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S.G. Iron has all this
and Ductility too

SPH E R O ID A L  G R A P H IT E  IRO N  
(E T C H E D ) X 100

Minimum properties which may 
be expected from three grades of 
S.G. iron in commercial produc
tion are as follows :—

Although cast iron is such a useful m aterial, its lack o f  strength and its 

brittleness have hitherto been serious limitations. But now the field o f  use

fulness has been greatly extended by the introduction o f  a new type o f  cast 

iron in which the flake graphite, the weakening constituent, is replaced by 

spheroidal graphite. In the tensile test, the Spheroidal G raphite Irons have 

a definite yield point preceded in the stress-strain diagram  by the same kind 

o f  straight line relationship as is found in steels.

Maximum Stress t.s.i. Yield Point t.s.i. Elongation per cent.

Pearlitic 37 min. 27 min. 1 min.
Pearlitic/Ferritic 32 min. 24 min. 5 min.
Ferritic 27 min. 20 min. 10 min.

The process is the subject o f patents and patent applications and The Mond Nickel 
Company Limited has granted a number o f manufacturing licences. For the names of 
suppliers of S.G. iron castings, write to :—

TH E MOND N IC K E L  COMPANY LIM ITED  ¿62k
C U R Z O N  S T R E E T L O N D O N W . l FL A K E G R A P H IT E  IR O N  

(U N E T C H E D ) X 100

COmB VOUR SAND UIITH A R Q ÿ g R

Built in  England by
PN EU LEC LTD , SMETHWICK, Nr, BIRMINGHAM

THE ERITH RANGE OF SANDS
C o m b in e  a v a r ie ty  o f  s e le c te d  LO A M S an d  SILICA S A N D S  o f  g u a ra n te e d  
q u a li ty ,  su ita b le  fo r  e v e ry  a p p ro p r ia te  fo u n d ry  r e q u i r e m e n t .  In a ll 
fu n d a m e n ta l  r e s p e c ts  th e y  a re  t h e  o u ts ta n d in g  san d s fo r  p re*en t-< U y 
p ra c t ic e ,  a n d  a re  t r i e d  a n d  p ro v e d  b y  p e r fo rm a n c e  an d  r e s u l ts .

Wrfce far Illustrated Brochure and Free Samples ta I ESTABLISHED 1105
i .  PARISH &  CO., ERITH, KENT T . I . p t « «  N « . : ERITH 205«
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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 l e p h o n e :  H a l i f a x  4197 T e l e g r a m s :  S p e r m o l i n ,  H a l i f a x

tke hpermolfii]
OF FOUNDRY SPECIALITIES

CORE OILS & BINDERS FOR EVERY TYPE OF CASTING
T h e  c o re s  s h o w n  a b o v e  a re  u se d  in  th e  c a s tin g  o f  
12  to n  p la n in g  m a c h in e  b ed s . A  g o o d  g reen  b o n d  
a n d  d r y  s tre n g th  a re  re q u ire d  f o r  th is  ty p e  o f  c o re  a n d  
i t  is e sse n tia l th a t  n o  d i s to r t io n  tak e s  p lace . T h is  
m o d e rn  f o u n d r y  e m p lo y s  s im ila r  c o re s  fo r  a ll ty p es  
o f  c as tin g s , f ro m  5 to  2 0  to n s  a n d  th e se  a re  m ad e  e n tire ly  
w ith  S P E R M O L IN  C o re  O ils  a n d  B in d e rs . T h e  c o res  
b re a k  d o w n  eas ily  w h e n  c a s tin g s  re a c h  th e  fe ttlin g  
sh o p , th e re b y  sav in g  tim e  a n d  la b o u r  c o s ts .

SAND MIXING MACHINES
T h e  S P E R M O L IN  M a jo r  th o ro u g h ly  m ix es  b a tc h e s  o f  
sa n d  a n d  o il in  4  m in u te s . S u p p lie d  w ith  d ire c t  d r iv e  by  
5 H .P . m o to r  o r  b e lt  d r iv e  a n d  p ro v id e s  a u to m a tic  
d isc h arg e . M a c h in e  s to p s  w h e n  sa fe ty  g rid  
is o p e n .

ROTARY CORE MACHINES
T h is  S P E R M O L IN  R o ta ry  C o re  M a k e r is 
sim p le , e ffic ien t a n d  e c o n o m ic a l  in  o p e ra t io n  
a n d  offers a w id e r  sc o p e  th a n  a n y  s im ila r  
m ac h in e .

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

H a lifa x
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You see these Graiseleys everywhere now, carrying loads up to 20 cw t., backing into awkward places, 
taking sharp turns and confined spaces in their stride, doing their ten miles a day for about 3d. The 
single handle is used for forward and reverse drive, braking and steering, so no skill is necessary. 
There are no fumes or noise. A t night they are simply plugged in and forgotten. The automatic 
cut-out switches off when the batteries are charged. May we arrange a demonstration for you with 
your nearest Graiseley service depot?

C h ea pe r

T elephone  : 22951

I than a n y  o t h e r  form of t r a n s p o r t

A/& tu M z (f/ia x J e & y d  e tc

¿ ¿ ¿ ¿ ¿ y  ¿ c ê e , a ß  o ï t â i k

DIAMOND MOTORS ( WOLYERHAMPTON ) LTD. 
UPPER VILLIERS ST., W O LVERH AM PTO N



AU G U ST 20, 1953 FOUNDRY TRADE JOURNAL 5

and GLYSO is 
their word

G L Y S O  C O R E  B O N D IN G  C O M P O U N D S  combine a  range 

with characteristics so varied as to meet exactly the requirements 

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

foundries large and small for many years.

