37 per cent, to
1.061.000 tons.

Blast furnaces “ A ,” “ B,” “ C.” and “ E ” were in 
operation throughout the year and gave a slightly higher 
production. “ D ” furnace was blown out in Decem
ber, 1952, for complete rebuilding. A slackening of 
demand for merchant-mill materials and the rolling of 
a larger quantity o f light sections resulted in lower 
production during the year in this section. The pro
duction by the sleeper plant was higher.

Iron-ore despatches rose from 1,930,000 tons to
2.030.000 tons, manganese ore from 48,000 tons to
63.000 tons, and dolomite from 22,000 tons to 26,000 
tons.

The directors state that, although steel supplies avail
able in the country are much below the real needs, lack 
of purchasing power and the tightness o f the money 
market have resulted in reduced sales and accumula
tion of stocks.

* 1  l a k h = R s .  100,000; 1  c ro re  = 100 la k h s ;  R s . 1 c ro re  =  £750,000 
a p p ro x .

box moulds as well as floor moulds can be dried on 
site by such units. Moreover, the great reduction in 
transport costs and the extra space made available in 
the drying ovens for smaller moulding boxes and cores, 
react favourably upon the economy of electric drying.
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Metal M elting under Vacuum
F ounders o f  the fu tu re  m a y  need  to  envisage m elting  and  casting the ir m eta l in vacuum  a n d  in th is  
article are recorded  m echanica l p rob lem s associated  w ith the process an d  m eans at presen t available

fo r  their

T h e  m elting  o f m etals under h igh  vacuum  is a 
process o f com parative ly -recen t developm ent, but 
du ring  and  since the last w orld  w ar it has p rogressed 
fro m  the in itia l stages o f  lab o ra to ry  experim ents 
w ith  sm all an d  m ak esh ift equ ipm en t, un til a t  the 
p resen t tim e a  standard ized  ran g e  o f  sizes is avail
ab le  hav ing  crucib le  capacities from  20 to  240 lb., 
w ith  accom pany ing  h igh-vacuum  pum ping  equ ip 
m en t su itab le  fo r vacua in the o rd e r o f 10-5 m m  
H g., an d  there  is today  a p la n t installed  in a  Swiss 
w orks w ith a crucib le  capacity  o f 450 lb. steel.

Container
I t  w ill be app rec ia ted  th a t the design an d  co n 

struction  o f the o u te r vacuum  vessel o r  con ta iner 
w hich su rro u n d s th e  fu rn ace  p ro p e r p resen ts a 
nu m b er o f  p rob lem s, especially  in view o f  the fac t 
th a t in  a w ell-designed p lan t th e  m elting  should 
be carried  o u t as fa r  as possib le u nder the sam e 
cond itions as any  o th e r in sta lla tion  w ork ing  a t 
atm ospheric  pressure. In  the case o f the p lan t 
illu stra ted  in  Figs. 1, 2 an d  6, w hich is a  60-lb. 
stan d ard  in s ta lla tion , m ad e  by th e  Swiss firm  
G .A .B ., o f Balzers, L iech tenstein , the co n ta in e r is 
m ade o f stainless steel, double-cased , w ith a large, 
hinged cover, bo th  body  and  cover being intensively 
w ater-cooled . In  general, the  tim e requ ired  fo r 
the p ro d u c tio n  o f a  vacuum  in such a  vessel depends 
no t on ly  up o n  the in te rn a l capacity  o f  th e  con ta iner, 
bu t also upon  the d im ensions, com position , and 
quality  o f  the in te rna l surfaces, w hich  should  have 
sm ooth  and  flow ing lines an d  be capab le  o f  being 
cleaned readily . Som e o f the p rob lem s w hich have 
to  be solved in  the design o f  such a co n ta in er 
a r e : — (1) T h e  p rov ision  o f  m eans o f  charg ing  the 
various constituen ts o f  an  alloy  in  the p ro p e r o rder

so lu tion .

and  a t th e  ap p ro p ria te  stages in  the process; (2) 
observation  and  m easurem en t o f the tem p era tu re  o f 
the m elt, and  (3) m eans fo r p o u rin g  the charge.

Swiss F u rn ace
In  th e  design o f the Swiss fu rn ace  illu stra ted , the 

prob lem  o f  o b ta in ing  access to  the crucib le  fo r  the 
add ition  o f various constituen ts d u ring  the progress 
o f  th e  m elt is overcom e by th e  p rov ision  o f  a  
supp lem en tary  6-cham ber ro ta tin g  hopper, in the 
m ain  cover o f the con ta iner, as show n by F ig . 3. 
T h is  hopper is situated  directly  above the crucible, 
and  can  be tu rned  by m eans o f  an ex ternal hand le  
so th a t each o f  the com partm en ts  can  be b rough t 
successively over a  charg ing  hole , th ro u g h  w hich 
th e  con ten ts o f  the co m p artm en t a re  d ro p p ed  on to  
a h inged chu te  im m ediately  beneath , w hile the 
ac tu a tio n  o f  an o th e r external lever allow s the chu te  
to  be  tipped  and  to slide th e  charge  in to  the  crucible.

T em p era tu re  M easu rem en t
O bservation  o f  th e  progress o f  a  m elt is a difficult 

m atte r in  a  vacuum  plan t, because, ow ing to  the 
heavy  vapo risa tion  o f the  charge, a n o rm a l inspec
tion  w indow  w ould be quick ly  obscured  by a 
m etallic  deposit. In the p lan t described , there  is 
an  inspection  w indow  o f q u a rtz  glass in  the hinged 
cover, w hich is re in fo rced  in ternally  by a  second 
w indow  o f  Pyrex . T h e  la tte r is p ro tec ted  to a  co n 
siderab le  ex ten t against the deposit o f  m etallic 
v apou r w hen no t in use by a m ovab le  guard , w hile 
it can  be cleaned o f any  such deposit by a wire 
w iping brush opera ted  by an external lever.

H ow ever advan tageous visual observation  m ay 
be the m ethod  is na tu ra lly  no  substitu te  fo r accu ra te  
p y rom etric  tem pera tu re  m easurem en t, an d  a lthough

Fig. 1.— General View o f the G.A.B. Vacuum-melting  Fig. 2.—Close-up o f the Vacuum-melting Plant, with 
Plant. the Lid Raised and Pyrometer withdrawn.
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6 COMFAflTMENT

HINGED CH U TE

r  r
th e  use o f  an  o p tica l py rom eter is n o t possib le, an  
ingenious m ethod  has been devised fo r read ings 
to  be taken  by a  therm ocoup le , as show n by F ig . 2. 
By m eans o f a  sp ring -m ounting  a rrangem en t, th is 
couple  (in a  q u a rtz  p ro tec tin g  tube) is n o rm ally  
m ain ta ined  a longside th e  crucib le  w here  it is n o t 
liab le  to  e ither m echan ica l o r th erm al dam age , an d  
in this position  does n o t in te rfe re  e ither w ith  ch a rg 
ing  o r  tilting  o f  th e  crucib le . I t  is inserted  in to  th e  
crucib le  by th e  sim ple m ovem en t o f an  ex ternal 
hand-lever in  th e  m an n er show n d iag ram m atica lly  
in Fig. 4.

P ou rin g
V arious possibilities have  been tr ied  fo r pouring  

a  m olten  charge  o f  m etal inside a v acuum  con ta iner, 
som e o f  w hich a re  illu stra ted  by Fig. 5. In  m ethods 
(a) a n d  (b), tilting  o f  th e  en tire  co n ta in er is neces
sary , w hich  involves th e  m ovem en t o f  considerab le  
masses. In  the  case o f  (c) th e  m eta l is ru n  off 
th rough  the  bo ttom  o f th e  crucib le  by the w ith 
d raw al o f  a taper p lug, b u t th is system  can  only  be 
ad o p ted  in  cases w here it is possib le  to  use  a  
g rap h ite  crucib le. E xam ple  (d) show s a  G erm an  
so lu tion  o f  this p a rticu la r p rob lem . A t the  bo tto m  
o f  th e  cruc ib le  is a  p lug o f  th e  sam e m eta l as th a t 
w hich is being m elted , this p lug being in its tu rn  
m elted  by  an  aux ilia ry  heating  coil. T h e  m ethod

adop ted  in  the p la n t show n by Fig. 1 can  be  seen 
fro m  the  sec tional view  Fig. 6, in  w hich it w ill be 
no ticed  th a t it  is only the  crucib le  w hich tilts.

In d u c tio n  h ea ting  is em ployed, the m ethod  per
m itting  o f the crucib le  being m oulded  and  fired 
in situ . T h e  la tte r  is o f the lip -tilting  type, so th a t 
the m olten  charge is p o u red  d irectly  in to  th e  m ou ld  
located  im m ediately  beneath  the lip , w ith o u t any 
necessity  fo r m ovem ent o r ad ju stm en t o f  the m ould  
d u ring  the p rogress o f pouring .

T h e  m ou ld  m a teria l also  presents certa in  p rob lem s 
in  vacuum  m elting . In  th is process, it is na tu ra lly  
n o t feasib le  to em ploy sand m oulds, unless it is 
possib le  fo r  these first to  be  heated  u nder vacuum  
and  com pletely  de-gassed, o therw ise th e  gases 
d isengaged  in  co n tac t w ith  th e  m eta l w ou ld  b e  liable 
to  resu lt in  a po rous casting . In  th e  p la n t illus
tra ted , the  m ou lds usually  em ployed  a re  o f cast-iron  
o r steel hav in g  perfectly  sm ooth  surfaces and  p re 
heated  to  som e 300 deg. T h e  ingo t m ou ld  is 
a ttach ed  to  a  vertica l stand  hav ing  ad justab le  arm s, 
so th a t th e  s tand  w ill serve fo r a  varie ty  o f m oulds 
o f  d ifferen t sizes. P rov ision  is m ade  fo r these to 
be w ater-cooled  if  necessary.

v M elting  P rocess
F ig . 7 enables the p rogress o f a typical m elt to 

be follow ed, this p a rticu la r instance being the m elt
ing  o f  11 lb. o f  to o l steel (0.45 p e r  cent. C , 1.2 per

CRUCIBLE

Fig. 3.— Sketch showing the M ethod o f M aking  
Successive Additions to the Charge Crucible.

Fig. 5.— Various M ethods o f Pouring which can be 
arranged for the Vacuum-melting Apparatus.

Fig. 4 .— Diagram showing 
the M ethod o f Inserting the 
Pyrometer Tube into the 
M elt.
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F ig . 6.— Sectional View o f the Vacuum-melting Plant.

cent. C r, and  0.15 per cent. V) prev iously  m elted  
u n d er a tm ospheric  pressure. T h e  crucib le  em ployed 
w as o f  m agnesium  oxide. F o u r  m inu tes a fte r  
closing th e  con ta iner, a  p ressu re  o f 8 x HF* m m  
H g. w as reached  and  h ea ting  o f th e  charge  co m 
m enced. P ressure rose sharp ly  fro m  this po in t, 
p a rtly  due to gases given off by the crucib le  and  
p artly  fro m  the charge, the p u m p  being sw itched

PO U R

0 8 li 84 38 40
MINUTES

F ig . 7.— Tim e I Pressure Record for a Typical M elt 
carried out in Vacuum.

off im m ediately  a f te r  th e  com m encem ent o f  the 
m elt as the reac tion  betw een th e  oxygen and  carb o n  
in  the  m elt w as so strong  th a t m etal w as th row n  
ou t o f  th e  crucib le . A dd itions to the charge  w ere 
m ad e  a t  the po in ts ind ica ted , and  w hen all the 
m ateria l w as b ro u g h t d ow n  a n d  th e  m elt quiet, 
pum p ing  w as resum ed. E nergy  consum ption  fo r 
m elting  under a  h igh  vacuum  is fo r  all p ractical 
pu rposes the  sam e as fo r an  equ ivalen t charge 
m elted  in  the sam e type  o f  fu rn ace  under 
a tm ospheric  p ressure, and  it w ill be seen fro m  the 
d iag ram  th a t the p ro d u c tio n  o f  the  p re lim inary  
vacuum  has very little  effect upon  th e  tim e fac to r, 
the m ain  difference in the tim e taken  being 
dependen t upon  th e  ex ten t to  w hich it  is desired to  
accom plish  the de-gassing o f  the charge.

N ew  Industrial Democracy. Mr. H arold Watkinson, 
Parliam entary Secretary to the Ministry of Labour 
advocated the creation o f a new industrial democracy 
between the two extremes of m aterialistic individualism 
and an equally materialistic communism, when he spoke 
at the opening of a summer school for young business 
executives a t O xford recently. He quoted an example 
o f  the kind o f competition our m otor-car industry 
was meeting with in Switzerland. In terms of English 
currency a French Renault cost £435; an Italian F iat 
£448; a German Volkswagon £466; a British Austin 
Seven £546 and a British Morris M inor £539. Those 
figures indicated the handicap we had to overcome.

A  meeting convened by local members o f  the Insti
tute of British Foundrym en, is being held in  the 
George Hotel, Luton, this evening to  discuss a p ro
posal to form  a section of the London branch of the 
Institute, to cater specially for residents in the L uton/ 
Bedford/Leighton-Buzzard/D unstable area. The pro
gramme of the proceedings includes a film show by 
Mr. Frank Hudson, addresses by Mr. V. C. Faulkner 
and Mr. E. D aybell (chairm an of the local committee), 
followed by general discussion o f the project. All 
foundrymen in the area who are interested should write 
to M r. W. Twaddle, acting secretary, 108, G reat 
N orthern Road, Dunstable, Bedfordshire.
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Industrial Injuries Regulations
New regulations* made under the Industrial Injuries 

Act, with the approval o f the Industrial Injuries A d
visory Council, came into force on September 2 and 
made changes in the conditions for certain benefits 
under the Industrial Injuries Scheme. Previously, the 
period of trial employment in a m an’s regular occupa
tion (or work of an equivalent standard) which can be 
ignored in deciding whether he satifies the conditions 
for special hardship allowance has been limited to 
three months, unless the work was carried out on 
medical advice o r with the M inister’s approval. This 
has now been extended to six months. Any person who 
considers he now satisfies the new conditions should 
consult his local office.

The regulations also make two further concessions:— 
(1) Dependants’ allowances will now be payable to 
certain unemployable people who have been receiving 
workmen’s compensation for injuries sustained before 
July 5, 1948. This will mean an increase of 21s. 6d. for 
a wife, and 32s. for a wife and child. (2) Previously, 
policemen and firemen injured before July 5, 1948, 
and awarded injury pensions had not been able to draw 
constant-attcndance allowance; from September 2 
the will qualify for this allowance. The remainder of 
the regulations is concerned with a number of changes 
which bring into alignment with the N ational Insurance 
Act the Industrial Injuries provisions about persons 
deemed incapable of work, days o f incapacity and 
night-workers. _______________________________ _____

* T h e  N a t io n a l  I n s u ra n c e  ( I n d u s t r ia l  I n ju r i e s )  (B en e fit)  
A m e n d m e n t R e g u la t io n s ,  1953, S .I .  1953, N o. 1314. P r ic e  4d.

New Catalogues
Flam e-proof M otors—Newman Industries Limited 

of Yate, Bristol, have just issued a 32-page well- 
illustrated catalogue covering a wide range of flame
proof motors. It contains a num ber o f tables giving 
useful data and characteristics of the various types 
and sizes. Usually this type of plant is found in mines, 
chemical works, and other places where there is a 
risk of explosions.

Cable Fastenings. By assembling segments between 
the strands before inserting the wire into a sleeve— 
a patented system—an attachm ent has been developed 
fo r making self-locking fastenings on steel cable and 
is described and illustrated in  an eight-page pamphlet 
issued by E. H. Bentall and Company Limited, from 
their cable-fastenings department, 59, Broad Street, 
W orcester. The message of this booklet is reinforced 
by the inclusion o f a reprint o f a paper by Mr. T. E. 
Dimberley to the Institution of Mechanical Engineers 
(M idlands branch) and by a test report undertaken 
by the Industrial Research Laboratories Birmingham. 
Excellent findings have been described. These docu
ments are available to readers on writing to the 
W orcester address.

Shot-blast Equipm ent.—W hen folders are used for 
publicity purposes, they should be kept as 
simple as possible, otherwise pages appear upside 
down and even may be missed. One from  Guyson 
Industrial Equipm ent Limited, N orth Avenue, Otley, 
near Leeds, has rightly avoided complications by 
using a plain six-page folder covering shot-blast 
cabinets, an air compressor and a dust extractor. Two 
models are illustrated, the larger one having a 32 in. 
by 22 in. by 29 in. cham ber and the smaller 20 in. 
by 20 in. by 28 in. They are equipped with a m otorized 
dust extractor and work a t 50 to 150 lb. per sq. in. 
The cham ber illumination is by 100-watt lamp. The 
folder is available to readers on application to Otley.

Publications Received
CABMA Register, 1953, of British Products and 

Canadian Distributors. Published by llilfe & Sons, 
Limited, Dorset House, Stam ford Street, London, 
S.E .l, for the Canadian Association of British 
M anufacturers and Agencies. Price 42s. (44s. post 
free).

The CABM A Register provides for the first time a 
really comprehensive volume containing accurate refer
ence to British suppliers to Canada and their products. 
Its 800 pages provide an extensive “ Buyers’ Guide ” of 
over 3,750 British m anufactured products, with more 
than 1,300 cross references. Over 4,500 British m anu
facturers are included, giving over 2,750 Canadian dis
tributors listed in relation to the English firms. The 
volume is strongly bound and is well sectionalizcd, 
divided for easy reference by index guide cards.

The first section, the " Buyers’ Guide,” is an alpha
betical list of British products for Canada, with the 
names of the British and C anadian suppliers classified 
under the product headings. M anufacturers’, distri
butors’ and other advertisements appear in the next 
section. An alphabetical “ directory of British m anu
facturers and distributors ” will be found in a separate 
section, where the British firms are first listed with full 
details, including their distribution arrangements in 
Canada, and a similar list of Canadian suppliers follows. 
Two further sections enable the products and their 
sources of supply to be identified from their proprietary 
names and trade marks respectively, and in order to 
ensure tha t the Register can be readily used throughout 
Canada, there is a complete French/English glossary 
of the product headings used in the “ Buyers’ Guide.”
Joining of M etals and M etallurgy of the R arer Metals,

two series of lectures delivered in 1952 and 1953 
respectively and published by the sponsoring 
authority, the Institution of Metallurgists, 4, 
G rosvenor Gardens, London, S.W .l. Price for the 
form er 14s. and for the latter 15s. 6d.

Because these lectures have been given by men of 
very high standing in the world of metallurgy it should 
not be thought that they are high-brow. On the 
contrary, they arc not only easily understood by the 
average of those in the profession but they are. in 
many cases extraordinarily interesting. By the time 
a technical man has been practising in one field for a 
num ber o f years, knowledge o f those fa r  remote 
becomes hazy, if indeed it was ever acquired. The 
opening lecture of the “ Joining of Metals ” series, by 
Professor O’Neill, produces the first list the reviewer 
has ever seen of all the methods and processes that 
have been o r  are used for joining metals. W hen think
ing about “ burning-on ” one would indeed be unlikely 
to associate the making of Sheffield plate as entering 
into the same category. The rest of the lectures deal 
with various phases o f welding, soldering and brazing 
and the determination o f wcldability.

T he second series o f lectures deals with the very 
subjects on which but few are really knowledgable, 
and in most cases reliance has been made in the past 
on text-books written by people only well versed in 
a fraction o f the fields covered in their bulky tomes. 
In the series under review, however, detailed considera
tion has been given to the metallurgy o f uranium; 
beryllium; molybdenum; tungsten; titanium; zirconium; 
tantalum ; niobium: chromium; manganese and the 
platinum group. Dr. Chaston, when dealing with 
tantalum  and niobium has recalled the discovery of 
these elements and shows how the designation 
“ columbium ” for “ niobium ” is historically correct. 
This is the type o f book which will be treasured by 
all metallurgists who take a broad interest in their 
profession.
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Sandwich Courses Suggested
A sub-committee of the West Midlands Advisory 

Council for Technical, Commercial and Art Educa
tion which has been considering how best to im
plement the findings of the universities and industrial 
productivity reports which called for an expansion of 
facilities for full-time education of young men in in
dustry, has suggested tha t “ sandwich ” courses— 
alternating college attendance and industrial experience 
—may provide the solution of the country’s shortage 
of technologists. They define the object of such 
courses as “ the provision of technologists of adequate 
standard whose training has been developed in close 
touch with industry ” and “ adequate standard ” in this 
context means a broad knowledge of the fundamental 
science on which their technology is founded, some 
understanding of the historical and economic basis of 
society in relation to  industry, and the personal 
characteristics, powers and expression and social com
petence necessary for a man to play an effective part 
in an industrial organization.

The “ sandwich ” courses, the committee recommends, 
should be developed by one or more selected major 
technical colleges, chosen on the grounds of an ade
quate standard of staffing, and other educational 
facilities combined with sufficient facilities for cor
porate life. Residential accommodation should be the 
ultim ate aim. The committee recommends that the 
courses should be designed to meet the needs of in
dustries within the region and industries should co
operate to secure the integration of the periods of train
ing. The sub-committee was under the chairmanship 
of M ajor W. F. F. Scott, a director o f Tube Investments 
Limited and Accles & Pollock Limited. The chairman 
of the Advisory Council, Sir Hugh Chance, and the 
chairman of the Regional Academic Board, Professor 
F. H. G arner, were among its members.