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

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

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

Dark Compounds provide a lower 
priced range giving excellent re
sults for general work.

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

Careful selection fromtheGlyso  
range o f  binders provides 
exactly the green and baked 
strengths required.

Glyso— Exol Core Powders, a 
range of cereal powders impreg
nated with core _ _ _ _ _  
oil in accurate 
quantities for 
different classes 
o f core work. ¿foY

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

Glyso Resyns. j 
A range of syn- 
thetic resin binders for quicker 
drying of cores by short-period 
stoving, or by dielectric heating. 
Excellent knock-out. Enquire also 
about Glyso Spray Oils, Forda- 
vol, Fordath Parting Powder,

The confidence with which the 
core maker uses a Glyso-bonded 
m ix Is amply justified in the 
finished core.

When Glyso is the bond the 
core makers skill is seen at 
its best.
P H O T O G R A P H  B Y  C O U R T E S Y  O F  M E S S R S . 
C EN T R A L  FO U N D R Y  C O . LTD .

F o rd a th  M o u ld ing  S and  R egen
era to r a n d F o rd a th  P a in t Pow ders,

Full details obtainable from 
THE FORDATH ENGINEERING CO. LTD.

1 Hamblet Works, West Bromwich, Staffs.
p h o n e : W est Bromwich 0549, 0540, 1692. g r a m s : M ctallical, W est Bromwich

FORDATH’S WORD IS THEIR BOND
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FOUNDRY FACINGS FOUNDRY FURNISHINGS

SHALAGO
BONDED

BLACKING
MI X ONLY WITH CLEAR WATER 

FOR
DRY SAND MOULDS 
AN D COREWASH

W *  C U M M IN ©  & ©9  1«
GLASGOW FALKIRK CHESTERFIELD

DEEPFIELDS near BILSTON 

& MIDDLESBROUGH
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A NEW 20" SWING FRAME GRINDER

G R I N D I N G
W O O D
W I T H
E X H A U S T

ON
T his G rinder has been designed and bu ilt as a result o f experim ents 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. (This m aterial produces a large volume o f smoke w hich can be photographed). I t  m ight 
be thought tha t the second photograph is a fake, bu t this is not so. In actual fact, owing to  the direction o f the 
w ind, the smoke discharged outside the shop was blown in th rough  the rOof ventila to r in  such volume th a t a 
num ber o f people in the shop thought th a t a fire had been started.
T he ESC  Swing G rinder is bu ilt around an entirely new theory of dust extraction. T here is a main duct im m e
diately in  front o f the wheel and a secondary side duct which draws the fine dust away from the top of the wheel a t 
right angles to  the line o f rotation.
E X H A U STIV E T E S T S  W H IC H  HAVE BEEN 
F IL 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  CA M PA IG N  A G A IN ST  
PN EU M O C O N IO SIS.
In  your own and your operators’ interests write to  us 
for full details.

LUKE & SPENCER LTD.
Viaduct W orks, Broadheath, A ltrincham , Cheshire
Phone: Altrincham 3281 Grams “ Emery, Altrincham**

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
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All Silicon bearing alloys are supplied F R E E  FRO M  
D U ST because fines give uncertain recovery, high 
oxidation loss and dirty ladles.

G RA D IN G S :
75/80% Ferrosilicon i  x i : |  x l :  100, 120 & 200 Meshes.
6% Zirconium Ferrosilicon i  X j  : i  X 
SM Z Alloy i  X 32 Mesh.
Foundry Grade Ferrochromc (65% Cr. - 6/8% Si) 20 Mesh.

GR E A T L Y  
OF CAST  
I R O N S

I M P R O V E  THE STRUCTURES
75/80% FERROSILICON

T o reduce  ch ill  and improve machinability.
6% ZIRCONIUM  FERROSILICON

To im p r o v e  m a c h in a b ility  and increase strength.
S M Z  ALLOY

To im p r o v e  s tre n g th  and balance section thickness variations, 
FOUNDRY GRADE FERROCHROM E

T o  increase  c h ill ,  refine structure and improve strength.

BRIQUETTED ALLOYS

G R A D E D  AL LOYS  F O R

LADLE ADDITION

P R O V I D E  C U P O L A

•  Uniform  in  size

E C O N O M Y

v •  R egular an d  consisten t reco v ery  
ob ta ined

•  No m e ch a n ica l loss of alloy

•  W eighing  is  avoided

•  G rea ter conven ience in  u se

•  •  •  Allow the  u se  of a h ig h e r proportion 
of sc rap  in  the charge

SILICON

MANGANESE

Type

Weight of 
Briquette Ohs.) ...

Weight of Con
tained Alloy (lbs.)

Manganese Silicon
(Standard)

Silicon
(Special)

5 2b 1¿3¿

Zirconium 
(-f- Silicon)

'2  i f

Chrome

BRITISH ELECTRO METALLURGICAL COMPANY LTD.
WINCOBANK • SHEFFIELD • ENGLAND

T « !e p h o n e : ROTHERHAM 4 2 5 7  ( 2  L i n e s  > T el*gr«m > : " 8 E M C O " SHEFFIELD
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Ablutions and Locker Facilities

The answ er to the 
foundry  

recruiting problem
T h e  re c ru itm e n t o f  y o u n g  fo u n d ry  w o rk e rs  is easie r in  
th o se  fo u n d rie s  w h ich  a re  ab le  to  offer m o d e rn  fac ilities  
fo r w ash in g  a n d  ch an g in g , so t h a t  w o rk ers  w h en  tra v e llin g  
to  a n d  fro m  th e ir  e m p lo y m e n t a re  n o t su b je c t to  in v id io u s  
co m p ariso n s w ith  th o se  in  o th e r  o ccu p a tio n s .
A t th e  sam e tim e , th e  e n fo rcem en t o f  th e  p ro v is io n s o f 
th e  r e c e n t R eg u la tio n s  re g a rd in g  h e a tin g , v e n ti la t io n  an d  
d u s t  co n tro l in  fo u n d rie s  g ives a fu r th e r  in c e n tiv e  to  th e  
b e t t e r  ty p e  o f w orker.
D o c o n su lt B R IG H T S ID E  on th e  la y o u t o f  A b lu tio n  
C en tres  a n d  in  co n n ec tio n  w ith  all p ro b lem s o f  h e a tin g  
an d  d u s t co n tro l. T h e irs  is e ssen tia lly  a  p ra c tic a l 
a p p ro a c h  to  th e  su b je c t as m a n y  y e a rs  o f experience  in  
h e a tin g , h o t w a te r  serv ices, v e n ti la t io n  a n d  d u s t  co n tro l 
a re  coup led  w ith  a n  in t im a te  know ledge o f  fo u n d ry  
p ro b lem s a cq u ired  in  th e  C o m p an y ’s ow n fo u n d ry  in te re s ts .

T H E  BRI GHTS I DE F O U N D R Y  & E N G I N E E R I N G  C O . LTD. SHEFFI ELD
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 O 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 I V E R P O O L  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

B P -fb
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HILLS IN D U S T R I A L  V E N T IL A T O R S
In addition to Ventilating Shutters, H ills  INDUSTRIAL VENTILATORS include STACK ROOF VENTILATORS and W ALL-TYPE A IR  
IN LET  VENTILATORS. For expert advice on insta lling efficient ventilation in a new or existing  build ing, we invite you 
to consult our Technical Advisory Department. Literature gladly sent on request.-

HILLS (WEST BROMWICH) LIMITED, ALBION ROAD, WEST BROMWICH. Tel. : WESt Bromwich 1025 (7 lines)
London: 125 High Holborn, W .C .I. Tel.: HOLborn 8005/6

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 r n e  • G l a s g o w  a n d  B e l f a s t

THE MANAGEMENT

Good ventilation is a sound investm ent on the part o f 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.

W O R K ER
Where fumes, smoke, steam and excessive heat result from manufacturing 

processes—in Foundries, R etort 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.

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

m ust obviously insist on those of 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 Departm ent at all times.



rolled steel sections in standard use.

Full details of every moulding box order are recorded.

Customers can depend on all repeat orders being interchangeable.

S T E R L I N G  F O U N D R Y  S P E C I A L T I E S  L T D .  B E D F O R D
London O ffice: Iddesleigh House, Caxton Street, S .W .I . Telephone: Abbey 3018 Coiant
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USE
FULBOND

AT THE 
START 
FORA 

BETTER

The word FULBOND is a trade m ark, the property o f the Fullers' Earth Union, Limited.

For service and information, w rite to :

T H E  F U L L E R S ’ E A R T H  U N I O N  L T D .
P a tte so n  C o u r t ,  R e d h il l ,  S u r re y  T e l . :  R E D H IL L  3521

‘FINISH’
FULBOND 4a gives high Green Strength at the start and good 
collapsability at the end due to its moderate Dry Strength.

CUM
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NORTON PRODUCTS

AL UNDUM & CRYSTOLON Grinding 
Wheels * Diamond Wheels and Hones 
Cutting off Wheels * Bricks, Sticks, Blocks, 
Segments * Cylinder Hones IN Dl A Oilstones 
Sharpening Stones * Mounted Wheels and 
Points Porous M edia: Plates * Discs

NORTON ABRASIVES

GRINDING
are kept  in s t o c k  
f o r  you . . .

At each of the towns shown on the map 
there is either a Norton or Alfred Herbert Warehouse 
where large stocks of Norton Grinding Wheels are 
kept. This means th a t you are never very
far from a Norton Grinding Wheel—they are always available when
you want them. I t  also means th a t you don’t  have to tie up
money in m aintaining your own grinding wheel stocks—
a very im portant and unparalleled advantage; one th a t is only available
to users of Norton Grinding Wheels. I t  is an advantage which your Norton or
Alfred Herbert Representative will be happy to discuss with you.

Available f r o m :

NORTON GRINDING WHEEL Go Ltd
(Al*o distributors o f B ehr-M anning  Coaled Abrasive Product t )

WELWYN GARDEN CITY, HERTFORDSHIRE
Telephone: W elw yn Garden 70 1-7

or
ALFRED HERBERT LIMITED, COVENTRY

the greatest name in
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HOT
B LA ST
FOR
CU PO LA S

T the Stanton Ironw ork* Com pany Lim ited hot blast 
cupolas have been operating for o ver tw o years,

The photograph shows the recu perator, which is the M h eart ”  
of any hot blast plant, and which is specially designed to  suit 
the arduous conditions.