Steel Output Record
Steel p ro d u c tio n  in A ugust, w hich w as again 

affected by holidays, averaged 291,400 tons a 
w eek an d  reached  an  an n u a l ra te  o f  15,155,000 tons. 
T his w as the h ighest A ugust figure ever recorded  and 
it com pared  w ith  a w eekly average  o f  279,500 tons 
in A ugust, 1952, w h en 'th e  an n u a l ra te  w as 14,535,000 
tons, w hich w as itself a new  record  fo r the m onth . 
T h e  effect o f  ho lidays last m on th  w as less p ro 
nounced  th an  in  the co rrespond ing  m o n th  a  year ago.

T he  o u tp u t o f  p ig -iron  last m on th  also constitu ted  
a  reco rd  fo r A ugust; it averaged  204,400 tons a  w eek, 
against 201,900 tons a  w eek in  A ugust o f last year.

L atest steel an d  p ig-iron  o u tp u t figures (in tons) 
com pare  as follow  w ith ea rlie r re tu rn s : —

-

Pig- iron. S tee l in g o ts  and  
castings.

W eekly
average .

A nnual
ra te .

W eekly
average .

A nnual
ra te .

1953— J u ly
A ugust 
1 s t  h a lf  yea r

1952— J u ly  
A ugust 
1 s t  h a lf  year

202,400
204:400
213,500

201,600
201.900
199.900

10.524.000
10.629.000
1 1 . 102.000

10.482.000
10.498.000
10.397.000

276.600 
291,400
347.600

273,800
279,500
308.600

14.383.000
15.155.000
18.074.000

14.236.000
14.535.000
16.046.000

R o o d  E n d  F o u n d r y  C o m p a n y , L i m i t e d , has had 
plans approved to carry out extensions to the foundry 
in Tat Bank Road, Rowley Regis.

Rehabilitating Disabled Workers
There are at present 14 industrial rehabilitation units 

in operation in this country. A new type o f unit which 
is to be opened by the Ministry of Labour a t W addon 
(Surrey) in December will differ from the existing 
centres in that it will undertake special research into 
the rehabilitation o f disabled workers as well as the 
provision o f training and exercises. The research will 
be directed by the suggestion of the Industrial Rehabili
tation Development Committee that success in placing 
people in employment after a course at a rehabilitation 
unit should not be the sole measure o f the value of 
the unit’s methods. The committee recommended that 
a way should be found of rating scientifically in physical 
and psychological terms the “ em ployability” o f  a 
worker when he comes to the unit. It could then be 
ascertained if he was likely to profit by the course or, 
if it had been taken, how much good it had done.

The units cater mainly for industrial workers who 
come to them when they leave hospital, but they 
also take a few disabled and crippled people who 
have never worked before. Many of these are trained 
so that they can live in a normal community and' 
support themselves from their own earnings. Of those 
who complete a course, more than two-thirds find 
jobs o r begin training as skilled workers within three 
months of leaving the unit.

Exports from Small Firms
Encouragement to small firms to enter overseas 

markets is advocated by the Select Committee on 
Estimates, which has just issued its thirteenth report. 
British export trade, it is emphasized, would rest on a 
much broader foundation if many more small firms 
could be induced to take active interest in overseas 
markets; in addition, the volume of the trade would 
be increased. The committee suggests that the Board 
of T rade’s services to the smaller manufacturers should 
be improved, and it gives two suggestions as to how 
this might be achieved.

The first is that the Board of Trade should con
centrate on familiarizing small firms with the particulars 
o f the services it provides for exporters, and the second 
is that it should publicize more effectively its practice 
of obtaining samples o f the products with which British 
products would have to compete.

Index to Volume 94
The index to the J o u r n a l , volume 94, covering the 

period January 1 to June 25, 1953, has now been printed 
and is available to readers free of charge. Applications 
for copies should be addressed to the publishing office, 
F o u n d r y  T r a d e  J o u r n a l , 49. Wellington Street, London, 
W.C.2. Subscribers who wish to receive copies o f in
dices automatically as they are printed may apply for 
inclusion on a perm anent mailing list.

T w o 64-in. e l e c t r i c  l i f t i n g  m a g n e t s  were ordered 
by a Canadian firm from the W itton-Kram er Electric 
Tool and Hoist W orks of the General Electric Company, 
Limited, for loading scrap iron into ships at M ontreal 
Pier. Only fourteen days after the order had been re
ceived in England the magnets were in service in Canada, 
and within less than three weeks of the date of despatch 
from Birmingham, they had handled 2,500 tons of 
scrap iron for shipment to this country. Since that time, 
four further magnets, one 64-in., two 36-in. and one 
26-in. dia., have been delivered at M ontreal with equal 
promptitude.
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B.S.C.R.A. Radiographic Exposure Calculator
The British Steel Castings Research Association has 

recently developed a radiographic exposure calculator 
for use with the isotopes cobalt6„ and iridium ,,,, 
materials which are now commonly employed for indus
trial radiographic purposes in steel foundries and else
where. The calculator can also be used in conjunction 
with radium or radon, and scales are included which 
perm it allowances to be made for the relatively rapid 
decay of radon and iridium sources. The calculator will 
fill a long-felt want for a rapid and reliable means of 
ascertaining radiographic exposure times, when using the 
artificially prepared radiographic sources in particular.

The calculator, the prototype of which is illustrated in 
Fig. 1, is in the form  of a plastic, pocket-size slide rule 
and consists essentially of two fixed scales and two 
sliding scales, the bottom  one of which is locked in a 
position determined by the type of film in use and the 
film density required. This position is determined by 
setting the appropriate density index mark on the bottom 
fixed scale against a “ film factor ” on the bottom  mov

able scale. In routine work, this setting will not nor
mally be disturbed, unless for any reason the type of film 
in use is changed, so that the majority o f exposure cal
culations will be carried out by appropriate setting of 
the upper movable scale only. This scale is reversible, 
the side employed being determined by the isotope in 
use. Its setting correlates the four variables, source 
strength, source to film distance, steel thickness and ex
posure time. The setting of the rule may be adjusted 
to the film density requirement of the user, and includes 
scales for calculation of radon and iridium decay as well 
as one which gives the thickness of steel which, for the 
purpose of setting the rule, may be employed when 
examining materials other than steel.

The exposure calculator is clearly of interest in indus
tries other than steelfounding, and it is now in course 
of manufacture in sufficient quantity to render it avail
able outside the membership of the Association. En
quiries should be addressed to the Association at Broom- 
grove Lodge, Broomgrove Road, Sheffield, 10.

F ig . 1.— Prototype o f the 
B.S.C.R.A. R a d i o -  
g r a p h i c  Exposure 
Calculator (Copyright).

German Foumlrymen’s Convention
The German Foundry Technical Association (Verein 

Deutsche Giesserufachleute) is holding a convention in 
the Robert Schumann Hall, Düsseldorf, on Friday and 
Saturday, October 9 and 10. The first session, start
ing at 9.30 a.m., with Dr. F . Grosser in the Chair, opens 
with a paper on the “ Influence o f W ork Study on Pro
duction in Foundry P ractice” by Mr. M. Forster. He 
is to  be followed by Professor Piwowarksy on “ Influ
ence o f Magnesium on Low-carbon Steel Castings.” 
The third lecture is by Dr. Schwietzke on “ Gas 
Porosity in N on-ferrous Castings—Gassing and D e
gassing of Melts.” This session concludes with a 
colour film dealing with “ Feedex ” to be presented by 
Dr. Lanzendorfer.

T he afternoon session, starting a t 2.30, is to  be pre
sided over by Dr. H. Timmerbeil. The opening lecture 
is by Dr. P. Schneider, who will present two American 
films on “ Running and Risering.” Next, there is a 
paper by Dr. K. Sauerwein on the “ Use o f Radio
active Isotopes and their Application to Foundry 
Problems ” (with demonstration). The final lecture is 
by Professor K. Roesch, who will present a “ Critical 
Study of Non-destructive Testing." In the evening 
there is to be a supper-dance a t the Rhein Hall 
(formerly the Plantetarium).

Mr. R. I. H. Küster presides a t the Saturday morning 
session, which is to start o f 9.45 a.m. First, there will 
be the annual general meeting, and following this, 
Professor E. Gutenberg is to  lecture on “ Some New 
Phases of Industrial Costing.” T he final lecture is by 
Professor Chr. Gerthsen on “ Some Applications of 
Cosmic Rays.” A suitable programme has been 
arranged fo r the entertainment of lady guests.

House Organs
Perkins News. Summer 1953. Issued by F. Perkins 

Limited, Peterborough.
This issue is primarily devoted to illustrated stories 

all connected with the 21st birthday celebrations o f the 
company. The graphs o f progress incorporated are 
very impressive, for from very small beginnings, a 
turnover approaching £12,000,000 was achieved by 
1952.
Mettle. Summer, 1953. Published by the M arshall 

Organisation, Stafford House, N orfolk Street, 
London, W.C.2.

There are two articles o f importance in this issue. 
The first deals with the growth of combine harvesters 
in this country, and shows how it has increased. From  
fewer than 2,000 in 1943 the total reached over 19,000 
in 1952 and now home manufacturers have captured 
the bulk of the market. The second article is a neces
sary consequence, and that is the subject o f stock hold
ing for distribution of spare parts.
Ruston Overseas News. Vol 2, No. 14, August. Pub

lished by Ruston and Hornsby Limited, Lincoln.
As this very well produced magazine is fo r the en

lightenment o f overseas agents and customers, it was 
only to be expected that the Coronation should figure 
prom inently and a feature article on this has been 
excellently carried out. There is a long, well- 
illustrated article on foundrywork by Mr. R. C. 
Shepherd, who includes some data on shell moulding. 
The reviewer learnt with interest that an iron filigree 
fruit dish illustrated was o f G erm an origin, but the 
sample which he possesses was made in Essex! The 
balance of the contents has been well chosen to serve 
the policy of the publishers.
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B.C.I.R.A. M ethod o f  Clamping Shell Moulds
Since the in tro d u c tio n  o f shell m ou ld ing , the 

jo in ing  o f the half-shells to  fo rm  the com plete 
m ou ld  has p resen ted  difficulties. In  jo in ing  shell 
m ou lds cast h o rizo n ta lly  the clipp ing  o f  the halves 
toge ther an d  w eighting  them  if  necessary  is effec
tive, b u t vertica lly -cast m oulds, need a  m ore  rig id  
fo rm  o f clam ping. V ario u s m ethods o f jo in ing 
shells cast in  a  vertica l position  a re  used. T hey  
inc lude c lipp ing  th e  edges together w ith  w ire 
clips o r w edge c lam ps; g lueing th e  shells w ith  
qu ick -se tting  resin ; bo lting  them  together and  
m echan ica l c lam ping  w ith  a vice. E ach  o f these 
m ethods has its d isadvan tages, an d  w hichever is 
u sed  i t  is possib le  fo r  th e  o p era tions necessary  to  
take  longer than  the ac tu a l p ro d u c tio n  o f the 
shells.

T o  overcom e the shortcom ings o f p rev ious 
m ethods, a  new  m eth o d  o f jo in ing  th e  halves o f 
shell m ou lds fo r vertical p o u ring  has been 
developed by the B ritish  C ast Iro n  R esearch  
A ssociation  and  is being d em onstra ted  a t  the 
cu rren t E ng ineering  and  M arine  E xh ib ition . I t  
consists o f a  m echan ica l c lam p  com prising  tw o 
sets o f freely-slid ing  p ins, as show n d iag ram - 
m atica lly  in  Fig. 1.* T h e  com plete  shell m ou ld  
is p laced  betw een  the sets o f p ins an d  they  are  
th en  fo rced  fo rw a rd  by  com pressed  a ir  so th a t 
th ey  ad ju s t them selves to  the co n to u rs  o f the 
shells. In  th is w ay, th e  en tire  m ou ld  a rea  is sup 
p o rted  u n ifo rm ly  an d  rig id ly  
d u ring  pou rin g , d is to rtion  is 
m in im ized  and  th e re  is less 
flash on  th e  casting.

Construction and Operation chamber 
T he c lam p is construc ted  in 

the fo rm  o f  tw o rec tan g u la r ho l
low  cham bers w hich face each 
o ther. In  the  facing  surfaces, a 
reg u la r p a tte rn  o f  holes is drilled , 
each  hole being fitted w ith  a

Fig. 1.— Diagrammatic Section
through the Pneumatic C lam p
ing Arrangem ent fo r  Shell 
M oulds developed by the British 
Cast Iron Research Association.

•A bstracted  from th e B .C .I.R .A. 
J o u r n a l o f R e se a rc h  a n d  D e v e lo p m e n t.

sliding steel p in . C om pressed  a ir  can  be supplied  
to  each ch am b e r an d  w hen the a ir  is ad m itted  the 
p ins a re  fo rced  fo rw ard , each  p in  giving the sam e 
th ru st, p ro p o r tio n a l to  the cross-sectional a rea  o f 
the p in  an d  the a ir  p ressu re  used. O ne o f  the 
cham bers is fixed b u t the o th e r is m ovable, being 
connected  to  the p is ton  o f an  a ir cy linder o f 6-in. 
stroke.

In opera tion , the m ovab le  ch am b e r is b ro u g h t to 
its fo rw ard  position , nearest the opposing  cham ber, 
and  the p ins o f  bo th  cham bers a re  re trac ted . T he  
com plete  shell m ou ld  is p laced  betw een th e  tw o 
sets o f pins an d  com pressed  a ir  is ad m itted  in to  
b o th  cham bers. T he  p ins m ove fo rw ard  a n d  ad just 
them selves to  th e  c o n to u r o f the shell, lock ing  the 
halves together read y  fo r casting. W hen  the cast
ing has solidified, the a ir p ressure is released in 
bo th  cham bers and  the m ovable  cham ber is re
tra c ted  so th a t casting  an d  m ould  d ro p  aw ay  and  
can be rem oved.

T he  advan tages claim ed fo r the  new  m ethod  are  
th a t all p re lim inary  w ork  no rm ally  involved in 
securing the half-shells together is avo ided , dis
to rtio n  and  flash a re  reduced  because th e  shell 
m ou ld  is held u n ifo rm ly  over its w hole area , and  
only  sand  an d  castings h av e  to  be separa ted  a fte r 
casting  is com pleted . A n add itiona l advantage of 
the m ethod  is th a t slightly-w arped shells can  be 
p roperly  reg istered  and  c lam ped  satisfactorily .

A 35-h.p. Two-stroke Engine made in 1913 by Levis, 
Limited, Stcchford, for an ultra-light aeroplane has been 
removed from the works stores at the request o f the 
Science Museum, South Kensington, and will shortly be 
displayed there in the aeronautics section. The plane— 
a monoplane with triangulated wings—was assembled at 
the Levis works and made its only flight at Castle Brom
wich playing fields, which later became the aerodrome. 
Recently the Levis company (who now make a ir com
pressors), built from old parts, for the Science Museum, 
a 1915 Levis motor-cycle, the belt-driven 211 c.c. model. 
The plane engine has its original Bosch box magneto 
and has been mounted on a tubular steel stand.

N ickel/M olybdenum  Alloys.—Adding molybdenum 
to nickel or to nickel containing small percentages of 
iron, produces alloys which are strongly resistant to 
corrosion by hydrochloric and phosphoric acids, and 
to a lesser extent by sulphuric acid. The initial work 
on these alloys was done in the United States and G er
many, and in the form  of castings the alloys have been 
produced in this country for some years. W rought 
forms are required, however, often for use in con
junction with castings, and for those interested Henry 
Wiggin & Company Limited, Birmingham, have begun 
the manufacture of material of this type under the 
name of “ Corronel B ” .
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Personal
M r .  A r t h u r  D. B a i l e y  has been appointed m an

ager of the Newcastle-upon-Tyne branch of Brook 
M otors, Limited, Huddersfield.

M r. W. G. P a v i t t  has resigned from  his position as 
a director of Brown Bros., Limited, hydraulic and 
general engineers, etc., of Edinburgh, after 56 years’ 
service with the firm.

M r .  J a m e s  S t e e l ,  joint managing director of Steel 
& Company, Limited, engineers, etc., of Sunderland, 
leaves Britain on September 26 for a 10-weck tour of 
the U.S.A. and Canada.

M r. A. R. N e e l a n d s ,  chairman of the Cem enta
tion Company, Limited, group, is now visiting Canada 
to inspect operations and to consult with the managing 
directors of the Canadian subsidiary companies.

M r .  M. K. A r n o t t  has relinquished the secretary
ship of the British Oxygen Company, Limited, on his 
appointm ent to a higher position within the organiza
tion. M r .  H. C o b u r n  has been appointed secretary of 
the company.

M r. J. D. D o b s o n ,  who has for several years been 
connected with the Iron and Steel Division, Ministry of 
Supply, is now with the new Iron and Steel Board, 
tem porary address. 21 to 24. G rosvenor Place, London, 
S.W.l (telephone, SLOane 9686).

Mr, R. A. R i d d l e s  is retiring on September 30 from 
his position on the Railway Executive, where he has 
been responsible for the mechanical and electrical engi
neering activities. He was formerly a vice-president of 
the London M idland and Scottish Railway.

B r i g g s  M o t o r  B o d ie s ,  L i m i t e d ,  announces that M r .  
S. W. K a l l e n d  is relinquishing his directorship and his 
posts o f financial executive and secretary of the company 
on September 30 and that Mr. J. I. Morgan has been 
appointed secretary of the company with effect from 
O ctober 1.

M r .  A l a n  H e s s ,  public relations officer to the 
Austin M otor Company, has announced his resigna
tion. He joined the company in 1946. Mr. Hess is a 
Fellow and a form er president of the Institute of 
Public Relations. He is also a Freem an of the City of 
London.

M r .  S t e p h e n  P . T h o m a s ,  the man who controlled the 
building and equipping of the giant Rolls-Royce jet- 
engine factory at East Kilbride, has been prom oted 
From works engineer he has been appointed chief plant 
and equipm ent engineer for the whole of the Rolls- 
Royce aero division, with headquarters at Derby.

M r .  J. M. A. S m i t h  and M r .  C. T h a c k e r  have been 
appointed assistant managing directors of the Ford 
M otor Company, Limited. Mr. Smith will be respon
sible for sales, finance, adm inistration, and public 
relations; and Mr. Thacker fo r supply, production and 
construction engineering, m anufacture, manufacturing 
services, and industrial relations.

Mr. E. C a r n e g i e  and M r .  J. S m i t h  have resigned 
from the board of Sentinel (Shrewsbury), Limited, 
manufacturers of Diesel engines, locomotives, etc., 
which is a subsidiary of M etal Industries, Limited. 
Both Mr. Carnegie, who was chairm an of the com
pany. and Mr. Smith have reached the statutory age 
of retirem ent from the board. Mr. Smith has been in 
the company’s service for 50 years.

M r .  A. G. B. O wen was again elected president at 
the annual conference in Sheffield of the N ational Trade 
Technical Society. He is a nrominent member of the 
South Staffordshire section o f  the Society. M r .  W . H. 
D a v i e s ,  also of the South Staffordshire section, was

elected treasurer. The Derby section won the cup 
given by the president at the sports which took place 
during the afternoon of the conference.

The retiring steel p lant m anager of the Cargo Fleet 
Iron Company, Limited, M iddlesbrough, M r .  R o b e r t  
B u r n e t t ,  has been presented with a gold watch by 
Mr. E. M arriott, chairman of the Cargo Fleet No. 1 
branch of the British Iron, Steel and Kindred Trades 
Association. Mr. Burnett has been with the company 
42 years, fo r 31 of which he was steel p lant manager. 
He is taking on a less arduous task in the laboratory.

T h i s  y e a r ,  Mr. Kenneth Bridges, managing director 
of F. W. Bridges & Sons, Limited, celebrates his 
fortieth anniversary as an organizer of trade exhibi
tions, which annually attract thousands of visitors to 
Olympia, Earls C ourt and other big exhibition venues. 
A score of his friends who have long been associated 
with him in the business of organizing more and bigger 
exhibitions than anyone else in the world, entertained 
him to luncheon just before the opening of the 19th 
Engineering Exhibition at Olympia. This exhibition 
which closes to-day, is the twenty-first that Mr. 
Bridges has organized since the end of the war. Mr. 
Bridges revealed at the luncheon that the first exhibi
tion he personally supervised was in the pottery town 
of Stoke-on-Trent, in 1913. He was seventeen at the 
time. Mr. K enneth’s father started the family business 
in 1896, when he staged several exhibitions at the Royal 
Agricultural Hall, Islington.

Obituary
T h e  d e a t h  is announced o f  Mr. Norbest Coolens, o f  

Les Fonderies Coolens, Mont St. Amand, Belgium.
M r .  C a r l  C h r i s t e n s e n ,  of A /S  Carl Christensen 

og Brodre, Oslo, Norway, died on August 25 a t the 
age of 72.