M ay we send you a copy  o f  our illustrated leaflet ?

CUPODEL LIMITED, 86 SO UTH  RD.} BIRMINGHAM 31
and at A BFO RD  H O U SE, W ILT O N  R O A D , LO N D O N , S .W .I



A U G U ST 20, 1953 FOUNDRY TRADE JOURNAL 15

- ~ t k e  F /R S T * n # # te
After the fullest tests under actual foundry conditions, 
Polygram  can offer w ith confidence its mechanised shell 
m ould m aker to Industry. D irect production costs 
compare favourably w ith those for mechanised sand 
foundries, apart from  all savings consequential upon the 
higher production and better use o f the metal melted, 
the elimination o f  fettling and grinding, the vastly 
reduced need for machining and the very significant 
saving o f foundry floor space. Polygram M ould 
Assembly Techniques, plus the ability to pour metal 
into unsupported m oulds, also effect a marked reduction 
in production costs.
T he Polygram Shell M ould M aker, shown above, is 
now  available to firms w ho merely desire to  be initiated 
into the technique o f  shell m oulding w ithout acquiring

the benefits o f  a standard Polygram Licence, covering 
Polygram ’s continued technical and scientific service 
plus the advantages o f  all new discoveries and new 
developments. In  this case, the conditions o f  sale 
grant the use o f  the Polygram  patents involved at the 
time o f purchase.
First in the field and backed by seven years o f develop
ment, Polygram can give a m ore efficient service than 
all other, and later," entrants. It is this advanced 
position in both the scientific and technological aspects 
o f  shell m oulding that make a Standard Polygram 
Licence so sound a business investment. O ur claim to 
be the leader in this field can be weighed against the 
follow ing development successes o f  Polygram in 
British Shell M oulding :—

1946 ★  F I R S T  shell m ould  m ade and poured  

1948 ★  F I  R S T  shell co re  m ak er

1950 ★FIRST shell m ould poured  u n su p p o rted

1951 ★ F I  R S T  shell m ould ing  m achine

1952 ★FIRST use of s ta n d a rd  foundr y  P a tte rn s

1953 ★FIRST economical assem bly  m ethod

P O L Y G R A M  C A S T I N G  C O .  L T D .
POWER ROAD • GUNNERSBURY • LONDON, W .l Tel.: CHlswick 5404/5/6 PI . '*'<■

o ly g ra m  '

POLYGRAM

Polygram Shell Mould Maker 
which will produce moulds up to 
20in. by 13in. at the rate o f one 
(two biscuits) per minute. Four 
pattern plates are processed simul
taneously and any o f these plates 
can be changed in 30 seconds with
out stopping the machine.

c
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YOU CAN DEPEND ON

PRO

T h e  range o f  G .E .C . 
Propeller Fans is varied and 
comprehensive. This 12" 
model displaces air more 
quietly and at less cost than 
fans with narrow or flat blades. 
Air movement 1120  c.f.m. at 
1350 r.p.m. For full details 
send for publication V 968.

T H E  G E N E R A L  E L E C T R I C  C O .  L T D . ,  M A G N E T  H O U S E ,  K I N G S W A Y ,  L O N D O N ,  W . C . 2
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Representative fo r Eng land :

E rn est F a irb a irn , Ltd., 9 D rapers  
G ardens, T h ro g m o rto n  A venue, 
London, E.C.2.

FO U N D RY M ACHINES FOR A N Y  C A P A C IT Y  
FU LLY- AN D SEM I-M ECHAN IZED  

FO U N D RY IN STA LLA TIO N S
Sand Preparing Installations 
Fettling Machines and 
Installations

W E SU PPLY :
Cupolas forehearths charging installations pig Iron breakers, 
moulding sand preparing machines moulding sand and foundry refuse 
reclaiming plants, conveying units and roller paths, continuous mould 
casting conveyors, vibratory knock-out grates, moulding machines 
(flaskless), jolt, squeeze and turnover moulding-machlnes, core sand 
mixing and preparing installations, core moulding machines, core 
blowing machines, tumbling barrels, centrifugal sand biast machines 
(air-less), sand blast apparatus, cleaning chambers, hydraulic fettling 
installations, git cutters, compressors and accessories, dust removal 
plants, and so on.
Please write for leaflets, quotations and technical advice, free o f charge.
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Catalac
flame-set spray

for better mouldings
and better castin

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 pp lica tion  N o. 12404/53 

C A T A L I N  L I M I T E D ,  W A L T H A M  ABBEY,  ESSEX * T EL . :  W A L T H A M  C R O S S  3344
M an u fac 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
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Obtain
this
valuable

F R E E

manual

e f f i c ie n c y  o f  D u st C o n tro l S y s te m s

—a com plete engineering reference on hood  
design s and applications for foundry dust control 
system s. Contains twenty-eight p ages of basic 
data ; tables of exhaust requirem ents ; dust concen
trations and w eights of co llected  m aterial; hood  
sk e tc h e s ; and over 60 foundry installation 
photographs.
Special sections in c lu d e  :

■ic Snagging and  P o rtab le  G rinding 
Swing F ram e G rind ing  

★ A brasive C lean ing  
M elting  F u rn aces  

ic  Sand H andling 
ic  Shakeouts

A copy  of th is  new  M anual of E xhaust Hood 
D esigns is free  for the ask ing . No o b lig a tio n -  
ju s t f ill in  and  post the coupon  to d a y :

AIR CONTROL INSTALLATIONS LTD., 
RUISLIP, MIDDX.