T h e  d e a t h  is announced of Mr. F. P. I. Crossley on 
August 26. Mr. F. Crossley, the grandson of the chair
man of Crossley Brothers, Sir Kenneth I. Crossley, 
joined the Board in September, 1950, and was the 
youngest director.

T h e  d e a t h  took place last Thursday of Mr. C. J. 
H ofton, a director of Hopkinson, Limited, of Hudders
field, boiler mountings m anufacturers. H e was a past- 
president o f the N ottingham  Society o f Engineers and 
was in his 82nd year.

T h e  d e a t h  has occurred o f Mr. Frank Ford, at the 
age of 77. As a m anufacturer of restaurant equipment 
at Sovereign Street W orks, Halifax, Mr. Ford helped 
to found the British Range M akers’ Federation in 1933. 
He was also managing director of Halifax Metal Spin
ning Company, Limited, metal platers, of Boothtown, 
Halifax.

T h e  A m e r i c a n  t e c h n i c a l  P r e s s  reports the death of 
M r .  J o h n  H o w e  H a l l ,  aged 72 years, the well-known 
steel metallurgist and author o f “ The Steel Foundry.” 
He was an honorary member of the American Foundry- 
m en’s Society and the.first recipient of the J .  H. Whitney 
Gold Medal. A graduate of Harvard, he spent his whole 
working life in the steel foundry industry, either in the 
works or as a consultant.

M r .  E d w a r d  P a c e y ,  general secretary since 1923 o f  
the N ational Union of Operative, Heating, Domestic 
and Ventilating Engineers and General M etal W orkers, 
died in Birmingham last week. He was 66. Mr. 
Pacey was also a member of the executive council o f  
the Confederation of Engineering and Shipbuilding 
Unions and was recently elected vice-president of the 
N ational Joint Industrial Council for his industry.
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S U P IN E X  " R ” IN USE — Illustration o f Binnacle casting in DTD 165 alloy by courtesy o f Gascoignes
Non-Ferrous Foundries Ltd ., Slough.

S V B X N E X  A
C  ©  MS, JE JB  I  2 V  JE9 JET JFE,

AN EN TIR ELY  NEW TYPE OF BINDER, STARTLING IN ITS PERFORMANCE . . .

*  E X C E P T IO N A L  « K N O C K - O U T ”  P R O P E R T IE S
*  FUM ES A N D  G A SES G R E A T L Y  R ED U C ED
*  G R EEN  A N D  D R Y  S T R EN G T H  P R O V ID ED  FO R
*  L O W  P R IC E  R ED U C IN G  Y O U R  CO ST P E R  TO N  

O F C O R E S A N D

Developed and m anufactured by :

F. & M. SUPPLIES LTD.
4, BROAD STREET PLACE, LONDON, E.C.2 Telephone: LONdon W a ll 7222

F ree  w o rk in g  sam ples g la d ly  su p p lie d  on  re q u e s t.
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News in Brief
T h e  D u c h e s s  o f  G l o u c e s t e r  is to open the new 

Denbighshire Technical College at Wrexham on 
N ovem ber 11.

T h e  d i r e c t o r s  of Henry Hope & Sons. Limited, 
Smethwick, have appointed Mr. Patrick Beeslcy a 
director of the company.

T y n e m o u t h  C o r p o r a t i o n  has completed protracted 
negotiations for the purchase of the nearby Culler- 
coats H arbour from the Duke of N orthum berland.

B e e s t o n  ( N o t t s )  C o l l e g e  o f  F u r t h e r  E d u c a t i o n ,  
which is to open shortly, is to have courses specially 
designed to meet the needs of the light engineering and 
building industries in the area.

T h e  a d d r e s s  of the Newcastle-upon-Tyne area sales 
office of the N orthern Aluminium Company, Limited, 
is now G roat House, Collingwood Street, Newcastle, 1 
(telephone: Newcastle 20878/9).

T h e  l a s t  of seven shipments of heavy scrap raised 
at Scapa Flow, totalling 1,450 tons, left Orkney at the 
week-end. Salvage work will be resumed next year as 
soon as weather conditions permit.

A “ W a r m e r  H o m e s  E x h i b i t i o n , ”  organized by the 
Fam ham  Joint Service Committee of the Coal Utilisa
tion Council, will be held at the Central Hall, South 
Street, Farnham , on October 1, 2, and 3.

T h e  J a p a n e s e  M i n i s t r y  o f  T r a n s p o r t  has an
nounced that Japan will build 300,000 tons of ship
ping for domestic owners next year— five times the 
tonnage built for domestic use two years ago.

N o t t i n g h a m  a n d  D i s t r i c t  T e c h n i c a l  C o l l e g e  has 
widened the scope of the management section of its 
Departm ent o f Commerce. New courses are to be held 
to train men for executive positions in industry.

T h e  B r i t i s h  W e l d i n g  R e s e a r c h  A s s o c i a t i o n  
announces that the fourth Annual School will be held 
at Ashorne Hill, near Leamington Spa, Warwickshire, 
from Monday, June 14, to Saturday, June 19, 1954.

A s f r o m  S e p t e m b e r  19, the London address of 
Clarke, Chapm an & Company, Limited, manufac
turing marine and electrical engineers, etc., will be 
D unster House. M ark Lane, E.C.3 (telephone: 
M INcing Lane 8345).

T h e  S c o t t i s h  B o a r d  f o r  I n d u s t r y  is to convene a 
meeting at Grangemouth this month with a view to 
setting up a productivity committee for the Grange
m outh and Falkirk area. Industrialists in the area are 
to be invited to attend.

P l a n s  h a v e  b e e n  a p p r o v e d  for proposed factory 
alterations at H artlepool (Co. D urham ) trading estate 
for John B. Pillin, Limited, makers of lubricating equip
ment and air compressors. The scheme will link three 
existing factories into one.

M r .  B. L. P e r k i n s ,  b .s c .( e n g .) ,  a .m .i .e .e . ,  general sales 
manager, Foster Transformers, Limited, left this 
country on September 10 to make an extensive business 
tour of East and South Africa on behalf of the company 
and others in the Lancashire Dynamo Group.

T h e  d i r e c t o r s  of Thomas Tilling, Limited, announce 
that a controlling interest has been purchased in Bag- 
shaws & Company, Limited, of Dunstable, manufac
turers of malleable iron chains and castings and of con
veyor and elevator equipment, established in 1892.

T h e  e d u c a t i o n  c o m m i t t e d  of the Incorporated Plant 
Engineers announces that for the coming winter session 
it has arranged a comprehensive refresher course, com
prising 20 weekly lectures, to be held at Leeds Univer
sity on Thursday evenings, commencing on October 15.

R e s o l u t i o n s  to enable the Brush Electrical Engi
neering Company, Limited, to offer its ordinary stock
holders 940,000 new 6 per cent. £1 cumulative convert
ible redeemable preference shares have been passed at 
an extra-ordinary meeting of the company. Letters of 
offer have been posted.

T h e  d i r e c t o r s  of W. H. D orm an & Company, 
Limited, m anufacturing engineers and ironfounders, 
etc., of Stafford, propose to distribute to ordinary 
shareholders one new fully paid 2s. share for each 
ordinary 2s. share held. Ordinary capital a t present 
in issue totals £29,600.

I s r a e l  hopes to be exporting copper from the 
legendary King Solomon’s mines in the southern desert 
within two years. There are 100,000 tons of proved 
reserves in the area with an average copper content of 
1.4 to 1.5 per cent., according to Dr. Joseph, the Israeli 
M inister for Development.

Y e l l o w  N a t i o n a l  I n s u r a n c e  c a r d s  finished on 
September 6. Employers and insured persons holding 
yellow cards are reminded by the Ministry of Pen
sions and N ational Insurance that they should be 
exchanged for new cards at a  local Pensions and 
N ational Insurance Office this week.

A v i r g i n  d e p o s i t  of lead ore discovered below 
Riber Hillside, Matlock, is claimed to be the most 
im portant find of the century in the Derbyshire lead- 
mining field. Tunnelling operations by M atlock Lead 
Mines, Limited, have led to  the striking of ore in a bed 
of limestone 450 ft. below the surface.

A t  a  m e e t i n g  of the Tees-side advisory committee 
of the Northern Regional Board for Industry it was 
reported that during May, June, and July factory ex
tensions covering 151,336 sq. ft. were sanctioned on 
Tees-side. These arc expected to result in employ
ment for another 52 men and 215 women.

A f u r t h e r  r e d u c t i o n  in the number of unemployed 
in the G reater Birmingham area was reported to the 
Employment Committee at its quarterly meeting on 
September 10. The number registered on August 10 
was 3,455 men and 1,736 women, a reduction of just 
under 200 compared with the returns on July 13.

A n  a lu m in iu m  b r i d g e  being built for Aberdeen H ar
bour Commissioners by Head, Wrightson & Company, 
Thornaby-on-Tees, is to be officially opened by the 
Queen M other on September 30. The bridge, which 
was built in sections on the Tees and shipped to Aber
deen for erection, is the first of its kind in Scotland.

E c o n o m y  is one of the reasons given for the slowing- 
down of the rate of stockpiling of strategic materials 
for arms production in the United States. Stockpiling 
of high priority items such as alloy metals will be 
completed by June, 1954, if possible, but for other items 
the completion date will be postponed to June, 1955. 
or beyond.

A n e w  t h r e e - s t o r e y  b u i l d i n g  has recently been 
completed at the works of Edgar Allen & Company, 
Limited, steelmakers, of Sheffield. The building houses 
mainly the equipment and personnel for chemical 
investigation, and includes an experimental machine 
shop or toolroom  and sections for physical metallurgy 
and other research work.

(Continued on page 376)

W e  r e g r e t  that in an announcement of R. J. Richard
son & Sons, Limited, in our issue of September 3, the 
address of Garringtons, Limited (Bromsgrove, W orcester
shire) was incorrectly quoted.
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<FULBO
For sand texture and 

good skin

‘FULBOND’ gives

the sand smooth 

te x tu re -th e  

castings good finish

T R A D E  M A R K

For service and information w rite to :—

THE FULLERS’ EARTH UNION LTD
P a t t e s o n  Court ,  Redhi l l ,  Surrey.  Tel: Redhil l  3 5 2 1 . &HiM

D I E S
G ra v ity  and  Pressure

Manufactured by

B R O M S G R O V E  DIE  & T O O L
C O M P A N Y  LIM ITED  

S T O K E  P R I O R ,  B R O M S G R O V E
Telephone : 2794
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A w h o l e - d a y  s y m p o s iu m  on cathodic protection will 
be held at the institution of Electrical Engineers, Lon
don, W.C.2, on  Friday, Novem ber 13, beginning at 9.45 
a.m. Seven papers will be presented embodying ex
perience gained in various parts of the world with the 
protection of ships, underground pipes, storage tanks 
and other structures used in contact with water o r soil.

A c o n t r o l l i n g  i n t e r e s t  has been purchased by 
Hills (West Bromwich), Limited, manufacturers and 
engineers to the building trades, in Bryan’s Ada- 
manta, Limited, Birmingham. This firm has acquired 
additional premises, and installed plant for the rapid 
production of precast plaster units, partitions, fireproof 
ceilings, etc., and its new managing director will be 
Mr. E. D. Hinchliife, managing director of the parent 
company.

A s p r e v i o u s l y  a n n o u n c e d  the Bureau International 
de la Récupération (B.I.R.) is holding its next con
ference in London on September 24 and 25. The 
meetings are to be held at the Piccadilly Hotel, Lon
don, W .l, and there is to be a dinner-dance at the 
D orchester Hotel, Park Lane, London, W .l. Meetings 
dealing with iron and steel scrap and non-ferrous scrap 
are to start at 9 a.m. on September 24. It is pre
sumed the meetings are private.

B r i t i s h  f i r m s  are to have an opportunity of com
peting for the contract for the erection of a bridge 
across the River Ganges 50 miles east of Patna, India. 
The new project, which altogether will cost about 
£12,000,000, will open up the coal and iron resources 
of northern Bihar and will link two of India’s im 
portant railway systems. The undertaking will include 
the construction of guide and protection works, a  new 
transhipm ent yard, and ancillary works.

A s a  r e s u l t  of seeing an industrial film made at the 
works of F. H. Lloyd & Company, Limited, Wednes- 
bury, and shown at a recent Düsseldorf exhibition, 
Mrs. Lissy Russ, owner of the Russ-Electroofen plant 
at Cologne has come to  England to see the Lloyd works 
personally. Accompanied by her chief engineer, she 
visited the W cdncsbury factory of September 8 and 
before her return to Germany is to see work done at 
the Burton-on-Trent and Derby premises of subsidiary 
companies.

C r a v e n  B r o s .  ( M a n c h e s t e r ) ,  L i m i t e d ,  is just com
pleting the largest machine tool ever built in Great 
Britain. This vertical boring and turning mill, which 
is now undergoing its final test, weighs 650 tons, and 
has a work turning tabic 41 ft. in dia.. which will rotate 
at a maximum peripheral speed of 450 ft. per min. The 
machine is for export to Canada, where it will be used 
in the manufacture of the largest hydro-electric in
stallation components, water-turbine parts, steam- 
turbine casings, etc.

To r e c a p t u r e  Scottish trade which has gone South, 
Switchgear & Equipm ent, Limited. Blantyre Industrial 
Estate, are negotiating an extension to  their factory 
sufficient to  double their present floor space and to 
treble production. At an exhibition of their products, 
Mr. D. D. W. Hope, a director of the firm, whose head 
office is in Banbury, explained that he was confident 
that more Scottish trade could be obtained if delivery 
dates were reduced. The new extension would neces
sitate doubling the number of employees.

W. & A. E. B r e a r l e y  ( M a c h i n e r y )  L i m i t e d ,  Station 
Works, Ecclesfield, Sheffield, have absorbed Aldam 
(Misterton) Limited, iron and non-ferrous founders, of 
Misterton. near Doncaster, and, except for certain 
repair and maintenance, the complete organisation will 
be transferred to M isterton. An associated company, 
W. Brearley & Company, Limited, wire manufacturers.

will remain a t Ecclesfield and correspondence should, 
from September 15, be addressed in the case of the 
parent company to Misterton and for the subsidiary 
concern to Ecclesfield.

B r i t i s h  f i r m s  received orders for oil equipm ent and 
materials valued a t £38,000,000 during the first half of 
this year, according to figures issued by the Council 
of British M anufacturers of Petroleum Equipment. 
Orders received during the second quarter of 1953 were 
valued a t £16,466,100. The most im portant items in 
this total were bulk chemicals which amounted to 
£2,757,700, tubulars, pipefittings and valves (£1,972,200), 
drilling and production equipm ent (£1,714,800), and 
refinery equipm ent (£1,711,200). O ther leading groups 
were machine and hand tools, etc., and electrical 
equipment, each of which received orders valued at 
over £1,000,000.

A t  t h e .  E n g i n e e r i n g  a n d  M a r i n e  E x h i b i t i o n  at 
Olympia, which closes to-day, for the first time in this 
country and possibly for the first time in any country, 
Shell-Mex and B.P. Limited publicly demonstrated the 
use of radio-active isotopes for the investigation of 
engine wear. The unit used for the demonstration was 
a single-cylinder compression-ignition engine fitted 
with a piston-ring irradiated in the atomic pile a t H ar
well. With such equipment, extremely-accurate wear 
measurement is possible and one-millionth of an ounce 
of metal can be detected. Actual engine wear is elec
tronically calculated and the result is transmitted to a 
continuous recording graph while the engine is running.

A d d r e s s i n g  a convention of the Institution of Pro
duction Engineers at Birmingham University on Sep
tember 5, Sir Cecil Weir, the industrialist and former 
chairman of the D ollar Exports Board, now head of 
the United Kingdom delegation to the High A uthority 
of the European Coal and Steel Community, said that 
human relations were the most im portant factor in in
dustry, and the key to successful production. He 
suggested that human relations were very much the 
concern o f the production engineer, whose job it was 
to introduce new ideas and new methods, some o f 
which would rouse antagonism in operators, to whom 
all new projects should be explained. The conference 
was also addressed by Mr. Ian Morrow, deputy m anag
ing director of the Brush group o f  companies.

A n  a d v a n c e d  d i p lo m a  c o u r s e  in industrial engi
neering is to be organized during the coming session 
at W olverhampton and Staffordshire Technical College. 
Designed for students chosen as potential future execu
tives, it is planned to meet the need in industry for 
highly-qualified production engineers. Mr. C. L. Old. 
principal of the college, believes that such a course 
is unique in the Midlands. During the three years of 
the course, students will each year spend six months 
in full-time study at college and six months gaining 
works experience. The students will cover the com
plete requirements of the associate membership 
examinations o f the Institution of Mechanical Engineers 
and the Institution of Production Engineers, as well 
as the City and Guilds full technological certificate in 
machine-shop engineering and mechanical-engineering 
inspection.

Interesting Exhibits.—In the paragraph on Dage 312 
of last week’s issue dealing with tests on spheroidal 
graphite cast iron at the Engineering and M arine Ex
hibition, it was stated that the S.-g. iron ring opened 
under test to a greater degree than the ordinary iron. 
Actually, the reverse was the case— the S.-g. iron re
vealing the greater modulus of elasticity. Apologies 
are tendered to all readers who m ay have been con
fused.
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“  ♦ ♦ ♦ the m o u ld er’s 
m agazine tha t 
the fo u n d ry  
m an ager reads

-That aptly describes “  FOUNDRY- 
PRACTICE ” — a magazine w ritte n  in 
simple, non-technical language, on 
subjects o f everyday importance to  

casters, moulders, core makers, pat
tern makers— and foundry managers.

The following are a few titles of 
articles which have recently appeared.

•  G ra v ity  D iecastings

•  Fasten ing C o re s  b y N a ilin g

•  T h e  T re a tm e n t o f  “  Y ”  A llo y

•  N o d u la r  C ast Iro n

•  B lo w  H o le s  in  G u n m e ta l

•  Brass G ra v ity  D ie cas ting s

N o . 8 4 /99  

N o . 84/100  

N o . 84/100  

N o . 8 4 /1 02  

N o . 84/102  

N o . 8 4 /86

“  Foundry Practice ”  is published 
alternate months and is available free 
and post free to  everyone interested 
in foundry w ork.

I f  you would like to receive copies 
regularly— and a ll available back 
numbers—ju st fill in this Coupon.

Please send "  F O U N D R Y  P R A C T IC E  "  re g u la r ly  and 

fre e  o f  charge  to :

N A M E  ................................................................ .........................................

A D D R E S S  .....................................................................................................

(P lease w r it e  in  B L O C K  C A P IT A L S )

A N D  P O S T  T O :

Who is 
gumming 
up the 
works ?
Could it be yo u  ? Are you sticking to scrap 
that should be on its way to the steelworks ?

D on ’t assume that because steel is not one o f  
your raw materials you have no scrap in your 
factory. Old machin
ery is scrap. Whatever 
you make you must 
have scrap —  scrap iron 
and steel.

Search your works.
Turn out your scrap.
Every ton you find will 
make a ton o f new steel.

What is scrap?
A ll iron and steel 
that has outlived its 
effective purpose.

Where should it go? 
To your local scrap 
merchant. He w ill be 
glad to help with the 
dismantling and re
moval o f  obsolete 
plant and machinery.

Issued for the STEEL SCRAP DRIVE 
by the British Iron and Steel Federation and the National 

Federation of Scrap Iron, Steel and Metal Merchants.

F O U N D R Y  S E R V I C E S  L T D .
LONG ACRE • NECHELLS • B I R M I N G H A M  • 7
Telephone: EAST 1.911 (10 L ines) T e le g ro m siK U P R ir  BIRMINGHAM 7

L .G .B .
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Raw Material Markets
Iron and Steel

Supply and consumption of pig-iron have been 
brought into approxim ate equilibrium. Well supplied 
with raw materials, the blast furnaces are regularly 
meeting their commitments and there are no serious 
deficiencies in the output of the various grades of pig- 
iron. Specifications for refined iron have not been 
coming forward quite so freely of late and small sup
plies of No. 3 foundry iron are occasionally taken 
into stock, but consumption of other grades is on a 
rising scale and a further expansion of output is 
envisaged in the near future.

Supplies of home-produced billets, blooms, slabs, 
and sheet bars are now being distributed in greater 
abundance than has been the case for several years 
past and, as the re-rolling mills are running below 
capacity, there has been a sharp contraction in the 
tonnages of imported material. The greater abund
ance of primes has also had the effect of limiting 
buyers’ interest in defectives, crops, and certain classes 
of re-rolling scrap.

Relaxation of the pressure for deliveries of various 
descriptions of rolled steel products is no t wholly un
welcome. It has enabled the mills to overtake some 
of the arrears and the ability of the makers to accept 
fresh business with shorter delivery dates should prove 
advantageous to consumers and producers alike. Plates 
are perpetually in short supply and order-books for 
joists, sections, rails, etc., are still in a healthy con
dition. British export prices are keenly competitive 
and an increase of oversea inquiries suggests that a 
modification of im port restrictions in Australia, Argen
tina, and Finland would lead to  an expansion of the 
oversea trade.