P lease se n d  m e y o u r new  M anual of Exhaust 
H ood D esigns.

N am e ........

Title ........

C o m p an y .

lor foundries presen ting  proved m ethods for in creasin g
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J. S. 1 M L

TRADE MARK

A High Capacity Storage Hopper with Patented Discharge System feeding an S .B .3  Continuous Sand M ill.

MAY W E ASSIST Y O U  W IT H  Y O U R  STORA GE PROBLEM S?

W e design and make any type and size of Sand Storage Hoppers for 
foundry installations, but we specialise in High Capacity Hoppers 
fitted w ith our Patented System, which eliminates “ p ip ing ’ ’ and 
“  stick ing ,”  and gives trouble free operation of the largest Hoppers.

O U R  SYSTEM IS C O V ER E D  BY BRITISH PA TE N T  N o . 6-17781. FO R E IG N  PA TENTS 
G R A N T E D  O R  P E N D IN G .

FO U N D R Y EQ UIPM EN T LTD.
L1NSLADE WORKS LEIGHTON BUZZARD BEDS.
P h o n e :  L e ig h to n  B u z z a r d  2 7 0 6 -7 -8  G r a m » !  ‘ E q u i p m e n t ’ L e ig h to n  B u z z a r d

i
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■ P H O N E : L E IG H T O N  B U Z Z A R D  7 2 0 6 -7 -8 . ’G R A M » : " E Q U IP M E N T ”  L E IG H T O N  B U Z Z A R D

S.P4..

L E I G H T O N  B U Z Z A R D .  B E D S ,  E N G L A N D .

C O R E
u  B L O W I N G  

E Q A J IP V IE N *  •

F.E. (SUTTER) C ore  Blowing E qu ipm en t has been 
designed  fo r and proved  in p ro d u c tio n  foundries, 
w h ere  high o u tp u t and accuracy  w ith  reduced  m an
pow er a re  of v ita l im p o rtan ce .
T he  m achines illu s tra te d  a re  o f th e  very  h ighes t 
efficiency, and w hen com bined to  fo rm  an a u to m a tic  
co re  m aking in s ta lla tio n , p roduce  o u ts tan d in g  
resu lts .

S.P. 500

The SP.500 Automatic Double Rollover core draw 
machine—Automatic operation, automatic self
centring device, uniform draw for improved quality, 
increased output, variable speed, right o r left hand 
operation.

Patents applied fo r in all 
Industria l Countries.

S.P. 2 2 0

The SP.220 Vertical Coreblower incorporates push button control “  tilt-to- 
fill ”  sand chamber, unobstructed access to  both ends of corebox, squeeze 
piston giving counterpressure during blowing, overhead dome air reservoir. 
These features ensure increased output, higher quality, easier operation.
This machine has been designed to  eliminate the high cost of maintenance 
normally experienced with coreblowers.
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N o        *.. m e t a l
C a n n o t  c a u s e  p o r o s i t y  in ca s t i ng
R e d u c e d  h e a t    .
Simple ,  ea sy  fi t t ing 
N o  slagging 
M a x i m u m  w o r k i n g  life 
Re gu la r  c a p a c i t y

"  MORGAN CRUCIBLE comm« m
B A T T E R S E A  C H U R C H  R O A D ,  L O N D O N ,  S :W J I ,
I*laphonB ? l A T t w ^  @822. T*l«gr*ms Cru«lbf*, I,

a

“  Every week 1 have to mess about with dirty clay, 
daubing the s tu ff until I  fee l like an old fashioned 
potter— and every day I've got to put back the bits 
that've come unstuck. It's  an absolute waste 
o f  time."
Have you ever calculated the working hours 
saved by using prc-fired liners? W ith hand 
daubing it takes thirty minutes to refit a ladle,
2 hours to dry out, 15 minutes every day to repair 
it, with another 10 minutes to dry out ; that’s 

hours a week—and it only lasts a week !
*117 hours in 6 months spent in maintenance.
A Salamander liner lasts as long without any 
maintenance. That is only one ladle—think of 
the hours saved on all your ladles. Added to 
this, there is no wetting or contamination o f the 
metal, reduced heat loss, easier working con
ditions and a perfect casting every time. I t will 
pay you to change to  Salamander Plumbago Ladle 
Liners.

ig Figures based on ladle with 1 cwt iron capacity.

©
;©
@

®
@
#
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C O R N

t h e  n a m e  k o r d e k  is know n throughout the foundry 
industry. K ordek and  K ordol w ere  the first cerea l 
b in d e rs  e v e r  o ffered  to the industry, an d  m odern  
cereal-b inder p ractice, with its m any g rea t 
advantages for most classes of foundry work, 
was built up  a round  them.
Today, the m akers of the K ordek and  Kordol 
ran g e  a re  still p io neering  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  

KORDEK GBKORDEK K O RD O L

G. B. KO RD EK and  G. B. KORDOL are Manufactured  
under British Letters Patent Nos. 515470 & 543202

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

Brown & Poison 
Group

the use  of G.B. K ordek together 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 range 

have b een  w idely imitated, but they a re  still, by  
a la rg e  m argin, the m ost w idely u sed  of all cereal 
b inders. N aturally, 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 
opera tion  from  the g ra in  to the finished product. 
A nd the foundrym en a re  wise, for besid e  this 
reassu ring  b ackg round  of experience , resou rces, 
and  control, the K ordek an d  Kordol ran g e  is 
b ack ed  b y  a se rv ice  of technical adv ice w hich 
no o ther m anufacturer of ce rea l b in d e rs  can equal.

This sym bol identifies an  
advertisem ent by the Brown  
& P oison group o f  com
pan ies . ivhose 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 
th a n  80 differen t industries.

K o r d e K

means service to 

found ries
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R E F I N E D  
P I G  I R O N

Designed to meet the demands of nigh- 
quality castings, which are : strength, machine- 
ab ility , and resistance to wear.

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

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

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

THE STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM



A U G U ST 20, 1953 FOUNDRY TRADE JOURNAL 25

BI RMI NGHAM
Victoria 2954

PR ESTO N  
Preston 86285 

M ID D LESB R O U G H  
Middlesbrough 3481 

B RITO N  FERRY 
Briton Ferry 3166

L O N D O N
Albert Dock 2841. Tilbury 237 

IN VERKE1THING 
Inverkeithing 460 

W IS H A W  
Wishaw 26 

B A R R O W -IN -FU R N ESS 
Barrow 275

M A N C H ESTER
Blackfriars 6348 

BRISTOL 
Fishponds 53253

LIV ER PO O L 
Bootle 3885 

M ILFORD H AV E N  
Milford Haven 76

T H O ?  W . W A R D  I T D

T E L E P H O N E :  26311 ( 2 2  L i nes ]  T E L E G R A M S :  " F O R W A R D  • S H E F F I E L D "  
LONDON OFFICE : BRETTENHAM HOUSE • LANCASTER PLACE • STRAND • W.C.2 '

Ask f o r  the

SCRAP MANAGER

N F /2
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M A N SFIE LD
M O U L D I N G  S A N D

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

other places overseas.

Because Q U A L I T Y  makes Its 
journey worth while

THE MANSFIELD STANDARD SAND CO. LTD. 
MANSFIELD ■ ENGLAND

Telephone: Mansfield 201.

I s  the D R A U G H T on your 
boiler fires enough to ensure 
complete combustion of fuel?

A good d raught on boiler fires is th e  first essential of 
economical steam  production. W ith satisfactory 
draught assured, unaffected by  atm ospheric conditions, 
i t  is possible to  ob tain  maximum evaporation from 
every boiler—thus effecting economy in capital outlay 
and running costs. Only mechanical means can assure 
satisfactory draught and "-K eith-B lackm an” Mechani
cal D raught Fans provide the best mechanical means.

SEND US YOUR ENQUIRIES.
KEITH BLACKMAN LTD.

M IL L  M E A D  R O A D , L O N D O N ,  N .17  
'P h o n a l  T o t t e n h a m  4522. G r a m . :  If K e l t h b l a c ’P h o n e  L o n d o n .”

“KEITH-BLACKMAN”
M ECH A N ICA L D RA U G H T

232
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Aabacas Engg. Co., Ltd.
Adaptable Moulding Machine Co., Ltd 
Aerograph, The, Co., Ltd.
Aero Research, L td ........................
Air Control Installations, L td. . .
Alar, Ltd. ............................
Alba Chemicals Co., Ltd.
Albion Pulverising Co., Ltd.
Allan, John, & Co. (Glenpark), Ltd,
Alloock A Co. (Metals), Ltd.
Alldays A Onions, L td ..................
Aluminium Union, Ltd.
Anderson-Grice Co., Ltd.
Andrews A P la tt (Engn.), Ltd.
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Armstrong W hitworth A Co. (Meta

Industries), Ltd. ..........................
Armstrong W hitworth A Co. (Pneumatl

Tools), L td ...................................
Asea Electric, Ltd.
Aske, W m„ A Co., Ltd.
Associated Lead Manufacturers, Ltd.
Atlas, Diesel Co., Ltd.
Atlas Preservative Co., Ltd.
August’s, L td ...................................
Austin, E., A Sons, Ltd.
Badische Maschinenfabrik A.-G.
Bakelite, Ltd.
Ballard, F. J ., A Co., Ltd.
Ballinger, L. J . II., Ltd.
Barnard, H. B., A Sons, L td. . .
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Bentley-Layfield, Ltd.
Berk, F. W., A Co., Ltd.
Bier, I ., A Son (Iron A Steel), Ltd.
Blgwood, J ., A Son, Ltd.
Bllston Stove A Steel Truck Co.; Ltd.
BIrlec, Ltd. ............................
Blackburn A Oliver, Ltd.
Blythe Colour Works, Ltd.
Booth Bros., Engineering 
Borax Consolidated, Ltd.
Bradley A Foster, L td ...................
Brearley, Ralph, Ltd.
Brlghtslde Foundry A Engineering Co

L td .................................................
British Aero Components, L td ...
British Electro Metallurgical Co., Ltd. 
British Electrical Development Associa

tlon .........................................
British Foundry Units, Ltd.
British Industrial Plastics, Ltd.
British Industrial Sand, L td. . .
British Insulated Callenders’ Cables,LI 
British Iron A Steel Federation 
British Moulding Machine Co., Ltd.
British Oxygen Co., Ltd.
British Plgirons, L td ......................
British R ailw ays............................
British Resin Products, L td. . .
British Ronceray, L td ...................
British Shotblast A Engineering Co., L 
British Thomson-IIouston Co., Ltd 
British Tyre A Rubber Co., Ltd.
British Wedge Wire Co., L td. . .  
Bromsgrove Die A Tool Co., L td.
Broom A W ade, L td ......................
Burdon Furnaces, Ltd.
Burtonwood Engineering Co., Ltd. 
Butterw orth Bros.
Catalln, Ltd.
Central Manufacturing A Trading Co