Non-ferrous Metals
The July figures of the British Bureau o f Non- 

ferrous Metals show inter alia that no improvement 
has taken place in copper. Consumption dropped from 
32,366 tons in June to 30,873 tons in. July, and of this 
less than 15,000 tons comprised virgin copper. Stocks 
at just under 200.000 tons were up by about 14,000 
tons, the G overnm ent's holding being 187,500 tons, 
while it had also afloat and abroad about 46,000 tons. 
Compared with the first seven months of 1952, when the 
usage of copper was about 216.000 tons, the corre
sponding figure this year is 128,000 tons, a very poor 
showing which the remainder of the year is hardly 
likely to put right. O ur usage of zinc in July, virgin, 
remelted, and scrap amounted to 19,226 tons, com
pared with 21,141 tons in June. Stocks of virgin zinc 
at Julv 31 were 34,609 tons, against 31,661 tons at 
June 30. Lead stocks stood at 25,820 tons, which
showed a drop of about 1,000 tons on June 30, while 
consumption of virgin, remelted, and scrap in July 
was 23,455 tons, compared with 23,612 tons in June. 
T in consumption was 1,328 tons, a drop of nearly 200 
tons on the June figure of 1,519 tons, while stocks in
creased by 238 tons to 3,749 tons.

Last week was not a good one for bulls of the non- 
ferrous metals, although copper must be excepted from 
this statement. Influenced perhaps to  some extent by 
the disastrous declines in share values on Wall Street, 
the trend of prices was mostly downwards, zinc show
ing itself to be particularly vulnerable to adverse in
fluences. Two reductions in the price of this metal 
were seen in America, each of J cent, which brought 
the current level there down to  10 cents, equal to about 
£80. In London the break in values was severe, and

the quotation touched the lowest seen for three months 
or more. The turnover was probably rather above 
average. W hether lead influenced zinc or the other
way round it is hard to say, but the former, although 
closing virtually without change compared with a week 
earlier, was, nevertheless, below the best. Tin, too, 
lost ground. Copper, on the other hand, put up a good 
show.

Official metal prices were as follow: —
C o p p e r ,  Standard—Cash: September 10, £230 to 

£232 10s.; September 11, £227 10s. to £232 10s.; Sep
tem ber 14, £229 to £230; September 15, £227 10s. to 
£232 10s.; September 16, £230 to  £235.

Three M onths: September 10, £213 10s. to £214 10s.; 
September 11, £214 to £215; September 14, £213 10s. 
to £214; September 15, £213 to £213 10s.; September 
16, £215 10s. to £216.

T in ,  Standard—Cash: September 10, £610 to
£612 10s.; September 11, £607 10s. to  £608; Septem
ber 14, £607 10s. to £608; September 15, £597 10s. to 
£600; September 16, £597 1 Os. to £600.

Three M onths: September 10, £605 to £607 10s.; 
September 11, £601 to £602; September 14, £600 to 
£602; September 15, £595 to  £597 10s.; September 16, 
£589 to £590.

Z i n c —September: September 10. £70 2s. 6d. to 
£70 7s. 6d.; September 11, £69 to  £69 10s.; September 
14. £67 12s. to £67 15s.; September 15, £67 5s. to 
£67 7s. 6d.; September 16, £67 10s. to  £67 12s. 6d.

December: September 10, £70 to £70 2s. 6d.; Sep
tember 11, £69 to £69 10s.; September 14, £67 10s. to 
£67 15s.; September 15, £67 2s. 6d. to £67 7s. 6d.; 
September 16, £67 2s. 6d. to £67 5s.

L e a d —September: September 10, £95 15s. to £96; 
September 11. £94 10s. to £94 15s.; Septem ber 14, 
£92 15s. to £93; September 15, £91 to £91 10s.; Sep
tember 16, £90 10s. to £91.

December: September 10, £91 10s. to £91 15s.; Sep
tem ber 11, £90 to £90 5s.; September 14, £89 to 
£89 10s.; September 15, £87 5s. to £87 15s.; September 
16, £87 5s. to £87 10s.

Swedish Iron and Steel
The Swedish Government started pig-iron produc

tion at the N orrbottens Jarnverk. Lulea (just south 
of the Arctic Circle), in 1943 and has since de
veloped the works into an integrated plant, although it 
is still not completed. Reports indicate that the plant 
is running into financial difficulties.

Heavy losses are expected this year, according to  
statements by the board. The company has a relatively 
small capital and has had to resort to large credits 
from the State and the banks. A reduction of pig-iron 
output appears to be inevitable.

Erection of the works was criticized by the privately 
owned iron and steel industry of Central Sweden and 
also was attacked by political parties. The management 
maintains that the technical and economic bases of the 
plant are sound and that it1 will eventually pay its way.

Sweden/U.S.S.R. Trade Agreement
Under a trade agreement signed between Sweden 

and Russia, Sweden will export 600 metric tons 
of unalloyed steel, 100 tons of high-speed steel, 100 
tons of stainless steel, 1,000 tons of drill steel’ 300 
tons of cold-rolled hoop, 500 tons of cold-drawn’ steel 
wire. 800 tons of ball-bearing tube, and about 
£1.000,000 worth of drilling machinery and parts 
Russia will export 60,000 metric tons of chrome 
ore. 15,000 tons of manganese ore, and 300 tons of 
manganese.
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2 0  M U L E  T E A M

BORAX C O N S O L I D A T E D ,  L I M I T E D  •  REGIS HOUSE . KING  W ILLIAM STREET . LONDON . EC4 

Telephone : MINcing Lane 7333

It is the considerable proportion of 20 
Mule Team Borax (or, in the case of some 
acid-resisting enamels, Boric Acid) which 
makes vitreous enamelling possible without 
causing warping of the metal base.
In addition, Borax is used for neutralizing 
the ware after pickling; it prevents rusting 
and helps the ground coat to adhere. 20 
Mule Team Borax plays an important part, 
too, in imparting a bright, glistening finish 
which is easy to clean and maintain.

LB. O 'T h ree

20 Mule Team Borax is available in 
ordinary decahydrate form, or as Neobor 
(pentahydrate) or as Dehybor (anhydrous). 
Our Technical Department will be glad to 
advise you on the best use of 20 Mule 
Team products. A 64-page handbook 
‘Vitreous Enamels,' containing a wealth o f 
valuable technical information, is yours for 
the asking.
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PIG-ffiON
Foundry Iron.—No. 3 Iron, Class 2 :—Middlesbrough, 

£13 18s.; Birmingham, £13 1 Is. 3d.
Low-phosphoras Iron.—Over 0.10 to 0.75 per cent. P, 

£16 14s. 6d., delivered Birmingham. Staffordshire blast
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si), d/d within 60 miles of Stafford, 
£17 0s. 3d.

Scotch Iron.—No. 3 foundry, £16 1 Is., 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 (Scotch iron), £16 18s. 6 d .; Sheffield, 
£17 13s.; Birmingham, £17 19s. 6 d .; Wales (Welsh iron), 
£16 18s. 6d.

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

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

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

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

Ferro-molybdenum.—65/75 per cent., carbon-freo, 10s. 
to 11s. per lb. of Mo.

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

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

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

Ferro-chrome (6-ton lots).—4/6 per cent. C, £85 4s„ basis 
60 per cent. Cr, scale 28s. 3d. per u n i t : 6/8 per cent. C, £80 
17s., basis 60 per cent. Or, scale 26s. 9d. per un it; max. 2 
per oent.C, 2s.2d. per lb. Cr ; max. 1 per cent. C, 2s. 2Jd. per 
lb. C r; max. 0.15 per cent. C, 2s. 3Jd. per lb. C r; max.
0.10 per cent. C, 2s. 3Jd. per lb. C r; max. 0.06 per cent. 
0, 2s. 4d. per lb. Cr.

Cobalt.—98/99 per cent., 20s. per lb.
Metallic Chromium.—98/99 per cent., 6s. 3d. to 6s. 9d. 

per lb.
Metallic Manganese.—93/95 per cent., carbon-free, 

£225 to £232 per ton ; 96/98 per cent., £255 to £262 per ton.
Ferro-columbium.—60/75 per cent., Nb +  Ta, 40s. to 

70s. per lb., Nb -f Ta.

SEMI-FINISHED STEEL
Re-rolling Billets, Blooms, and Slabs.—Basic : Soft, n.t., 

£25 12s. 6 d .; tested, 0.08 to 0.25 per cent. C (100-ton lots), 
£26 2s. 6 d .; hard (0.42 to 0.60 per cent. C), £28 ; silico- 
manganese, £33 16s. free-outting, £28 16s. 6d. Siemens 
Martin 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.— 
Basic soft up to 0.25 per cent. C, £29 16s.; basic, hard,

over 0.41 up to 0.60 per cent. C, £30 16s.; acid, op to
0.25 per cent. C, £33.

Sheet and Tinplate Bars.—£25 lls . 6d.

FINISHED STEEL
Heavy Plates and Sections.—Ship plates (N.-E. Coast), 

£30 6s. 6d.; boiler plates (N.-E. Coast), £31 14s.; floor plates 
(N.-E. Coast), £31 lös. 6 d .; 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. 6 d .; flats, 5 in. wide and under, 
£32 4s. 6 d .; hoop and strip, £32 19s. 6<l.; black sheet«, 
17/20 g., £41 6 s.; galvanized corrugated sheets, 24 g„ 
£49 19s. 6d.

Alloy Steel Bars.—1 in. dia. and up : Niokel, £51 14s. 3d.; 
nickel-chrome, £73 3s. 6 d .; nickel-chrome-molybdenum, 
£80 18s. 3d.

Tinplates.—57s. 9d. per basis box.

NON-FERROUS METALS
Copper.—Cash, £230 to £235; three months, £215 10s. to 

£216; settlement, £235.
Tin.—Cash, £597 10s. to £600; threo months. £589 to 

£590; settlement, £597 10s. .
Zinc.—September, £67 10s. to £67 12s. 6d.; December, 

£67 2s. 6d. to £67 5s.
Refined Pig-lead.—September, £90 10s. to £91; December, 

£87 5s. to £87 10s.
Zinc Sheets etc.—Sheets, 15 g. and thioker, all English 

destinations, £95 17s. 6d .; rolled zinc (boiler plates), all 
English destinations, £93 12s. 6d. ; zino oxide (Red Seal), 
d/d buyers premises, £87.

Other Metals.—Aluminium, ingots, £150 ; magnesium, 
ingots, 2s. 10Jd. per lb. ; antimony, English, 99 per cent., 
£225; quicksilver, ex warehouse, £64 15s.; nickel, £483.

Brass.-—Solid-drawn tubes. 22d. per lb .; rods, drawn, 
3 1 fd .; Bheets to 10 w.g., 246s. 3d. per ow t.; wire, 29Jd. ; 
rolled metal, 233 s. per owt.

Copper Tubes, etc.—Solid-drawn tubes, 27Jd. per lb.; 
wire, 261s. 6d. per cwt. basis; 20 s.w.g., 290s. 6d. per owt.

Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£160 to £170 ; BS. 1400—LG3—1 (86/7/5/2), £170 to £190 ; 
BS. 1400—G l—1 (88/10/2), £252 to £285; Admiralty GM 
(88/10/2), virgin quality, £252 to £300 per ton, delivered.

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

Phosphor Bronze.—Strip, 347s. per cw t.; sheets to 
10 w.g., 368s. 9d. per cw t.; wire, 43 |d . per lb .; rods, 38Jd.; 
tubes, 36Jd. ; chill cast b a rs : solids 38d., cored 39d.
(C. Clifford & Son, Limited.)

Nickel Sliver, etc.—Rolled metal, 3in. to 9in. wide x 
.056, 3s. OJd per lb .; round wire, 10g., in coils (10 per 
cent.), 3s. 5Jd .; special quality turning rod, 10 per cent., 
Jin. dia., in straight lengths, 3s. 4Jd. All prices are net.
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Forthcoming Events
SEPTEM BER 18 

In s t i tu te  of B r itis h  F o u n d ry m en
East Midlands branch (Northampton and d is tr ic t) :  —

“ Foundry Sand Control,” by A. Tipper, M.Sc., 7.30 p.m., 
a t Northam pton. D etails from the branch secretary.

SEPTEM BER 19
H'cs* Jtidina of Yorkshire  b r a n c h Presidential address by 

C. S. Johnson, 6.30 p.m., a t the Technical College, Brad
ford. preceded bv tea. a t 1. M annville Terrace (opposite the 
Technical College), a t 4.45 p.m.

SEPTEM BER 21 
In c o rp o ra te d  P la n t  E n g in e e rs

Merseyside and North Wales b r a n c h “ P ain t in Industry,” 
bv P . I. Gay. B.Sc.. 7.15 p.m., at Radiant House, Bold 
Street, Liverpool.

In s ti tu tio n  of P ro d u c tio n  E n g in ee rs
Derby section :—Presidential address by W. C. Puckey, 

M .I.Prod E., F .I .I .A ., 7 p.m., at the Midland Hotel, Mid
land Road.

SEPTEM BER 22
Manchester graduate  section :—“ D ie-casting,” by T. Bradshaw, 

7.15 p.m., Room C3, Reynolds H all, College of Technology. 
In s t i tu tio n  of W orks M an ag e rs

Merseyside b r a n c h .Annual General M eeting, Reece’s 
R estaurant, Liverpool.

Wolverhampton branch :—“ Is there too much ta lk  about 
M anagem ent?” by D. G. Petrie, 7 p.m., a t the Star and 
Garter Royal Hotel.

SEPTEM BER 23
Paisley g r o u p Inform al Discussion. 7.30 p.m., in the canteen 

of Eadie Brothers & Company, Lim ited.
SEPTEM BER 24 

In c o rp o ra te d  P la n t  E n g in ee rs
Sheffield and Dis tr ic t b ranch :—“ Electrical Factory R egula

tions,” 7.30 p.m., at the Grand Hotel.

In s ti tu te  of B r it is h  F o u n d ry m en
Southampton s e c t i o n “ Casting D efects,” by J . L. Francis, 

7 p.m., in the Southampton Technical College, St. Mary 
Street.

SEPTEM BER 26-27
8th Annual Golf M eeting at Woodhall Spa.

SEPTEM BER 26
East Midlands branch Presidential Address by II. Pinchin, 

and two films, “ M echanization of Moulding ” and 
“ Modern M alleable,” 6 p.m., at the College of Arts, Derby.

Lower Western German Steel Tariffs
From September 1, Western Germany has reduced 

tariffs against the imports of iron and steel products 
from non-member countries of the European Coal and 
Steel Community. The new tariff of 6 per cent, to 
8 per cent, instead of the former 14 per cent, to 
18 per cent, is in force for one year. It is emphasized 
in Bonn that this lower tariff is only applicable to a 
monthly import quota o f 120,000 metric tons, of which
50.000 tons will be plate and strip, and that this quota 
has been fixed to allay French fears that Germany 
will re-export this steel to other pool countries.

French fears have not, however, been allayed. The 
French point out that last year Germany imported 
a total of 836.000 metric tons, o f which 792,000 tons 
came from pool countries, the annual amount im
ported from non-pool countries being 44,000 metric 
tons. As the new quotas would allow an import of
1.440.000 metric tons a year from non-pool countries, 
o r 30 times the am ount actually imported from these 
sources, it is not surprising that the French are 
apprehensive.

Low Phosphorus 
Refined £■ Cylinder 

H em atite  
M alleab le  
D erbysh ire  

Northamptonshire 
Swedish Charcoal

Ferro Silicon (l2~J4-°h) 
Alloys &- Briquettes 
N.F.Metals oAlloys 

Limestone 
Ganister 

Moulding Sand 
Refractories
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N O T IC E

Replies to  B ox  N u m b e rs  to  be 

addressed to  “  F o u n d ry  T ra d e  

J o u rn a l,”  49, W e ll in g to n  S tre e t,  

Lo n do n , W .C .2 .

S IT U A T IO N S  W A N T E D

F O U N D R Y  F O R E M A N  (a g e  49) r e q u ire s  
p o s itio n  w ith  s m a ll  F e r ro u s  a n d  

•N o n -fe rro u s  F o u n d ry . A ccu s to m ed  to  fu ll 
c o n tro l. A v a ila b le  a t  o nce . A .M .I .B .F .— 
B ox  3729 , F o u n d r y  T r a d e  J o u r n a l .

P L A N T  E N G IN E E R , fu lly  e x p e rien ce d  
in a l l  a s p e c ts  o f d e s ig n , d ev e lo p m e n t 

a n d  m a in te n a n c e , s eek s  e x e c u tiv e  post 
r e q u i r in g  h a rd  w ork  a n d  in i t ia t iv e .—B ox 
3759, F o u n d r y  T r a d e  J o u r n a l .

X 7 0 U N G  M A N  w ith  7 y e a r s ’ ex p e rie n c e  
X  in  m e ta l lu rg ic a l  a n a ly s is  a n d  3£ 

y e a r s ’ re sp o n s ib le  e x p e rie n c e  of cu p o la  
m e lt in g  p ra c t ic e , d e s ire s  m in o r  p o s itio n  in  
w h ich  som e tim e  fo r c la s se s  is  a v a ila b le . 
L o n d c n  a r e a .—B ox  3758, F o u n d r y  T r a d e  
J o u r n a l .

CI O M P  A N Y  S E  C R  E  T  A I t  Y  / 
J  A C C O U N T A N T , 46, w ide  ex p e rie n c e  

I ro n  a n d  N o n -F e rro u s  F o u n d r ie s , F in a l  
A cco u n ts , T a x a tio n , C o s tin g , B u d g e ta ry  
C o n tro l. S ound  k n o w le d g e  fo u n d ry  
p ra c t ic e .—B ox  3755, F o u n d r y  T r a d e  
J o u r n a l .

S T E E L  F O U N D R Y  W O R K S  M A IN 
T E N A N C E  E N G IN E E R , (a g e  33), 

re q u ire s  new  p o s itio n  h o m e o r a b ro a d . 
W ell versed  i / c  H e a v y  P la n t  M a in te n a n c e , 
M a c h in e  a n d  W o rk sh o p s  S u p e rv is io n , 
D ev e lo p m en t, in s ta l la t io n ,  e tc . A v a ilab le  
a t  s h o r t n o t i c e —B ox 3752, F o u n d r y  T r a d e  
J o u r n a l .

1^ 0  UN D R  Y T E C H N O L O G IS T , ( I n d ia n ) ,  
(28), h ig h e s t  e d u c a tio n  fo u n d ry  

sc ie n ce , m a n a g e m e n t;  s o u n d  p ra c t ic a l  
e x p e rie n c e  — p re m ie r  I n d ia n ,  E n g lis h  
fo u n d rie s , iro n , n o n -fe rro u s ; w ide  ra n g e  of 
c a s t in g s —jo b b in g , m e c h a n ise d  p ro d u c tio n . 
D es ire s  p o s itio n  hom e, o v ersea  e s ta b l is h 
m e n t B r it is h  F i r m ;  w ould  co n s id e r  te c h 
n ic a l / s a le s  r e p re s e n ta t io n  a b ro a d . A v a il
a b le  fo r  in te rv ie w . — B ox  3753, F o u n d r y  
T r a d e  J o u r n a l .

S IT U A T IO N S  V A C A N T

T h e  e n g a g e m e n t o f p erso n s  a n sw e r in g  
th e se  a d v e r t is e m e n ts  m u s t  be m ade  
th r o u g h  a L o ca l O ffice o f th e  M in is tr u  o f 
L a b o u r  or a S c h e d u le d  E m p lo y m e n t  
A g e n c y  i f  th e  a p p lic a n t is a m an  a g e d  18-64 
in c lu s iv e  or a  w om a n  a g e d  18-59  in c lu s iv e  
u n le ss  he or s h e , o r the. e m p lo y m e n t , is 
e x c e p te d  fro m  th e  p ro v is io n s  o f th e  
N o ti fic a tio n  o f V a ca n c ies  O rder  1952.

T H E  A D V E R T IS E R  u n d e r  B ox 3693. 
d a te d  13/8/53, w ish es  to  th a n k  th e  

n u m e ro u s  a p p l ic a n t s  fo r th e  p o s t of 
F o u n d ry  M a n a g e r , a n d  to  in fo rm  th e m  
t h a t  th e  v a c a n c y  h a s  now  b ee n  filled.

OL D  E S T A B L IS H E D  M id la n d s  F e rro u s  
J o b b in g  F o u n d ry  re q u ire s  R e p re 

s e n ta t iv e  on C om m ission  b a s is  fo r  L ondon  
a n d  S o u th  A re a s .—B ox 3724 . F o u n d r y  
T r a d e  J o u r n a l .

OP P O R T U N I T Y  fo r  Y o u n g  C h em is t 
w ith  e x p e rie n c e  o f e n a m e ll in g  te c h 

n iq u e s  a n d  fo u n d ry  p ra c t ic e  to  jo in  s ta ff  
of le a d in g  c o m p a n y . R ig h t  m a n  m a y  
la te r  be offered  e x e c u tiv e  a p p o in tm e n t  
w ith  S o u th  A fr ic a n  b ra n c h . W rite  in  
con fidence  g iv in g  fu ll d e ta i l s  o f t r a in in g  
a n d  e x p e rie n c e  to  B ox 3761, F o u n d r y  T r a d e  
J o u r n a l .
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S IT U A T IO N S  V A C A N T —  c o n td .

D I E  C A S T IN G S : M a n a g e r  re q u ire d  fo r 
A lu m in iu m  G ra v ity  D ie C a s tin g  

F o u n d ry  n e a r  M a n c h e s te r . M u st be c a p a b le  
o f  fu ll co n tro l. S a la ry  a c c o rd in g  to  q u a l i 
f ic a tio n s . F u ll p a r t ic u la r s  to  B ox 3751, 
F o u n d r y  T r a d e  J o u r n a l .

W R I G H T  & P L A T T , L IM IT E D , th e  
W o rld ’s  L a r g e s t  E n g in e e r in ' 

M a s te r  P a t te r n m a k e r s ,  w ith  ow n fe rro u s  
a n d  n o n -fe rro u s  fo u n d ry , w ith  un lim itee  
c a p a c i ty ,  d e s ire  to  a p p o in t  e x p e rien ce d  
re p re s e n ta t iv e s  in  som e o f th e  l a r g e r  town:- 
a n d  d is t r i c ts  on  a  p a r t  s a la ry  a n d  com  
m iss io n  b a s is . W r i te  fu lly  g iv in g  a g e  
ex p e rie n c e , co n n e c tio n s , e tc ., to  I r v in g  
S tre e t,  B irm in g h a m .

IT tO R E M A N  re q u ire d  fo r A lu m in iu m  
A lloy  G ra v ity  D ie F o u n d ry . E x 

p e r ien ced  firs t c la s s  m a n  w ith  in i t ia t iv e  
a n d  c a p a b le  o f a s s u m in g  re s p o n s ib il i ty  fo r 
p ro d u c tio n  a n d  c o n tro l o f la b o u r . W rite  
g iv in g  d e ta i l s  o f p re v io u s  e x p e rie n c e  a n d  
p o s itio n s  h e ld , to g e th e r  w ith  s a la ry  d e s ire d  
to  : P e rso n n e l M a n a g e r , W i l l i a m  M i l l s ,  
L im i t e d ,  F r i a r  P a r k  F o u n d ry , W e d n e sb u ry .

F O R E M A N  M O U L D E R  re q u ire d  fo r 
s m a ll  p a r t ly  m e c h a n is e d  F o u n d ry , 

a ls o  p la te  a n d  loose p a t te r n s ,  fo r  firm  
e n g a g e d  on  R a n g e s , G ra te s  a n d  E n g in e e r 
in g  C a s tin g s , " B a x i”  P a t e n t  F i r e s  a n d  
P ro d u c ts . H o u se  w ill b e  fo u n d  if re q u ire d . 
A p p ly  in  w r i t in g ,  s t a t i n g  fu ll p a r t ic u la r s  
a g o , w a g e  re q u ire d  a n d  ex p e rie n c e .—R d  
B a x e n d a l e  A  S o n s ,  L t d . ,  I r o n  fo u n d e rs , 
A lb e r t S tre e t.  C h o rle y , L a n cs .

T e c h n i c a l  r e p r e s e n t a t i v e  r e 
q u ire d  b y  V itre o u s  E n a m e l a n d  

C e ra m ic  C o lo u rin g  O x id e  M a n u fa c tu re r s . 
K n o w led g e  o f  E n a m e l l in g  T ra d e  e s s e n tia l .  
P o s i tio n  S u p e ra n n u a te d .  A p p lic a n ts  sh o u ld  
s t a t e  in  co n fid en ce : a g e , th e i r  co m p le te  
e x p e rie n c e  a n d  s a la r y  r e q u ire d  to  M e s s r s .  
M a in  E n a m e l  M a n u f a c t u r i n g  C o., L t d . ,  
G o th ic  W o rk s , A n g e l R o a d . E d m o n to n , 
L ondon , N .18

E L K IN G T O N  & C O ., L T D ., G osco te 
W o rk s . W a ls a ll ,  r e q u ire  S H IF T  

S U P E R V IS O R S  fo r  e m p lo y m e n t in  th e i r  
R e fin in g  D e p a r tm e n t  a n d  in  th e i r  B la s t  
F u rn a c e  o r  C u p o la . A p p lic a n ts  s h o u ld  be 
fu lly  ex p e rie n c e d  in  th e  p ro d u c tio n  o f fire- 
refined  co p p e r a n d  to  m e c h a n is e d  p la n t .  
T h e y  s h o u ld  be a b le  to  m a in ta in  d is c ip lin e  
a n d  ta k e  fu ll c o n tro l if  r e q u i r e d —A p p lic a 
t io n s  in  w r i t in g ,  s t a t i n g  a g e  a n d  e x p e r i
ence , to  P e r s o n n e l  M a n a g e r .

I R O N  F O U N D R Y  in  th e  W e s t R id in g  
of Y o rk sh ire  re q u ire s  2 T e c h n ic a l 

A ss is ta n ts  to  t r a in  fo r  p o s ts  o f re s p o n s i
b i l i ty  on th e  fo u n d ry  floor. A p p lic a n ts  
sh o u ld  be u n d e r  30 y e a rs  o f a g e ,  a n d  
s h o u ld  h a v e  h a d  p r a c t ic a l  fo u n d ry  e x p e ri
ence  in  a d d i t io n  to  a  G e n e ra l S c ie n tif ic  
E d u c a tio n . B o th  p o s ts  o ffer e x c e lle n t p ro s 
p e c ts  o f a d v a n c e m e n t  a n d  s a la r ie s  w ill be 
p a id  in  a c c o rd a n c e  w ith  a g e  a n d  a b i l i ty .  
R ep ly  g iv in g  d e ta i l s  o f a g e ,  e x p e rien ce , 
e d u c a tio n  a n d  p re s e n t s a la ry  to —B ox 3746, 
F o u n d r y  T r a d e  J o u r n a l .

A p p l i c a t i o n s  a r e  in v i te d  fo r  th e
post o f a  F o u n d ry  M a n a g e r  fo r  a  

h ea v y  s tee l F o u n d ry  t h a t  is  b e in g  in s ta lle d  
in  I n d ia .  A p p lic a n ts  m u s t h a v e  firs t c la s s  
te c h n ic a l q u a l if ic a tio n s  to g e th e r  w ith  a 
k n o w led g e  of s te e l fo u n d ry  m a n a g e m e n t 
la y o u t  a n d  d e s ig n  a n d  d e ta ile d  k n o w led g e  
o f a l l  b ra n c h e s  o f s te e l c a s t in g  p ro d u c 
tio n . I n i t i a l ly  th e  w o rk  w ill be co n cern ed  
w ith  p la n n in g  a n d  c o n s tru c tio n  a n d  th e  
re c ru i tm e n t  of th e  n ec e ssa ry  s ta ff . T h e  
w o rk  c a lls  fo r  d r iv e  a n d  in i t ia t iv e .  A 
good s a la ry  w ith  ex c e lle n t p ro s p e c ts  fo r 
a n  e x p e rien ce d  m a n . R ep ly  g iv in g  fu ll 
d e ta i l s  o f ex p e rien ce , a g e , p o s itio n s  held 
w ith  a m o u n t of e m o lu m e n ts  re ce iv ed .— 
W rite  Box 7017, c /o  C h a r l e s  B a r k e r  & 

I S o n s ,  L t d . ,  31 , B u d g e  R ow , L o n d o n , E .C .4.
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D R A U G H T S M A N /E N G IN E E R . O p en 
in g  o ffered  b y  V e n ti la t in g  E n g in e e r s  to 

ex p e rie n c e d  y o u n g  fo u n d ry  m a in te n a n c e  
D ra u g h ts m a n . Som e d u s t  c o n tro l e x p e r i
en ce  d e s ira b le .—A i r  C o n t r o l  I n s t a l l a t i o n s ,  
L t d . ,  19, T e m p le  S tre e t,  B irm in g h a m , 2.

IT tO R E M A N  re q u ire d  fo r  B irm in g h a m  
F o u n d ry , e x p e rie n c e d  in  p re s su re  d ie  

c a s t in g s , k n o w led g e  o f b ra s s  a n  a d v a n ta g e .  
S ta te  e x p e rie n c e  a n d  w a g e s  re q u ire d .—Box 
3762, F o u n d r y  T r a d e  J o u r n a l .

S A L E S  A G E N T S /R E P R E S E N T A T IV E S  
re q u ire d  b y  F . & M . S u p p lie s , L td ., 

4, B ro ad  S tre e t  P la c e , L o n d o n , E .C .2, 
m a n u fa c tu r e r s  o f  S u p in e x  “  R  ”  C ore 
B in d e r , F e r ro -a llo y  B r iq u e t te s ,  e tc .,  in 

th e  fo llo w in g  c o u n t ie s :  L e ic e s te r ,  D e rb y , 
N o tts .,  S ta ffs , ( p a r t  of).

I V  W T  L O N D O N  F O U N D R Y  p ro 
l y l  • ▼ t  • d u r in g  n o n -fe rro u s  sa n d  
c a s t in g s  r e q u ire  o u ts id e  R e p re s e n ta t iv e  o r  
A g en t p re fe ra b ly  w ith  H o m e  C o u n tie s  
c o n n e c tio n s  a n d  c a r . R e m u n e ra tiv e  com 
m iss io n  o ffered . R e tire d  e x e c u tiv e  c o n 
s id e re d , w ho le  o r  p a r t  t im e . C o n fid e n tia l. 
—B ox  3754, F o u n d r y  T r a d e  J o u r n a l .

F O U N D R Y  M E T A L L U R G IS T  re q u ire d  
to  c o n tro l L a b o ra to ry  o f h ig h -c la s s  

G rey  I r o n fo u n d ry  in  B irm in g h a m . T h is  
v ac a n c y  o ffers a  f irs t-c la s s  o p p o r tu n i ty  to 
a  m a n  o f 25/35 y e a rs  o f  a g e . fu lly  
e x p e rie n c e d  in th e  ch e m ic a l a n a ly s is  of 
iro n  a n d  s te e l, a n d  in  fu rn a c e  a n d  sa n d  
co n tro l. A p p lic a n ts  a r e  in v i te d  to  w r ite  
g iv in g  fu ll p a r t ic u la r s  o f e x p e rie n c e  a n d  
s a la r y  re q u ire d .—B ox 3749, F o u n d r y  T r a d e  
J o u r n a l .

A C O M P A N Y  lo c a ted  n e a r  N ia g a ra  
F a l ls  re q u ire s  a  G R A V IT Y  D IE  

D E S IG N E R  fo r  N o n -fe rro u s  C a s tin g s , w ith  
a  m in im u m  o f five y e a r s ’ e x p e rie n c e  of 
a c tu a l  d e s ig n  w o rk  in  th i s  field . A 
p r a c t ic a l  sh o p  o r  to o lro o m  b a c k g ro u n d  is 
e s s e n tia l  w ith  fo u n d ry  e x p e rie n c e  d e s ira b le . 
S u cce ss fu l c a n d id a te s  w ill be in te rv ie w e d  
in  L o n d o n  d u r in g  A u g u s t o r  S e p te m b e r . 
R e p ly , s t a t i n g  ex p e rie n c e , a g e , a n d  a v a i l 
a b i l i t y —B ox  3725, F o u n d r y  T r a d e  
J o u r n a l .

P R O P E R T Y
B y  O rder o f th e  M o r tg a g ee s .

W H I T E W A L L  I R O N W O R K S ,  
C O M P T O N ,  B E R K S .

H E N R Y  B U T C H E R  & CO. 
a r e  in s tru c te d  to  o ffer fo r S A L E  BY 

A U C T IO N , a t  th e  W o rk s , on 
W E D N E S D A Y , 14th O C T O B E R , 1953, 

a t  1 1  a .m ., a s  fo llo w s:
L o t 1.

T H E  F R E E H O L D  M O D E R N  F O U N D R Y  
A N D  F A C T O R Y  P R E M IS E S , 

c o m p r is in g
A c o m p ac t u n i t  o f M a in ly  S in g le -S to rey  

B u ild in g s , h a v in g  a n  a p p ro x . 
F L O O R  S P A C E  O F  50,000 S Q U A R E  F E E T , 

to g e th e r  w ith  
L a n d  fo r  e x te n s io n  o f a b o u t  5.7 A cres. 

A lso th e
D IR E C T O R ’S R E S ID E N C E  A N D  

8 C O T T A G E S  
(V a c a n t  P o sse ss io n  w ith  th e  e x c e p tio n  o f 

th e  C o tta g e s ) .
L o t i .

T H E  F R E E H O L D  S IT E  
Faci>ng th e  M ain  W o rk s , w ith  a n  a r e a  of 

a b o u t 2£ A cres.
L o t  .1.

T H E  F R E E H O L D  D E T A C H E D  
R E S ID E N C E , 

know n  a s
“ P L E A S A N T  V I E W ,”  IL S L E Y  R O A D , 

C O M P T O N , 
c o m p r is in g

6 R O O M S, K IT C H E N . B A T H R O O M , 
W .C ., G A R A G E . G A R D E N .

(icontinued in  next colum n )
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L o t !,.
T H E  F R E E H O L D  A G R IC U L T U R A L  

L A N D ,
W ith  a  f r o n ta g e  of a b o u t  500 f t . ,  to  th e  

C O M P T O N -IL S L E Y  R O A D , 
a n d  c o n ta in in g  a n  a r e a  o f a p p ro x . 4 A cres.

N o te .—T H E  M O D E R N  F O U N D R Y
P L A N T . M A C H IN E  T O O L S  a n d  E Q U I P 
M E N T  w ill be  o ffered  fo r  S a le  by  A u c tio n , 
in  L o ts , im m e d ia te ly  fo llo w in g  th e  o ffe r in g  
o f th e  P ro p e r tie s , b u t th e  A u c tio n ee rs  art- 
p re p a re d  to  e n t e r ta in  o ffers  fo r  th e  
W O R K S  AS E Q U I P P E D , a n y  tim e  u p  to  
w ith in  7 d a y s  o f th e  a d v e rt is e d  d a te  of 
th e  A u c tio n .

P a r t i c u la r s  a n d  C o n d itio n s  o f S a le  of th e  
P ro p e r t i e s  (p r ic e  6d. ea ch ) m a y  be o b ta in e d  
o f :  M essrs . S IM M O N S  & S IM M O N S .
1 . T h re a d n e e d le  S tre e t,  L o n d o n , E .C .2 , a n d  
o f M essrs. H E N R Y  B U T C H E R  & CO., 
A u c tio n ee rs , V a lu e rs  & S u rv e y o rs  of 
F a c to r ie s . P l a n t  a n d  E q u ip m e n t ,  73, 

C h a n c e ry  L a n e , L ondon , W .C.2.
T e le p h o n e : H O L b o n n  8411 (8 lin e s ) .

B u  ord er  o f th e  R e c e iv e r .
R e :  T . B a k e r  & Son  (F o u n d r y  a n d  E n g i

n eers ). L td .
W H I T E W A L L  I R O N W O R K S ,  

C O M P T O N ,  B E R K S .

H E N R Y  B U T C H E R  & CO. 
a r e  in s tr u c te d  to  o ffer fo r S A L E  BY  

A U C T IO N , a t  th e  W o rk s  on 
W E D N E S D A Y , 14th O C T O B E R , 1953, 

a t  11 a .m ., a s  a  f ir s t  L o t , th e  
G O O D W IL L  O F  T H E  B U S IN E S S  O F  
M E S S R S . T . B A K E R  & SO N  
(F O U N D R Y  & E N G IN E E R S ) , L T D ., 

in c lu d in g  a n y  d a t a ,  p a t t e r n s  o r  d ra w in g s  
fo r  th e  m a n u fa c tu r e  o f B a k e r  L o a d e rs , 
W a te r  a n d  T u m b le r  C a rs , R o a d  S w eepers, 

M u n ic ip a l V eh ic les .
To be fo llow ed  b y  th e  S A L E  in  L o ts , in 

D e ta i l ,  o f th e  
M O D E R N  F O U N D R Y  P L A N T ,  M A C H I N E  

T O O L S  A N D  E Q U I P M E N T ,  

in c lu d in g
“  F o u n d ry  E q u ip m e n t  C o.”  S a n d  H a n d l in g  
P l a n t ;  “ J a c k m a n ”  S a n d  S h a k e r ;  “ L ins- 
la d e  ”  A u to m a tic  S a n d  R a m m e r ;  G reen  ” 
1£- a n d  4-cw t. C u p o la s ;  “  F o u n d ry  E q u ip 
m e n t ”  J o l t  M o u ld in g  M a c h in e ; O v e r
h e a d  E le c t r ic  C ra n e s  a n d  H o is ts ;  S an d  
M ills ; S tee l H o p p e rs ;  D is in te g ra to r s ;  
M a g n e ts ;  B e lt a n d  B u c k e t E le v a to r s ;  I ro n  
a n d  S tee l M o u ld in g  B o x es ; L a d le s ;  
F o u n d ry  W e ig h ts ;  G r a p h ite  P o t s : T ro lle y s  
a n d  T ru c k s ;  S .S. a n d  S.C . C a p s ta n  a n d  
T u r r e t  L a th e s ;  “  L a p o in te  ”  B ro a c h in g  
M a c h in e ; H o r iz o n ta l B o re rs ;  R a d ia l a n d  
P i l l a r  D r i l l in g  M a c h in e s ; S lo t t in g  an d  
G r in d in g  M a c h in e s ; V e r tic a l a n d  H o r i 
z o n ta l M ill in g  M a c h in e s ; S h e e t M e ta l a n d  
W o o d w o rk in g  P l a n t ;  A rc  W e ld in g  S e ts ;  
A ir  C o m p re sso rs , P ro file  C u tte r s ,  Cold 
S aw s; C o n su m ab le  S to re s  a n d  S to ck  of 
S te e l;  M o to r V eh ic le s ; E n g in e e r s ’ S m all 
T o o ls; Office F u r n i tu r e  a n d  E q u ip m e n t .

N o te —T H E  F R E E H O L D  F A C T O R Y . 
F O U N D R Y  a n d  H O U S E S  w ill be offered 
fo r  S a le  in  L o ts  im m e d ia te ly  p r io r  to  th e  
P L A N T  a n d  E Q U IP M E N T , a n d  th e  
A u c tio n e e rs  a r e  p re p a re d  to  e n t e r ta in  o ile rs  
fo r  th e  F R E E H O L D  W O R K S  a s  e q u ip p e d  
a n y  tim e  u p  to  w ith in  7 d a y s  o f th e  a d v e r 
t is e d  d a te  o f th e  A u c tio n .

C a ta lo g u e  o f th e  P la n t  a n d  M a c h in e ry  
(p r ic e  6d . ea ch )  m a y  b e  o b ta in e d  o f :  

M essrs . JO S O L Y N E , M IL E S  & CO., 
C h a r te re d  A c c o u n ta n ts . 28, K in g  S tre e t, 
C h ea p s id e . L o n d o n , E .C .2 .: of 

M essrs . W IL D . C O L L IN S  & C R O S S E  
S o lic ito rs  87. D u k e  S tre e t.  G ro sv en o r 
S q u a re , L o n d o n , W .l ;  a n d  of

M e s s rs .  H E N R Y  B U T C H E R  &  C O . ,  
A u c tio n e e rs , V a lu e rs  a n d  S u rv e y o rs  o f 
F a c to r ie s .  P l a n t  a n d  E n u ip m e n t .  73. 
C h a n c e ry  L a n e , L o n d o n , W .C .2.

T e le p h o n e : I IO L B o rn  8411 (8 lin e s ) .

171 O R  S A L E , a s  a  G o in g -C o n ce rn , N on- 
fe rro u s  R e p e tit io n  a n d  J o b b in g  

F o u n d ry  w ith  M ach in e-sh o p  a n d  P a t t e r n -  
sh o p . s i tu a te d  in  S c o ttish  e a s t  c o a s t tow n . 
T h e  b u ild in g s  a n d  p la n t  a r e  m o d e rn . 
F lo o r  a r e a  a p p ro x im a te ly  9,500 sq . f t .  w ith  
g ro u n d  a v a i la b le  fo r e x te n s io n . F u r th e r  
p a r t ic u la r s  to  g e n u in e  e n q u ire r s  a p p ly  
Box 437, R o b e r t s o n  & S c o t t ,  4 2 , C h a r lo tte  
S q u a re , E d in b u rg h , 2.

T E N D E R

Qu o t a t i o n s  required fo r  c.i.
C a s tin g s  (B o ile r  D oors). T hose 

in te re s te d  in  T e n d e r in g , w r ite  B ox 3763, 
F o u n d r y  T r a d e  J o u r n a l .

W A N T E D

ON E  C opy of “  M e lt in g  I r e n  in  th e  
C upo la  ”  by  J .  E . I lu r s t .  P lea se  

w r ite  B ox  3756, F o u n d r y  T r a d f .  J o u r n a l .

W A N T E D .—2 to h s , o r th e re a b o u ts , 
E le c t r i c  A rc  S tee l M e lt in g

F u rn a c e .  A ge n o t im p o r ta n t .  H a n d -  
o p e ra te d  e le c tro d e s  a c c e p te d .—B ox 3733, 
F o u n d r y  T r a d e  J o u r n a l .