(Dudley), L td ..............................
Chalmers, E., A Co., Ltd.
Chance Bros., Ltd.
Chapman it  Smith, Ltd.
Clayton Crane A H oist Co., Ltd.
Cohen, Geo., Sons A Co., L td. . .  
Coleman-Wallwork Co., L td. . .
Colt Ventilation, L td .....................
Consolidated Pneumatic Tool Co., Ltc 
Constructional Engineering Co., Ltd. 
Controlled H eat A Air, L td . . .
Cooke, Bailey, L td .........................
Copper Development Association 
Core Oils, Ltd.
Corn Products Co., Ltd.
Council o f Ironfoundry Associations 
Cox, Long (Importers), Ltd.
Crockett & Co..................................
Crooke A Co., Ltd.
Crofts (Engrs.), L td.
Cumming, Wm., A Co., Ltd.
Cunliffe, J . C....................................
Cupodel, L td ....................................
Cuxson, Gerrard A Co., Ltd.
Dallow Lam bert A Co., Ltd.
Davidson A Co., L td ......................
D.C.M. Metals (Sales), Ltd.
Diamond Motors (Wolverhampton), L 
Dowson A Mason Gas P lan t Co., Ltd. 
Dunford A E lliott, Ltd.
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S P R A Y L O Q IC S  -th e  F a c ts  of S p ra q  Painting /

Which would you use 
to finish your product ?

The Aerograph Co. L td ., Low er Sydenham , London, S .E .26  Telephone: Sydenham 6060 (8 lines)
Branches and Showrooms: LO ND O N ■ BIRMINGHAM ■ BRISTOL - GLASGOW - MANCHESTER

(No. 2 o f a series)

“ Spray-Gun 
Selection Guide”

G ives you in handy illustrated form , the right 
choice o f  gun, and o f  nozzle and air cap, for 
every kind o f finishing w ork. N ever before has 
this inform ation been available in such a 
com pact guide. It will p ay  you to have a  free 
copy —  write now to D ept. 42  R

No. 3 COMING SHORTLY

Spray-Gun Motion S tu d y ”
T H E  S Y M B O L

D e V i l b i s s
AEROGRAPH

YOU’LL FIND THE 
ANSWER HERE

t . a .  5 4 0 8
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Sole Licensees and 
M a n u fa c tu r e r s  fo r  
British Em pire (e x
cluding Canada) o f  the 
Simpson Sand M ixer.

Economics of Applied Power
Now at your bidding, at the touch of a switch, wasteful manual 
handling is replaced by smooth, silent, efficiency. The economies 
are compelling; work-standard improved; and output increased 
with the fatigue factor eliminated.

August’s contribution to Modern Foundry Practice has revolutionised 
the old, the wasteful, the obsolete methods.

O u r staff consultants are at your disposal, they w ill discuss 
your problem s at any tim e— anywhere.
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Pertinent Questions
W hen we w ere young, logic w as a sub ject regu 

larly  taugh t in  the pub lic  schools. I t  seem s to  have 
fallen  o u t o f  fav o u r, as experience m u s t have  show n 
th a t its tenets do  n o t invariab ly  w ork  o u t in  p ra c 
tice. O n an y  logical reasoning , th is co un try  a n d  its 
allies should  have lost the w ar a f te r  the d isaster at 
D u n k irk , yet it w as n o t to  be so. M ay b e  it is be
cause w hen one sets dow n th e  answ ers to  a logical 
app roach , they  ap p ea r to  h ave  eq u a l im portance . I t  
is then  th a t experience o r  p erhaps in tu ition  com es 
in to  play.

T hese though ts com e in to  o u r m ind on  read ing  
questionnaires p rep a red  by M r. R ene G o reau d  and  
p ub lished  in  L a  F onderie  Beige on “ W o rk  O rgan i
za tio n .” T h e  first o f  these is o f general and  the 
second o f  fou n d ry  app lica tion . In itia lly , opera tion  
analysis is considered and  questions are  posed 
under the headings W hy? W here?  By w hom ? and  
H o w ? U n d e r “ W h y ” is ask ed : w hy is it  done; 
w hy  is th is opera tio n  necessary; an d  is it n o t the 
consequence o f an  earlie r opera tio n  bad ly  carried  
o u t?  F o r  “ W here ,” the fo llow ing  questions a re  
p o s e d : is this th e  best p lace ; w hy  shou ld  it be done 
here; w here cou ld  it be done; and  could  m ove
m ents be  reduced  if done elsew here? U n d er 
“  By w hom ,” th e  fo llow ing a p p e a r : w ho  does the 
o p era tio n ; is the w o rk m an  do ing  it th e  one w ho  
should , an d  could  a  less-qualified m an  d o  it?  
F ina lly , there  is “ H o w ,” an d  h ere  one is a s k e d : 
w h a t is th e  process used ; w hy  is th e  opera tion  
carried  o u t in  th is w ay; cou ld  the w ork  be m ade 
easier, an d  can  it be  stab ilized  and  w aste  reduced?