M A C H IN E R Y  F O R  S A LE

F o r  T n E  d i s p o s a l  a n d  p u r 
c h a s e  O F  A L L  T Y P E S  O F  

F O U N D R Y  P L A N T  A N D  M A C H IN E R Y .
S . C .  B IL S B Y ,  A .M . I .C .E . ,  A .M . I .E .E . ,  

H a in g e  R o a d , T iv id a le ,  T ip t o n ,  S ta f fs .  

T I P to n  244 8 .

P a l l e t t  C onveyo r, p la te s  a b o u t 3 f t .  by  
2 f t .

P n e u m a tic  P la in  J o l te r ,  ta b le  21 in . by  
17 in .

R o ta ry  B lo w er, 1,400 c .f .m . to  7 lb s . p e r  
sq . in . p re s su re .

A ir C o m p resso r, 2,000 c .f .m . to  30 lbs. 
p e r  sq . in .

S a n d  M ills, u p  to  6 f t .  d ia .  pa-n. 
E x h a u s t  F a n s ,  a l l s ize s.
B ox 3748, F o u n d r y  T r a d e  J o u r n a l .

2 p a i r s  o f P a g e t s  B oxes. 16 in . b y  14 in . 
b y  4 in . b y  4 in .

2 p a i r s  of P a g e ts  B oxes. 16 in . b y  14 in . 
by  Ai k l .  b y  4 in .

2 p a i r s  o f P a g e ts  B oxes. 16 in . b y  14 in . 
b y  5 in . b y  4 in .

3 p a i r s  o f P a g e t s  B oxes. 9 in . b y  7 in . 
b y  3 in . b y  4 in .

1 p a i r  o f P a g e t s  B oxes . 12  in . by  12 in . 
b y  4 in . b.v 4 in .

i  box  of P a g e ts  B oxes. 12 in . b y  12 in . 
b y  5 in . b y  4 in .

1 p a i r  o f P a g e t s  B oxes. 12 in . b y  12 in . 
b y  4 in . b y  4 in .

1 p a i r  of P a g e t s  B oxes. 24 in . b y  14 in . 
by  8 in . b y  4 in .

i  box  fo r above . 24 in . b y  14 in . b y  
8 in . by  4 in .

1  p a i r  o f P a g e ts  B oxes. 28 in . b y  18 in . 
b.v 3à in . b y  4 in .

2 p a i r s  o f P a g e t s  B oxes. 28 in . b y  18 in . 
b y  4 in . b y  4 in .

Ai p a i r s  S t i r l in g  B oxes . 20 in . b y  15 i>n. 
by  4 in . b y  4 i n . '

7£ p a i r s  S t i r l in g  B oxes. 15 in . b y  13 in . 
b y  4 in . bv  4 in .

4 p a i r s  W ooden  B oxes . 24 in . b y  18 in .
b y  6 in . b y  4 in .

6 p a i r s  W ooden  B oxes. 12  in . b y  12 in . 
b y  4 in . b y  4 in .

W .  J . H O O K E R ,  L T D . ,

4 , M id la n d  C r e s c e n t ,  F in c h le y  R o a d , 

L o n d o n ,  N . W . 3 .

M A C H IN E R Y  F O R  S A LE — c o n td .

33

F O R  S A L E : H U N D T W E B E R  C E N T R I 
F U G A L  C A S T IN G  M A C H IN E  s u i t 

a b le  fo r c a s t in g  B ro n ze  B u sh in g , C y lin d e r  
L in e rs , P is to n  R in g s , e tc . C o n d itio n  a s  
new .—B ox  3750, F o u n d r y  T r a d e  J o u r n a l .

S E C O N D H A N D  A ja x  P la in  J o l te r ,  N o. 
16 s ize , 5 f t .  5 in . sq . ta b le .  180 jo l ts

p e r  m in u te  a t  80 lb s . p e r  sq . in . A ir
P re s su re . G ood c o n d itio n , new  m a c h in e  in  
N o v em b e r, 1947. C o s tin g  £658; p r ic e  r e 
q u ire d  £50, f .o .r . S u n d e r la n d .—R . W .
C o l l i n ,  L t d . ,  P a ll io n  F o u n d ry . S u n d e r la n d . 
T e le p h o n e : S u n d e r la n d  4987.

H e r  m a n  j  a  r  r  r  o l l o  v  e  r
M A C H IN E  w ith  c la m p s , s ize  25 in . 

by  36 in ., 750 lbs. c a p a c i ty .  T en  y e a rs  
o ld , b u t n o t u sed  in h ig h  p ro d u c tio n  u n it .  
£ 3 3 ’5 . — R i c h a r d s ,  P h o e n ix  W o rk s , L e ic e s te r .

1710  I t  S A L E  : 7 f t. 6 in . E d g e  R u n n e r  
G r in d in g  M ill by  S m ed ley  B ro th e rs . 

H e lp e r. S e r ia l N o. 8145. O ver-g eared  
D rive . G .E .C . S ta r t e r  a n d  25 h .p . M o to r. 
F o r  f u r th e r  in fo rm a tio n  c o n ta c t W o rk s  
E n g in e e r in g  D ep t., K. & L . S t e e lp o u n d e r s  
& E n g i n e e r s  L t d . .  L e tc h w o r th , H e r t f o r d 
sh ire .

A L B IO N W O R K S

BM M .

F O U N D R Y  P L A N T  &  M A C H I N E R Y .

A IR  C O M P R E S S O R S .

R D .5 . J O L T  S Q U E E Z E  
T U R N O V E R , c a p . 1,300 lb ., 

p a t tn .  d ra w  12 in . :  ta b le  48 in . b y  30 in .
B M M . H P L .2 . J O L T  S Q U E E Z E  

S T R A IG H T  D R A W , ca p . 400 lb ., p a t tn .  
d ra w  9 in . ;  ta b le  30 in . b y  21 in .

C /W A L L W O R K  O N  J O L T  S Q U E E Z E  
P A T T E R N  D R A W , ca p . 600 lb ., p a t tn .  
d ra w  10  in . ;  m a x . s ize  boxes 20 in . sq . 
o r 25 in . b y  12 in .

C /W A L L W O R K  W T562C J O L T  S Q U E E Z E  
T U R N O V E R , ca p . 800 lb ., p a t tn .  d ra w  
104 in . ;  ta b le  35 in . b y  24 in .

C /W A L L W O R K  R .2  C O R E  B L O W E R .
P O L F O R D  M O U L D  D R Y E R , C oke F ire d .
F O R W A R D  F O U N D R Y  S A N D  R ID D L E , 

t r ip o d  ty p e .
150/200 lb . A L U M IN IU M  B A L E  O U T  

F U R N A C E .
H A L F  T O N  C E N T R A L  A X IS  T I L T IN G  

F U R N A C E .
B E L T  A N D  M O T  O R  D R I V E N  

R U M B L IN G  B A R R E L S .
G E A R E D  F O U N D R Y  L A D L E S , u p  to  4 

to n s  ca p .
A IR  C O M P R E S S O R S  O F  A L L  T Y P E S  IN  

ST O C K , 2 c .f .m . to  3,000 c .f.m .

T H O s W . W A RD  LTD.
A L B IO N  W O R K S  : S H E FF IE LD

P h o n e  2 6 3 1 1 ’ G r a m s  :  “ F o r w a r d . ”

Remember . Wards might have i t !

DELIVERY EX STOCK
N e w  s h o t b la s t c a b in e ts  
c o m p le te  w i th  D u s t 

E x tra c to rs ,  e tc ., s ize  5 f t .  x 3 ft .  
A ls o  new  8 f t .  cube  ro o m  P la n ts

L o w  p rice s .

Please send for our N EW  
Illustrated catalogue on request

ELECTROGENERATORS
LTD.

14 A U STR A LIA  R D ., SL O U G H
T eleohone i SLO U G H  22877 

HUY FROM US A N D  S AV E  M O N E Y
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S A N D  M IX E R S  a n d  D IS IN T E G 
R A T O R S  fo r F o u n d ry  a n d  Q u a r r y ;  

c a p a c i t ie s  from  10  cw ts . to  10  to n s  p e r h r .— 
W . & A . E .  B r e a l e y  ( M a c h in e r y ) ,  L t d . ,  
M is te r to n , n r .  D o n c a s te r . T e l. : M is te r to n  
202.

T H E  F U R N A C E  E X C H A N G E ,  

L e w e s  &  H a r p e r s  R o a d  C o r n e r ,  N e w h a v e n ,  

S u s s e x . T e le p h o n e  : 414. 

S U R P L U S  N E W  A N D  S E C O N D - H A N D  
^  P L A N T  F O R J M M E D IA T E  D IS P O S A L .

1 0 N E  fu lly  g e a re d  S e m i-R o ta ry  
• F u r n a c e ,  1 to n  A lu m in iu m  C a p a c ity , 

c o m p le te  w ith  O il F u e l B u rn e rs , new , m a k e  
L .H . & S. P r ic e  1425 Os. Od.

2 . O ne 10 cw ts . C a p a c i ty  C u p o la , m a k e  
L .H . A S. J u n io r ,  co m p le te  w ith  a i r  
eq u a liz in g : B e lt, D ro p  B o tto m  F ire b r ic k s , 
e tc . P r ic e  1147 10s. Od.

3. O n e  new  L .H .'A  S. L if t-O u t C ru c ib le  
F u rn a c e , 200 lbs. B ra ss  C a p a c ity , O il or 
G as  F ire d , new . P r ic e  1115 0s. Od.

4. O ne 200 lbs. A lu m in iu m  C a p a c ity  
S ta n d a rd  B a le -O u t F u rn a c e , new . S id e  F lu e  
T y p e , G as  o r O il F ire d . P r ic e  £112 10s . Od.

5. O n e  L ead M elting: F u rn a c e ,  12 cw ts . 
c a p a c i ty ,  to w n ’s G as  F ire d . P r ic e  £75 0s. Od.

6. O n e  L e a d  M elting: F u rn a c e , 2£ te n s  
c a p a c i ty ,  V alve O u tle t ,  3-4 w eek s  d e liv e ry . 
P r ic e  on  a p p l ic a t io n .

7. O n e  s m a l l  G as  F ir e d  L e ad  M e lt in g  
F u rn a c e , ICO lb s . c a p a c i ty .  P r ic e
£37 10s. Oil.

8. O ne seco n d -h an d  C oke F ir e d  L if t-O u t 
C ru c ib le  F u rn a c e ,  200 lbs. B ra s s  C a p a c ity , 
c o m p le te  w ith  A ir  E q u a liz in g  B e lt,
I n d e s tru c t ib le  F ire -B a rs , S w in g in g  T y p e  
T o p  C over, c o m p le te  w ith  M o to rised  F a n .  
P r ic e  £120 0s. Od. le ss  f a n  £80.

9. O ne 400 lbs. B ra s s  C a p a c i ty  C e n tra l 
A x is  T i l t in g  F u rn a c e , new , d e l iv e ry  2 
w eeks. P r ic e  £265 0s . Cd.

10 . O n e  new  L .H . A S. C e n tra l  A xis
T i l t in g  F u rn a c e , 600 lbs. B ra s s  C a p a c ity , 
c o m p le te  w ith  M rto r is e d  F a n  a n d  a r r a n g e d  
fo r  O il o r G a s  F i r in g .  P r ic e  £325 0s. Od.

11. O ne se t o f 5 T h ro w -o v er ty p e  I n g o t  
M o u lds  on s ta n d ,  s u i ta b le  fo r Z inc  a n d  
L ead  C a s t in g  (S m a ll In g o ts ) .  P r ic e  
£27 10s. Od.

12 . O ne M o to rised  G e a r  U n it  s u i ta b le  fo r 
4-ton  R o ta ry  F u r n a c e  o r s im i la r  p ro p o s i
t io n . P r ic e  £175 0s. Od.

13. H e a t  R e s is t in g  I ro n  C ru c ib le s  (P o ts )  
fo r  A lu m in iu m , Z inc  a n d  L e a d , e tc . A ll 
s izes.

14. S l ig h t ly  u sed . £-ton C e n tra l  A xis 
T i l t i n g  F u rn a c e , O il F ire d ,  o f th e  T u b e  
o r  S p o u t P o u r  T y p e . P r ic e  co m p le te  w ith  
M o to rised  F a n  £575 0s. Od.

T H E  F U R N A C E  E X C H A N G E ,  

L e w e s  &  H a r p e r s  R o a d  C o r n e r ,  N e w h a v e n ,  

S u s s e x . T e le p h o n e  : 414.

p u l v e r i t e
1 COAL DUST

lowest in ash

The STANDARD PULYERISED FUEL Co. Ltd.
Head O ffiz e :'

166 VICTORIA STREET, WESTMINSTER, 
LONDON, S .W .I .  Te l.: V ictoria 3121/2/3
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ON E  5-TO N  G E A R E D  C R A N E  L A D L E . 
I n  e x c e lle n t c o n o i t io n — F r a n k  S a l t  A 

Co., L t d . ,  S ta t io n  R o ad , B la c k h c a th ,  
S ta ffs .

6 0 0
A IR  C O M P R E S S O R S .

/ » P r - C.F .M . S U L L IV A N , ty p e  W J3 , 
v e r t . ,  h ig h  p re s su re , r ig h t  a n g le , 

w a te rc c o le d , 125 lb . \V .1 \, sp eed  188 r .p .m . 
D ire c t co u p led  170-h.p. a u to ,  s y n c h . M otor 
by  C ro m p to n . 415/3/50, w ith  c c n tro l g e a r .

600-c.f.m . IN G E R S O L L  R A N D , m odel 
10X B, h o r iz .,  2 s ta g e ,  110 lb . W .P ., speed  
185 r .p .m ., w ith  In te rc o o le r  b e tw e en  th e  
2 cy ls ., A u to m a tic  U n lo a d e r . D riv en  by 
127-h.p. S /R  In d u c t io n  M oto r by  L .S .E ., 
415/3/50. w ith  C o n tro l G e a r .

3’00-c.f.m . B E L L IS S  & M O R C O M , v e r t . .  
2 s ta g e ,  s in g le  a c t in g ,  w a te rc o o led , W .P . 
100 lb ., sp eed  415 r .p .m .. f i t te d  In te rc o o le r . 
“ V ”  b e ll d r iv e n  b y  80-h.p. S .R . C ro m p to n  
M o to r, 400/3/50.

250-c.f.m . B R O W E T T  L IN D L E Y , M ono
b loc  ty p e , v e r t ., 2 s ta g e ,  w a te rc c o le d , W .P . 
100 lb ., sp eed  660 r .p .m ., f it ted  in te r n a l  
In te rc o o le r . “  Y ”  b e lt d r iv e n  fro m  65-h.p.
S .R . I n d u c t io n  M o to r by  L .D . & C., 
415/3/50. w ith  C o n tro l G ea r.

175-c.f.m . . W O R T H IN G T O N  (U .S .A .) 
2 s ta g e ,  a i r  coo led , w ith  r a d i a to r  fan  
coo led  In te rc o o le r . “ V ”  b e l t  d r iv e n  from  
40-h.p. S.C. M o to r 220/440/3/50/60. Speed  
50 cyc les , 1,465 r .p .m . S peed  a t  60 cvc les  
1,760 r .p .m .

142-c..f.m. H O L M A N , ty p e  T H 18S , v e r t . .  
2 s ta g e ,  s in g le  c ra n k , w a te rc o o le d , speed  
965 r .p .m ., W .P . 60 lb ., d ir e c t  coup led  
30-h.p. S .R . B ru c e  P e e b le s  M o to r 400/3/50.

GEORGE COHEN
S O N S  &  C O . ,  L T D .

W O O D  L A N E , L O N D O N ,  W .I2

T e l :  S h e D h e rd s  B u s h  2070

and S T A N N IN G L E Y  n r. LEEDS
T e l  : P u d s e y ’ 2241

N E W  m o to rise d  In g e rs o ll -R a n d . 
th r e e  c y l in d e r , a i r  cooled , tw o -s ta g e  
C o m p resso r, w ith  in te r-c o o le r . C ost 
£600; w ill a c c e p t  £ 200.

C o le m an  C ore  B lo w in g  M a ch in e , 
seen  l i t t l e  u se , c o n d itio n  a s  new , 
£375.

P o r ta b le  e le c tr ic  s ieve , A .C. 
m o to rise d , £33.

F o rd a th  S e n io r  S a n d  D r ie r ,  £85.
A lso A u g u s t S a n d  D rie r , £30.
C ore  O ven  coke-fired  “  A u g u s t ”  

d r a w e r  ty p e , £ 86.
O sb o rn  J o l t  R o ll-over m o u ld in g  

m a c h in e . £225.
N ew  B roorm vade C o m p re sso rs .
N ew  K e ith  B la c k m a n  F a n s .
M o rg a n  T i l t in g  F u rn a c e s .
T w o new  £ to n  a lu m in iu m  

c a p a c i ty  L in  A x is  T i l t in g  F u rn a c e s  
b y  B r i t i s h  F u rn a c e s , c o m p le te  w ith  
a l l  e q u ip m e n t , c h e a p .

S p a re  f ire b ric k  lin in g s .
S h o t B la s t  P l a n t  a n d  g e n e ra l 

p la n t .
Im m e d ia te  a t t e n t io n  to  a l l  

e n q u ir ie s .

E L E C T R O G E N E R A T O R S  L T D . ,  
A u s t r a l i a  R o a d , S lo u g h .

T e le p h o n e :  S lo u g h  2 28 77 .
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O ne e x c e lle n t, M asse y , 10-cw t. C le a r 
S p ace  ty p e , P n e u m a tic  P o w e r H a m m e r , 
c o m p le te  w ith  400 v o lts . 3 -p h ase . 50 cyc les  
M o to r a n d  S ta r te r .

O ne p r a c t ic a l ly  new  S an d  M ix e r, by  
A lld a y s  & O n io n s, w ith  12£ h .p .,  400 vo lts , 
3 -phase , 50 cy c le s  M o to r a n d  S ta r t e r .  Low  
p ric e  to  c le a r .

M E S S R S . G . E . S IM M  ( M a c h in e r y ) ,  L T D . ,  
E a s t  P a r a d e ,  S h e f f ie ld ,  I .

’ P h o n e  2 5032  (3  l in e s ) .

F O R  S A L E .

N O . 16 A T R IT O R  C R U S H E R  by  A lfred  
H e rb e r t ,  co m p le te  w ith  F eed H o p p e r , 

o v e rh a u le d  a n d  w ith  a  q u a n t i ty  of s p a re s . 
Also a  N o. 12 A tr i to r  by A lfred  H e rb e r t ,  
fo r w h ich  we h a v e  a v a i la b le  a b o u t 6 to n s  
of s p a re s . B o th  th e se  m a c h in e s  a re  «»(Trred 
a t  e x tre m e ly  low  p ric e s  fo r  q u ic k  
c lea ran c e ..

S A V I L L E - C A L V E R T  ( M A C H I N E R Y )  
L IM IT E D .

B I R M I N G H A M  R O A D .
S T R A T F O R D - O N - A V O N  

T e l . :  S t r a t f o r d - o n - A v o n  3681.

C A P A C IT Y  A V A IL A B L E

CA P A C IT Y  a v a i la b le  fo r  L ig h t  C a s tin g s  
w e ig h in g  from  1 lb . to  5 cw ts ., in 

c lu d in g  C a s tin g s  fo r  V itre o u s  E n a m e llin g . 
W k s t e r n  L i a m  C a s t i n o s  F o u n d r ie b ,
L t d . ,  F a irw o o d  F o u n d ry , G o w e rto n . n e a r  
S w a n se a , m a n u fa c tu r e r s  o f m a lle a b le  iro n  
c a s t in g s .

O N - F E R R O U S  F O U N D R Y  -  F ir s t-  
c lass  q u a l i ty  c a s t in g s  in  A lu m in iu m , 

B ro n ze , G u n m c ta ls , e tc ., a t  c o m p e ti t iv e  
p ric es , in c lu d in g  p a t te r n s  if  re q u ire d .— 
B k k s to n  L e e  & Co., L t d . ,  33, S w in d o n  R o ad , 
S t r a t to n  S t. M a rg a re t ,  W ilts .

CA S T IN G S .—W e ca n  sav e  y o u r  po ro u s 
c a s t in g s , fe r ro u s  o r n o n -fe rro u s , by 

a n  a p p ro v e d  I m p re g n a tio n  P ro c e ss ; s a m p le  
c a s t in g s  t r e a te d .— R e c u p e r o .  L t d . ,  66. S ou th  
H a rro w  V ia d u c t, H a rro w , M id d x . ’P h o n o : 
B y ro n  1178.

N E W  F o u n d ry , s ta r t i in g  fo r  th e  so le  p ro 
d u c t io n  o f S hell M o u lded  C a s tin g s , 

fe rro u s  a n d  n o n -fe rro u s , in v i te s  e n q u ir ie s  
fo r  C a s tin g s  s u i ta b le  fo r th i s  p ro cess .— 
R e p lie s  in  f ir s t in s ta n c e  to  B ox  3735, 
F o u n d r y  T r a d e  J o u r n a l .

H. C. HOPPER (K ingston) Ltd.
HAMPDEN RO AD. K IN G STO N  

K IN  0177/8/9

P A T T E R N S  (W ood & Metal) 

C A S T IN G S  (Iron & Non-Ferrous) 
G E A R  C U T T IN G  

G E N E R A L  M A C H IN IN G

All at our

KIN G STO N  W O RKS
Good Deliveries
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F O U N D R Y  c a p a c i ty  a v a ila b le . F o r  up  
to  5 cw ts ., m a c h in e  m o u ld e d ; fo r  up  

to  2 to n s , floor m o u ld ed . P r o m p t d e liv e ry . 
— L e w i s '  F o u n d r y  Co., L t d . ,  A m m a n fo rd .

(C A P A C IT Y  a v a i la b le  fo r c a s t in g s  
J  w e ig h in g  fro m  1 lb . to  15 to n s , in 

c lu d in g  Q u as i-B esse rm ised  in g o t m o u ld s  
u p  to  10,000 to n s  p e r a n n u m .—T in: C r o s s  
F o u n d r y  &  E n g i n e e r i n g  C o . ,  L t d . ,  G or- 
s e in o n , n e a r  S w a n se a .

Me c h a n i s e d  f o u n d r y . —M alleab le
a n d  G re y  I r o n  C a s tin g s  o ffers 20 to n s  

p e r  w eek  free  c a p a c i ty  a t  e a r ly  d a te .  P r e 
fe ren c e  fo r b oxes  u p  to  28 in . b y  16 in . by
5 in . by  5 in . S n a p  F la s k s  u p  to  14 in . 
by  14 in . b y  3 in . b y  3 in . H a n d  m o u ld in g  
c a p a c i ty  a ls o  a v a i la b le .  C a s t I r o n  P ip e s  
f la n g e d  a n d  sp e c ia ls . P a t t e r n m a k m g  
f a c i l i t ie s  i f  r e q u i re d .—E . J .  W a l l a c e ,  39, 
C o n s titu tio n  S tre e t,  D u n d ee .

CA P A C IT Y  a v a i la b le  fo r  G ra v ity  an d  
P re s s u re  D ies  in B ra ss , A lu m in iu m , 

Z in c ; a lso  P a t t e r n s  fo r  S hell M oulds.— 
N e v s t a n e  F i t m e n t s ,  L t d . ,  S h eep h o u se  
F a rm , S t. A n n es  R o ad , L o n d o n  C olney , 
H e r ts .

M IS C E L L A N E O U S

R e c l a i m e d  s i l l i m a n i t e  X6 p e r
t o n .— B e x  3722 , F o u n d r y  T r a d e  

J o u r n a l .

MA N U R E , e s p e c ia lly  s u i ta b le  fo r 
F o u n d ry  w o rk  a n d  a s  su p p lie d  to 

th e  t r a d e  fo r o v e r 25 y e a rs . Q u o ta t io n s  
on  re q u e s t .—F r a n k  G i n s t e i i ,  M oxlcy ,
W e d n e sb u ry . P h o n e  0688 W e d n esb u ry .

F IR E W O O D  fo r  C u p o la s . S lee p e rs  an d  
S lee p e r W ood in  w ag o n  lo a d s .— 

T i l l e y ’s  ( W o l v e r t o n ) ,  L t d . ,  W o lv erto n . 
B u ck s .

R e f r a c t o r y  m a t e r i a l s . - m o u m -
in g  S an d , G a n is te r .  L im e s to n e , Core 

G u m ; c o m p e ti t iv e  p r ic e s  q u o te d .— I I e n s a l l  
S a n d  Co., L t d . ,  S ilv e r  S tre e t,  H a l i f a x .

NO W  is th e  t im e  to  c h a n g e  y o u r  
S u p p lie r  o f S a n d . T ry  S o u th p o r t 

W ind  B low n S ea  S an d  fo r  c a s t in g s , f ree  
from  s h e ll . A n y  q u a n t i ty ,  R o ad  o r  R a il. 
— J o h n  L i v e s e y  ( A i n s d a l e ) ,  L im i t e d ,  
A in sd a le . S o u th p o r t.  T e le p h o n e ; S o u th p o r t  
77489.

Gr a p h i t e  /  p l u m b a g o  ; Q u a li t ie s  
a v a i la b le  fo r  e v e ry  in d u s t r y ;  sp e c ia l 

F o u n d ry  P lu m b a g o ;  y o u r  e n q u ir ie s  a re  
w elcom ed a n d  w ill rece iv e  p e rs o n a l s e r 
v ice.— W o o d s t o c k  ( L o n d o n ) ,  L im i t e d ,  33, 
T h e  L i t t l e  B o lto n s , L o n d o n , S.W .10. 
F R E m a n tle  6646-7.

P A T T E R N M A K IN G

P A T T E R N S  fo r  a l l  b ra n c h e s  o f E n g in 
e e r in g  fo r  H a n d  a n d  M a ch in e  M o u ld 

in g .—F u r m s t o n  a n d  L a w l o r ,  L t d . ,  L e tch - 
w o rth .

P A T T E R N  E Q U IP M E N T  of a l l ty p e s  
a n d  s ize s . A c c u ra te  w o rk m a n s h ip . 

Q u o ta t io n s  b y  r e tu r n .—H a y w o o d  B r o b . ,  
V ic to ria  W o rk s , L i tt le b o ro u g h , L a n cs . 
T el. 8543.

P A T T E R N  E q u ip m e n ts ,  M ach in ed  
P la te s , C a s tin g s , C o m p o n en ts , 

A ssem b lie s, J ig s ,  F ix tu re s ,  C o rebox  A ir 
V en ts a n d  D ow els. D ev e lo p in g  Arm 
re q u e s ts  e n q u ir ie s . K een  p e rso n a l a t t e n 
t i o n — B o o m  B r o s .  E n g i n e e r i n g .  B a g g ra v e  
S tre e t,  L e ic e s te r .

F L A M E  C U T T I N G  O F  S T A IN L E S S  
S T E E L  d e m a n d s  a n  I r o n  p o w d e r  
s p e c ia l ly  m a n u fa c tu r e d  f o r  t h e  jo b  

w h ic h

POWDER METALLURGY LTD.,
5 9 -6 2 , H ig h  H o lb o r n ,  W . C . I  

c a n  s u p p ly  y o u  a t  a p p r o x im a t e ly  
7 d .  p e r  lb .

SMELTING AND REFINING CAPACITY
Firm in the Midlands with comprehensive Furnace 
installation including large capacity mo:t 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.

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

Offers which w ill be treated as strictly  confidential 
(our own s ta ff  have been informed) to Box 3715 F .T .J .

J  33Z ES 3 i  ;t--e
P A T T E R N M A K IN G

LA RG E CAPACITY A V A ILA B LE  
II I ALL BRANCHES OF THE TRADE

MARSDEN HIND & SON LTD.
G U ID E  BRIDGE W O R K S , 

J O H N  ST., A S H T O N -U -L Y N E .
EST. 1929 T E L . : A S H  2426

PATTERNM AKERS
( E n g in e e r in g )  C O .  L T D .  

S h re w s b u ry  R oad, L o n d o n , N .W .  10

H IGH-CLASS PATTERNS  
N O N -FERRO U S  

CASTINGS
P ho n e: E LG A R  8031/2

A LL  TYPES OF W O O D  
& METAL PATTERNS  

C O O K E , BAILEY  LTD.
M O R L E Y  8 T „  H A N L E Y , 8 T O K E -O N -T R E N T  

T e le p h o n e  i  S to k e - o n - T r e n t  2*27

P A T T E R N S  ( D E R B Y )  L I M I T E D
S P E C I A L I S T S  “  " ..............................

K E E N  Q U O T A T IO N S

D A R L E Y  S T R E E T ,

I N  H I G H  C L A S S  P R E C I S I O N  P A T T E R N M A K I N G
A L L  B R A N C H E S  O F  T H E  T R A D E  C A T E R E D  FO R

G O O D  D E L IV E R Y

D A R L E Y
T E L E P H O N E : D E R B Y  58165

A B B E Y ,  D E R B Y
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TO O L ROOM PA TTER N  /  /$> ' < ? /  T H E
EQ U IPM EN T y/ ^ V  d5' ^  /  L A R G E S T

F ° R W O O D
S H E L L  /J ?  * V  P A T T E R N S

M O U L D S  / jg r j"  #  /  IN  T H E
IN D U S T R Y

W e have pleasure in announcing tha t our capacity to  manufacture the wide range o f pattern 
equipment fo r the o lder and conventional foundry practices has now been augmented by 
fu rthe r facilities to  embrace precision class

SHELL MOULDING PATTERNS
Layouts and design-methods prepared in our own drawing office embody technical “  know
h ow ” , and our specialised machinery and equipment provides the tools fo r the Job.

B. LEVY & CO. (PATTERNS) LTD., OSBERT STREET, 
LONDON, S.W .I.

Telephones: Victoria 1073 & Victoria 7486

PRESSURE CAST MATCH PLATES
^ m m  SINGLE OR DOUBLE SIDED

f  ★  H IG H  D IM EN S IO N A L A C C U R A C Y  
OUTSTANDING I ★  MIRROR FINISH
ADVANTAGES *  LOW c o s T

V ★  Q U IC K  D ELIVERY
SUITABLE FOR SHELL MOULDS AN D  CO NVENTIO NAL M OULDING METHODS 

WHATEVER YOUR REQUIREMENTS 

WE CAN PRODUCE TO YOUR 

SPECIFICATION. OUR TECHNICAL 

REPRESENTATIVE W ILL CALL AT YOUR REQUEST, OR SEND YOUR ENQUIRIES TO :

The UNIVERSAL PATTERN CO. (London) LTD.
269 R O T H E R H IT H E  N EW  ROAD,

Phone: BER 1337/8 L O N D O N ,  S . E . I 6



J. F. PASSE t  CO
8 - 12, F O R B E S  P L A C E .* i? f ^ 1̂  
P A I S L E Y ,  S C O T L A N p .^ a a a S ^

A S B E S T O S
CORE DRYING  

PLATES  
& 

M O ULDING BO ARDS

•LOW PRICED 
• NON-BRITTLE 

• LIGHT TO HANDLE

CENTRAL MANUFACTURING & 
TRADING CO. (DUDLEY) LTD. 

OLD H IL L , STA FFS.

Phone: CRADLEY HEATH 69434 (6 lines)

F o u n d ry  T ra d e  J o u r n a l , Septem ber  1 7 , 1953  37

j 1

% atte.hes or

' I

T H E  F O R E M O S T  N A M E  I N  T I M B E R

For the world’s finest

H A R D W O O D S
for patternmaking

H o n d u ra s  M ahogan y

Call in

J. G L 1 K S T E N  &  S O N  L I M I T E D ,  C a r p e n t e r s  R o a d ,  L o n d o n  E. 15  T e le p h o n e : A M H e r s t  4444

L iv e rp o o l O f f ic e :  37, L o rd  S tr e e t .  T e le p h o n e :  C e n tr a l  7576.
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R E C L A I M  your defective castings
by D O T - W E L D

T h e  p h o tog raph  show* a casring  being  
reclaim ed  by  th e  D O T -W E L D  process.

This new, im proved technique  
o f  fu sing  m etal by a low  
tem perature a rc , a ssisted  by an 
a ir  cooled p ro cess , e lim inates  
the usual residua l stre sse s and 
contractions resu lting  from  high- 
tem perature w elding .

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 D O T - W E L D  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 i  tons of castings per day 
due to D O T-W ELD .
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.
D O T-W ELD  can be applied to castings of Steel, Malleable 
Iron, Grey Iron, Aluminium (Sand and Die Castings) and 
Bronze. It does not require a skilled operator, is extremely 
mobile and costs very little to maintain. It offers to Foundries 
and allied trades an economical method of reclaiming castings 
and retrieving the high cost of machining, thereby reducing 
costs and increasing output.

Demonstration of the DOT-WELD process can be 
arranged in your own works. Write to-day for further 
particulars to

BRITISH RO N CERA Y LTD
14, W O L S E L E Y  ROAD, S H E F F IE L D  8

The DOT-WELD Pistol 
is light and easy to 
m a n i p u l a t e .  The  
finger-trigger controls 
the electrode feed and 
complete control over 
the air-supply is en
sured by use o f a needle valve screw on the 
gun itself. The complete equipment 
includes the DOT-WELD Pistol, the quench- 
arc machine encased in a trolley-cabinet, 
pneumatic peening hammer, earth clomp, 
goggles, files, etc.

U.K. Patent Numbers 612412 and 616338 
Also patented in the U.S.A., Canada and 

other countries.
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I .A . 5405

S P R A Y L O Q IC S -  th e  F ac ts  of S prat/ Painting /

What is wrong with this picture?
There are no prizes for guessing. But the 
answers are worth a lot to everyone 
concerned with spray finishing. You’ll 
find them and many others leading to im
proved quality o f finishing and greatly 
increased production— in this exclusive 
DeVilbiss • Aerograph publication. Write 
for your copy to Dept. 42S.

S e n d  f o r

“ SPRAY GUN 
MOTION STUDY”

( N o .  3  o f  a  s e r i e s )

TWO OTHER PRACTICAL GUIDES
which have already proved a boon to users 

of Spray Finishing
1. “ A.B.C. of Spray Painting Equipment ”

Answers 144 questions on use, care and adjustment o f spray 
finishing equipment.

2. “ Spray Gun Selection Guide ”
Guide to the right gun for every spray finishing need.

Have you sent for your copies yet ? 
STILL AVAILABLE FREE ON REQUEST

D e V i l b i s s
A E R O G R A P H

The Aerograph Co. Ltd., Lower Sydenham, 
London,S.E.26 Phone:Sydenham6060(8lines)

B ra nch es  a n d  S h o w ro o m s  :  L O N D O N  
B IR M I N G H A M  • B R IS T O L  • G L A S G O W  • M A N C H E S T E R
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C O L T

I S  YOUR 
NAME IN  

THIS L IST  OF

USERS
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The APPLEBY-FRODINGHAM STEEL COMPANY
B ranch o f  the  U n ited  S tee l C om panies L im ited

Aquascutum Ltd.
Baird &  Tat lock (London) Ltd. 
Bonallack &  Sons Ltd.
Cantiott Rubber Manufacturers 

Ltd.
British Oxygen Co. Ltd.
Powell Duffryn Carbon Products 

Ltd.
Ever Ready Co. (Great Britain) 

Ltd.
J .  T. Hart &  Sons Ltd.
W. &  R . Jacob &  Co. Ltd. 
Bowaters Fibre Containers Ltd.
Cow and Gate Ltd.
Esher Laundry Ltd.
Friary, Holroyd &  Healy’s 

Breweries.
Leyland Motors Ltd.
Pcrwcrs-Santas Accounting 

Machines Ltd.
Sorbo Ltd.
Laurence Scott &  Electromotors 

Ltd.
Chivers &  Sons L td.
Alpha Cement Ltd.
British Vegetable Parchment Mills 

Ltd.
British Oil &  Cake Mills Ltd. 
Briggs Motor Bodies Ltd.
C ity Glass Bottle Co. Ltd.
Epping Sanitary Steam Laundry 

Co. Ltd.
Elton Laundry Ltd.
Ford Motor Co. Ltd.
Hatnbrook &  Johns Ltd.

A FRESH L IST  
APPEARS IN  
EACH ISSU E

... one o f  over 5,000

m ajor ind ustria l organisations with

natura l ventilation planned by  COLT
Prior to the installation of Colt Ventila
tion equipment in the main sinter plant 
at the Appleby-Frodingham Steel Co. 
L td ., steam and sinter dust made it 
impossible to see across the bay. 
Continuous S.R. Type ventilators were 
erected which effectively provided for 
the immediate removal of the steam 
and dust.
This is only one of some thirty contracts 
carried out for this Company during the

COLT

past three years and this fact bears testi
mony of the efficiency of the Colt equip
ment installed.
O ur wide experience in the ventilation 
of all types of buildings throughout 
industry is at your disposal. Why not 
take advantage of it ?

FREE MANUAL w i t h  f u l l  s p e c i f ic a 
t i o n s  o f  t h e  w i d e  r a n g e  o f  C o l t  
v e n t i l a t o r s  i s  a v a i l a b l e  o n  r e c ju e s t.  
W r i t e  f o r  M a n u a l  G  2 7 / 3 0 2 .

THE SPECIALISTS IN PLANNED NATURAL

VENTILATION
COLT VENTILATION LTD ■ SURBITON • SURREY • TELEPHONE : ELMbridge 6511-5
A lso  a  B irm ingham , Bradford, Bridgend (C la m .), B ris to l, D u blin . Edinburgh, L h trp c o l,  London, Manchester.

Newcastle-on-Tyne, Sheffield and Warwick. G .27

Baker Perkins Ltd.
Bectivc Shoemakers.
British Piston Ring Co. Ltd. 
British Thomson-Houston Co. Ltd. 
Fillerys Toffees Ltd.
Carbodies Ltd.
Fisher &  Ludlow Ltd.
Follsain- Wycliffe Foundries Ltd. 
Hard Metal Tools Ltd.
A . E. Hawley &  Co. Ltd.
Humber Ltd.
James Pascall Ltd.
Lester &  Harris Ltd.
G. H. Hughes Ltd. 
Metropolitan-Cammell Carriage &  

Wagon Co. Ltd.
Colville Constructional Co. Ltd. 
Samuel Jones &  Co. Ltd. 
Maconochie Bros. Ltd.
Cooper McDougall &  Robertson 

Ltd.
Ferranti Ltd.
National Coal Board.
United Dairies Ltd.
Atlas Sprinkler Co. Ltd.
Cardiff New Era Laundry Ltd. 
Crompton Parkinson Ltd.
The Mond Nickel Co. Ltd.
Adrema Limited.
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This special corrugated section 
of the “ Ta lb ard ” Moulding Box 
affords strength, lightness and 
rigidity with
MAXIMUM SAND RETENTION

Talbard sMouiding Boxes are precision manu

factured from  rolled steel o f special analysis 

and are available in a fu ll range o f sizes from  

8in. by 6in. to  48in. by 30in.

These boxes are standardised fo r interchange

ability o f moulding-box equipment but special 

boxes can be made fo r individual requirements.

LBARD Moulding Boxes
© Cast malleable lugs and fittings

•  Accurately ground box faces

® Precision ground pins adjustable for
length

•  Full range o f loose pin and m u lti part 
boxes

•  Accurate pin centres and guaranteed 
interchangeability

•  Renewable steel bushes, round o r
elongated

•  S traight lifting  handles optional
•  Special brassfounders boxes 

© Range o f bars, clamps, etc., as required
•  Specially finished and packed fo r e xp o rt

E . T A L L I S  & S O N S  L I M I T E D
T A LB A R D  W O R KS, C H A R LES  H E N R Y  STREET, BIRM INGHAM  12

(Phone : MIDIand 4387 and V ic to r ia  2072)

London O ffice : 47, W HITEHALL, S.W .I Phone: W HITEHALL 7740
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R O U N D  O A K  S T E E L  W O R K S
B R I E  R L E  Y  H I L L ,  S T A F F S .

^TELEPHONE: BRIERLEY HILL 7231 . •'

L T D

v * A t r C s IR O N

GENUINECOLD BLAST PIG IRON 
ENSURES STRENGTH AND EN
DURANCE. RENOWNED FOR 
TOUGHNESS, RESISTANCE TO 
WEAR AND CHILLING PROPERTIES
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Foundry Mechanisations (baillot) ltd
19 V ICTO RIA  STREET, LO N DO N , S .W .I 

Phone: ABBey 6644 — Grams: Foumec, Phone, London

We are M anufacturers o f :

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 ® Sand Dryers, etc.

Please write 
for details 
o f  o u r  

products

Tor a 
visit from 

one of our 
representatives



Dust Removal Plant will 
solve this problem for you 
efficientlyand economically.
Fully illustrated descriptive 
literature a v a i l a b l e  on  
request.

D A V I D S O N  & C O.  L I M I T E D ,
Sirocco Engineering W orks,

BELFAST. and  at London, Manchester, Leeds, Glasgow, Birmingham. Newcastle, Cardiff.

FOUNDRY TRADE JOURNAL SEPTEMBER 17. 1953

D.GM.METALS(SALES)LTD
LONGLEE W O RKS, BAILLIESTON, G LASG O W . 7  

PHONE BAILLIESTON 1061.

COMPRESSORS & EXHAUSTERS
FOR AIR OR GASES

These V e rtica l dou b le -a ctin g  crosshead typ e  compressors are 
b u i l t  as single and tw o-stage m achines fo r pressures up  to  40 and 
120 lbs. p er sq. in .  T h e y  are b u i l t  in  a range o f sizes fo r 
capacities u p  to  10,000 and 5,000 cu. f t .  p e r m in u te  re pective iy .

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

R E A V E L L  & C O .,  L T D ,
R A N E L A G H  W O R K S , I P S W IC H
Te le g ra m s: "  Rea v e il Ip sw ich .”  ’P ho n e: 2124 Ipsw ich

Are the BEST for EVERY job 
Pressure Casting Gravity Casting Sand Casting 

And to ALL  Specifications 
/  A.I.D. Approved
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YOU CAN DEPEND ON IT
QUEST STANDARD BENTONITE
THIS IS

THE

BENTONITE

W H IC H

\

HAS A REPUTATION FOR CONSISTENCY 
IS USED BY MOST OF THE LEADING

IRON AN D  STEEL FOUNDRIES

is MADE IN EN G LA N D  W ITH  

BRITISH C A P ITA L 
is in  R E G U L A R  S U P P L YDetails from the 

A C T U A L  Manufacturers :

COLIN STEWART L td
W IN SFO R D , CH ESH IRE

TELEPHONE: W INSFORD 2291-2-3

IMPORTANT /
TO USERS OF LARGE QUANTITES OF 

PERFORATED CHAPLETS
Send your enquiries NOW for

SPECIAL PRICES
WE C A N  QUOT E  Y O U  RIGHT

ON ADMIRALTY LIST 
•

ALSO

SUPPLIERS TO VARIOUS 

DEPARTMENTS OF 

H .M . GO VERNM EN T

PRECISION PRESSWORK CO. LTD.
C LIM A X  W ORKS, C O L E S H IL L  STREET, 

BIRMINGHAM 4
P h o n e : A S T O N  C R O SS 1402 G ra m s : '*  P re c lc o , P ho n e, B irm in g h a m "

PATEN TEES
•

ESTABLISH ED  
1 8 7  4
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GUMM

The washing facilities in the 

amenities centre at the w orks 

o f the Park Gate Iron  & Steel 

Co. Ltd., are con tro lled  by 

G limm ers "S e cu rity ”  th e rm o 

static m ixing  valves.

GUMMERS LIM ITED  RO TH ERH A M
TELEPHONES: ROTHERHAM 4865-6-7 TELEGRAMS: GUMMER ROTHERHAM

TO GUARANTEED STANDARD SPECIFICATIONS 
GUNMETAL - BRASS 
PHOSPHOR BRONZE

E. A U ST IN  & SON S LTD., H A C K N E Y  W IC K , L O N D O N , E.9. Tel. AMHerst 2211
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■

SC RA P 
CROSS J O I N T S  
F E T T L I N G  
I D L E  B O X E S

_____

Bushes

w hen ordering new  

boxes or w hen rebushing.

BRITISH AERO COMPONENTS, LTD. 
H O L B R O O K S  L A N E , C O V E N T R Y

- : v."



MU UN tUX FOUNDRY EQUIPMENT LTD.
Marlborough W orks, Marlborough Road, London, N .I9

Phone : ARChway 4127

Scottish Representative: L . A . W I T H A M  & C O ., 51 Vine Street, Glasgow, W .I.

SEPTEMBER 17, 195348 FOUNDRY TRADE JOURNAL

3—Operators protected from sand blowing 
over them when box is nearly empty.

In brief, the O perator has complete con
trol o f the sand, in a way no t possible 
with most Core Blowers. There are other 
advantages in ease o f operation, little 
maintenance, and low cost.

Send fo r  fu ll particulars to :—

With the “ Molineux ”  Core Blower, the amount of sand in 
the Cartridge is always visible to the Operator. This 
effects three notable improvements:—

1—Time saved because the Operator doesn’t 
have to guess when to refill—he can see.

2—Longer Life for Core Boxes, because 
blowing an insufficient quantity o f sand 
is avoided.
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W rite today for Free Booklet r—
.** E F F I C I E N T  M E L T I N G  I N  T H E  J O B B I N G  F O U N D R Y ”' ............ : .... . : . ...... ' ..........
SKLENAR FURNACES IT D„ c° LvtMNUiER CARD!! T E L E P H O h

1 . 45645/6 IE
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re c u p e ra to r  used in C U F O D E t h o t .b las t cupola in s ta lla tions is 
th e  re su it of ex tensive experience  and is designed to  give troub le- 

fre e  o p e ra tio n  w ith  m in im um  m ain ten an ce  costs over a long p e r io d . : 
T he cleaning of th e  re c u p e ra to r  I llu s tra ted  (in a  IS tons p e r  h o u r in- 
s ta lia tio n j and of th e  offtakes, gas m ains, e tc ., tak es  10. m an-hours p e r 
w eek o r  ab o u t one p e r  cen t, o f th e  savings resu lting  from  th e  conversion.

CUPOD
C U P O D E L  LIMITED, 86 S O U T H  RD., BIRMINGHAM 31
and at ABFORD HOUSE, W ILTO N  ROAD, LO N D O N , S .W .I

{Photograph )  By courtesy o f  D a rtm outh  A uto  C ostings L im ite d

C U P O L A
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A N D E R S O N
DERRICK CRANES

Outstanding Features :

•  UNIT GEARING

•  SUPERIOR VISIBILITY

•  HIGH SPEED OPERATION

•  RELIABILITY

•  ECONOMY

THE ANDERSON-GRICE CO. LTD;
Taymouth Engineering W orks - Carnoustie - Scotland
T e l:  221 4  C a rn o u s tie  G ra m s :  D ia m o n d  C a rn o u s tie

1 0 -to n  E le c tr ic  D e r r i c k — 1 00 ft. j ib .

r C p  —  U p  p
■ôv YOUR fowidtoy! ¿y uMnj Co

and th e  cost?

£75 

£81 

£87 

£98
For 3-phase A.C.Supply 
10ft. hook to  hook l i f t

otAeh detaili cm 
application

TYPE CL49 ELECTRIC HOISTBLOCK.

is  an  i d e a l  m a c h i n e  f o r  

p o w e r l i f t i n g  a n d  f o r  

s a v i n g  m a n - h o u r s  e v e r y  day. 

Good counsel on CL49 fro m

T H E V A U G H A N  C R A N E  C O M P A N Y  L T D .  
M A N C H E S T E R  12 E N G L A N D
T e l e p h o n e  E A S T  1 4 7 3
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R E F R A C T O R Y  M O ULD IN G S & CA STIN G S LTD*
10 MARKET PLACE, KEGWORTH, NR. DERBY. TEL. : KEGWORTH 429

ALSO MANUFACTURERS OF

SHELF TYPE, D R A W E R  

TYPE, A N D  BOGIE TYPE 

O V E N S . W I T H  O R  

W IT H O U T  FORCED AIR 

C IR C U L A T IO N . GAS 

OR COKE FIRED.

T H f  N AM E • CON Vf YIHÇ-QVCKS F J  BALLARD & CO .LTD .
p h o n e  t i p t o n  1 2 8 1 / 3  T I 1 / I D / & L E  •  T 1 P T O M  •  S T T A F f S  •

T A I L O R - M A D E
For special shapes of composite or clad refractories, 
in fireclay, molochite, sillimanite, silicon carbide, 
alumina or zircon-zirconia, for purposes such as steel research, etc., we offer a specialised 

28 day service of extreme accuracy. Write 
for leaflet No. 652.

J.T.L.
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P H O T O G R A P H  B Y  THE  C O U R T E S Y  OP T H E  B R I T I S H  A L U M I N I U M  C O  L T D.

A L U M I N I U M  HgBiaaiTbSTi. IBw I
H O L D IN G  F U R N A C E S  B B M I B  ' P i l
BY g S i W m  I

s t e in a n d â t k in s o n  f f i r m m\
PA RN ELL HOUSE, 25. WILTON ROAD. WESTMINSTER,S.W.I

Nevilles
<?/W ALSALL

We in v i t e  E n q u ir ie s  -for C a s t in g s  o f  a ll k in d s

Shaking and Polishing Barrels 
for all purposes

Illustrated : Motorised Rumbling o r Polishing Barrel. 
A ll size bodies to  36in. by 24in. Hexagon, octagon, 
round, o r  square. Can be flitte d  fo r  dust extraction . 

—• —
S a n d  M i l l s  o f  a l l  t y p e s  :  2 f t .  6 ln .  t o  6 f t .  O in .

T. C.  N E V I L L E  & S O N S  LTP
E N G I N E E R S  A N D  G E N E R A L  I R O N  F O U N D E R  S.

H A T H E R T O N  S T R E E T  F O U N D R Y ,  W A L S A L L .
T E L E P H O N E :  WALSAL L 2 3 2 7
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All the skill and experience in the world cannot guarantee a 
perfect weld. The only way to be sure that the job Is sound 
is to “ look into it” with an X-ray eye. But even radiographic 
inspection is o f little avail unless the sensitised material 
used is capable of recording every significant detail. This 
amounts to saying that here, as with other applications of 
radiography in the field o f engineering, ILFORD Industrial 
X-ray films are indispensable.

..this needs looking into. . .
ILFO RD IN DU STRIA L X-RAY FILM  
T Y P E  A A general-purpose film 
w hose very high speed, exceptional 
la titude  and good con tras t when 
used with calcium  tungsta te  screens 
m ake it particu larly  suitable fo r the 
exam ination  o f  ferrous welds and 
heavy castings w hether w ith X -rays 
o r gam m a rays.

ILFO RD  IN DU STRIA L X-RAY FILM  
T Y P E  C A special high-contrast, 
d ircct-exposurc film o f  m edium  
speed and extrem ely fine grain , in
tended for the rad iography o f  m ag
nesium  and  a lum inium  castings 
w here very fine deta il m ust be re
corded, and  for the exam ination  o f  
all m aterials having a low X -ray 
absorp tion  coefficient.

ILFO RD  IN D U STR IA L X-RAY FILM  
T Y P E  B A  fast film designed for 
d irect exposure to X -rays o r fo r use 
w ith  lead screens. Recom m ended 
for the radiography o f  a w ide range 
o f  castings and  welds in light alloy 
o r steel where the aim  is the detec
tion  o f  fine detail w ith econom ical 
exposure times.

ILFO RD  IN DU STRIA L X-RAY FILM  
T Y P E  G A new IL F O R D  product 
and  the fastest film yet m ade for 
use w ith  o r  w ithou t lead screens. 
T hree tim es as fast as the Type B 
film, yet w ith very little increase in 
graininess, it is ideal fo r the exam i
nation  o f  heavy castings and assem 
blies in steel o r bronze cither w ith 
X -rays o r  gam m a rays.

INDUSTRIAL XRAY FILMS
ILFORD LIM ITED  • ILFORD ■ LONDON

Actual Manufacturers
J O H N  KING & CO  (LEEDS) LTD-

Climax Malleable W orks, Leeds, 11
‘ P h o n e *  L e e d s  7 54 14  (3  L in e s )  G r a m s  M a l le a b le  L e e d s  I I

F E T T L E  Y O U R  C A S T IN G S  
W I T H  T . T .  G R I N D E R S CLIMAX T ested

CHAINSc
FOR YOUR

M EC H A N ISED  PLANT

INTERCHANGEABLE 
W IT H  THOSE OF 

OTHER MAKES 
W H IC H  YO U  MAY BE 

USING

T.T . 14120. 2 0 in .

Doub le  ended, d ry  

G rin d e r.

O V E R H E A D  
C O N V E Y O R  
C H A IN S  and  

T R O L L E Y S

ELEYATOR BUCKETS - SPROCKET WHEELS

S pe cia lly  designed 

and s tu r d i ly  b u i l t  

fo r  c o n tin u o u s  

o p e ra tio n  in 

fo u n d r ie s , forges, 

s te e lw o rk s , 

sh ip ya rd s , ra ilw a y  

and heavy 

e n g in e e r in g  

w o rk s h o p s .

T .T .  H e avy  d u ty , 

m o to r  d r iv e n , d o u b le  

e nd ed , c a b in e t 

ty p e , to o l and 

F e tt l in g  G rin d e rs .

M e d iu m  speed and 

h ig h  speed w e t  o r  

d r y  g r in d in g  m o d e ls , ta k in g  

I2 in . d ia . to  3 0 in . d ia . g r in d in g  w h ee ls .

C o n t a c t  y o u r  u s u a l m a c h in e  t o o l  
m e r c h a n t  o r : —

E W A R T  T Y P E  
G R A Y  P IN  

STEEL B U S H E D

CHAINS Etc-
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ST.GEORGE’S ENGINEERS LTD., ORDSALL LANE. MANCHESTER.5

A LLC O C K  & C2 (M E T A L S ) LTJ?
H O C K L E Y  H ILL  • B IR M IN G H A M  • 18
Phones: NOR. 2981-2, NOR: 0619. Grams: “ PLODDING "  .BIRMINGHAM

a ir  o r  W HEEL BLAST

W H E EL
BLASTING

O N E  C L IE N T  IS S A V IN G  
£1500 PER Y E A R .

C A N  W E  D O  T H E  S A M E  
F O R  Y O U  T

Telephone:
TRAFFORD PARK 1207

(4 lines)
Telegrams :

• GEORGIC ’ MANCHESTER 

BUY BRITISH MACHINES
Over SO years experience embodied  

in  a ll  o u r p la n ts

MA NU FA CT U R ER S

f  IN ALL N 
NON-FERROUS METALS



HOT METAL I
' O I L  O R ' : G A S

I I J  r  I  I l .J ,  F U L L Y ^ . M E C H  ANI  SED
2- 1  ^  1 R E C E I V E R

■■/ '  |  • I  TO R  - C A f  A C I T  V

_  j L  f F or d  Mo to r  C o m p a n y  LtdM ONOM ETER M A N U FA C T U R IN G  C O . l t d .
SAVOY H O U S |, • 1(5/116 STRAND • LO N D O N  * W .C2

Telephone: TEMPLE. BAR 902S - Z f '  . ‘

Several years o f research and development w ork 
In our Laboratories combined w ith  operational 
experience allows us to  offer a FOUNDRY SAND 
DRYER based on Aerodynamic and Thermogravlc 
principles and possessing the fo llow ing outstand
ing advantages.
1. C om plete absence o f large 4. High Therm al efficiency, 
ro ta tin g  parts. 5. [_ow maintenance costs.
2. Small f lo o r areaoccupled. 6. C ontinuous opera tion .
3. Easily handled by un- 7. Adaptable fo r use w ith  
skilled labour. most heating media.

W e shall be happy to  advise you on the  specific requ ire 
ments of your particu la r application.

L E N N O X  F O U N D R Y  C O .  LTD . ^  ^
T a n t lro n  F o u n d ry ,

G le n v ille  G ro v e , L o n d o n , S.E.8  ,

FOUNDRY TRADE JOURNAL SEPTEMBER 17, 1953

R Y  S A N D  D R Y I N G
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ACCURATELY DRILLED AND REAMERED 
A LL  B O X E S  I N T E R C H A N G E A B L E  
SIZES & SHAPES TO REQUIREMENTS

M O U L D I N G  BOXES
SPEC IA LLY ; DESIG NED CH A N N EL SEC TIO N

A L L O W  US T O  

A D D  B E A U T Y  T O  U T IL IT Y  B Y

VITREOUS ENAMELLING
Y O U R  C A S T IN G S

T H E  R U S T L E S S  IRO N  Co., Ltd.,
T r ic o  W o r k s  . . .  K e ig h le y

F O U N D R Y  A N D  F A C T O R Y

PA IN TIN G  and  
LIM EW ASHIN G

SE R VIC E

Immediate Capacity—Countrywide Service

G r o v e
P A IN T IN G  A N D  D E C O R A T IN G  C O . L T D .
R u b y  T r i» n g le , A N r )  R egd. O ffic e : SackvN Ie S t.,
L o n d o n , S .E .15 , -  S a lfo rd  3 , L a n c i.
N e w  C ro ss  2185' L E E D S  B L A  6 098/9

VORTEX”
LADLE DRYER AND

BILSTON STOVE « STEEL TRUCK"
BILSTON PHONE: BILSTON 41921 . STAFFS.

PREHEATER

800°C. PREHEAT 

Q uickly and Economically 

obtained

N O  S M O K E

BY C O U R T E S Y  O F  MESSRS. S T E R L IN G  M E T A LS  L T D ., C O V E N T R Y .

SOLE SUPPLIERS:

M O D E R N  F U R N A C E S  & S T O V E S  L T D .
B O O T H  STREET - H A N D SW O RTH  - BIRMINGHAM 21

T E L E P H O N E : S M E T H W IC K  1691-2.

PRAISED BY EVERY USER



GREAT WESTERN WORKS - SMALL HEATH - BIRMINGHAM II
London O ffice 2.QUEEN ANNE’S GAJE, WESTMINSTER , LONDON S.W.1

CUPOLAS . FANS 
CHARGING MACHINES 
MOULDING MACHINES 
ROOTS . BLOWERS 
SANDS MILLS . ETC.

P u b lis h e d  b y  th e  P ro p r ie to r s ,  I n d u s t r i a l  N e w s p a p e r s ,  L im i t e d ,  49. 'W e llin g to n  S tre e t,  S tra n d , L on d o n , W .C .2. a n d  P r in te d - in  
G r e a t  B r i t a in  b y  H a r r i s o n  & S o n s ,  L im i t e d ,  P r in te r s  to  th e  la te  K in g  G eo rg e  V I ,  L o n d o n , I l a y e s  ( H id d s ) > J in d

H igh  W ycombe.
1

a / /  f/u ' Ch fjfic/t'i/ / f '/ j
f a t /u ?  G . F .  L I G H T  D U M P E R
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The hopper can 

be tipp ed  even 

w hen i t  is 

tu rne d  a t an  

angle  o f  35° to 

the  chassis.

Black Sand fo r  th e  m ill,  castings f ro m  th e  m o u ld in g  shop , sand and su p p lie s  fo r  th e  
c o re  sh op — th e  G .F. L ig h t D u m p e r c a rrie s  th e m  a ll. I t  c a rrie s  u p  to  10 cw ts ., reaches 
th e  m o s t inaccessib le  places, and tip s  its  load w h e re  i t  is re q u ire d .
Designed  f o r  h ard  w o r k  i t  can be used safe ly by u n s k ille d  la b o u r. M a in te na n ce  is 
n e g lig ib le . R u n n in g  C osts  a re  e x tre m e ly  lo w . D e m o n s tra t io n s  a rra n g e d  w i th o u t  
o b lig a t io n  b y o u r  loca l agents.
M a n u fa c tu re d  by George Fowcll L td . (S m ethw ick and  W a ls a ll)  and d is tr ib u te d  b y :

G EO R G E F O W E L L  (SA LES) LTD .
Local A g e n ts : 23 N E W T O N  STR EET, B IR M IN G H A M  4
W i t lo r  L td . ,  c o v e r  Lancs., K w ik fo r m  L td . ,  c o v e r  C a le d o n ia n  T ra c to r s  &
W a le s , N .E . C o u n tie s  and  L o n d o n  and th e  H o m e  E q u ip m e n t C o ..  L td .,
th e  M id la n d s . C o u n tie s , and Y o r k s h ire .  c o v e r in g  S co tla n d .



•'BP**

5«j®âSÛÎ̂ «̂i0sei$i2!a

HEAVY, MEDIUM AND LIGHT SAND CASTINGS
IN  A L U M IN IU M  B R O N Z E S  -  M A N G A N E S E  

B R O N Z E S  - M C K E L  B R O N Z E S  - P H O SP H O R  
B R O N Z E S  - G  JN M ETALS - A L U M IN IU M . ETC. 

PATTERN MAKING AND MACHINING 
CHILL CAST foLID AND CORED BARS

N E W C A S T  LE • UN D E R  • L Y M E

B a À S S A N ID 11 t ¥  fj' % 
.ALUMINIUM HWfiD£R$l L , I

S T A F F O R D S H I R E

_ I IRON FOUNDRY. PHOTOGRAPH BY 
BRADLEY & CRAVEN LTD., WAKEFIELD.

OIL FÏEED E FF IC IEN T  SÄND DRYERS
”  o ï T i i i f  No,  5 5 3 3 0 8
ii i  : m  e T T i O T i i

G r a m s  : C o n v e y o r
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WITH WHICH IS INCORPORATED T H E  IR O N  A N D  S T E E L  T R A D E S  J O U R N A L  
Y O L . 95 Sing le  C o p /  9 d . By
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:

S U B

COAL DUST,CHARCOAL 
PLUMBAGO,BiJCKLEAD 
TORE GUMS,“COREITE” 
LIQUID CORE BINDER

ESTABLISHED 1851
ISAAC & ISRAEL WALKER LT.° ■ail
EFFINGHAM M IL L S
Telephone ROTHERHAM 4033

RO TH ERH AM
Telegrams W ALKERS, ROTHERHAM

T H E  ER ITH  R A N G E O F SA N D S BY FAR THE MOST POPULAR IN THE TRADE

C o m b in e  a v a r ie ty  o f  se le c te d  L O A M S  and  S IL IC A  S A N D S  o f  g u a ra n te e d  

q u a lity ,  s u ita b le  f o r  e v e ry  a p p ro p r ia te  fo u n d r y  re q u ire m e n t.  In  a ll 

fu n d a m e n ta l re sp e c ts  th e y  a re  th e  o u ts ta n d in g  sands f o r  p r ts e n t-d a y  

p ra c tic e  and  a re  t r ie d  and p ro v e d  b y  p e r fo rm a n c e  and  re s u lts .

W rite  fo r  i l lu s tra te d  B rochure a n d  Free Samples to : E S T A B L IS H E D  1805

J. PARISH & CO., ERITH, KENT Telephone N o . : E R ITH  2056

:e r n n
R O L L E D  S T E E L  M O U L D I N G B O X E S