T h e  next sub ject fo r exam ina tion  is the m an  him self. 
A  n u m b er o f aspects a re  covered  an d  som e o p era
tions a re  classified as to  w h eth er use is m ade o f the 
fingers, the han d , the fo rearm , th e  a rm  an d  the 
shou lders together, o r progressively  d im inishing 
un til the  fingers a lone  a re  used. H ere , indeed , is 
the ap p ro ach  to  p u sh -b u tto n  con tro l.

In  the  questionnaire  specially got ou t fo r foundries, 
qu ite  a  few p e rtin en t questions a re  asked. F o r  in 
stance, i t  w ould  be in teresting  to  have answ ers to 
the ra th e r com plicated  question  referring  to  m ethods 
o f  w ork ing , p rep a ra tio n  o f  m oulds, patternm ak ing , 
co rem aking , m elting  and  fettling , w here it is asked 
w h eth er they a re  p repared  in  detail and  m ad e  know n 
to  the operatives [by m eans o f  an  instruction  card] 
o r  left to  his in itiative, skill o r choice. A gain , it is 
asked, in connection  w ith h an d  tools, m ould ing  
boxes, p a tte rn p la tes , cores, p n eum atic  ram m ers 
and  so fo rth , as to w hether they  a re  in good co n d i
tion ; well adap ted  to  th e ir duties; regu larly  serviced 
an d  tested , an d  by w hom ; w ho  is responsib le  fo r 
th e ir d is tribu tion  to  th e  m en ; a re  the grids o r the 
like m ade  by th e  m an  h im self o r by a  specialist and  
can an  im provem en t be m ade. T he  last question  in 
the section  is: w ha t a re  the results o f deficiencies in 
tools upon  tim e w astage, fatigue, safety  and  quality  
o f  the users o r  quality  o f  th e ir  o u tp u t?  M ach ines 
a re  d ea lt w ith  in  an  equally  in teresting  fash ion  a n d , 
despite o u r inna te  m istru st o f  “ la tin  logic,” w e 
can n o t he lp  b u t feel th a t b e tte r fo u n d rie s  w ou ld  
result if  th e  executives asked  them selves and  gave 
reasoned  answ ers to  such questions as have b een  
posed.
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Conference Paper Author
Mr. B. Gale, A uthor of the I.B.F. Conference Paper 

“ Foundry Developments in the Textile Industry,” the 
first section of which is 
printed in this issue, com
menced his career in the 
general jobbing foundry of 
Edward Stevenson, Limited, 
Nottingham. Here he worked 
for 20 years, rising to the 
position o f assistant foundry 
manager. In 1933, he joined 
Qualcast, Limited, Derby, as 
technical representative, and 
was successively assistant 
foundry manager and foun
dry manager of the grey-iron 
foundry of that company. In 
1940, he entered the service 

o f Rolls Royce, Limited, and was assistant to Mr. J. 
Vickers in the development of the mechanized foundry 
at Hillington, Glasgow, for the production of the Merlin 
engine. In 1942, he took control of the malleable and 
grey-iron foundries o f Simplex Electric Company, 
Limited, Oldbury, and at the end of the w ar he was 
responsible for the building of their new mechanized 
foundry and coreshop for the production of electric- 
cooker castings. He joined Textile M achinery Makers, 
Limited, in 1949 as foundry m anager to Platt Bros. 
& Company, Limited, Oldham, and was later transferred 
to the larger foundries of the group as foundry manager 
o f Howard & Bullough, Limited, Accrington, the posi
tion he now holds.

Mr. Gale joined the Institute of British Foundrymen 
in 1925, and was for a num ber of years secretary of the 
East Midlands branch, being vice-president when he 
left the branch for Scotland. W hilst in the Birmingham 
area, he was a member of the council of the Birmingham 
branch, and represented that branch on the General 
Council. He is now a member of the council of the 
Lancashire branch and the Burnley section. Mr. Gale 
has lectured before a num ber of branches and was 
awarded the D iplom a of the Institute for a Paper to 
the Wales and M onm outh branch in 1933. He is a 
member of the executive council of the Manchester and 
District Ironfounders Employers’ Association.

Developments at East Kilbride
Construction work on a new factory for the firm of 

Hayward Tyler, Limited, whose parent works are in 
Luton, and which will give employment to at least 
250 workers, has begun at Nerston, East Kilbride. 
Reporting this recently, Sir Patrick Dollan, chairman 
of the new town Development Corporation, says this 
new light engineering industry will be engaged in the 
production of specialist equipment. The firm are 
closing down their plant at Portobello, near Edin
burgh. Machinery required to equip the new plant 
and a num ber of employees will be transferred from 
Portobello next year.

There are now alm ost 3,000 workers on the payroll 
of the manufacturing and industrial concerns in the 
new town, while a further 1,500 find employment on 
housing, road and other public contracts. Sir Patrick 
also reports that Rolls-Royce, Limited, arc planning 
to  increase their skilled personnel by a further 1,000 
before the end of this year.

M it c h e l l  C o t t s  &  C o m pa n y . L im it e d — Mr. Alan S. 
Roger has been appointed a director.

Birmingham College o f  Technology
The Departm ent of Industrial Administration of the 

Birmingham College of Technology has issued a pro
gress report to m ark the completion of its first six years. 
In that period, it has developed to the largest centre 
o f management studies in Britain and has given courses 
to alm ost 1,000 people from  M idland industry. Its 
full-time staff are all drawn from industry, and there 
has been enthusiastic support throughout from 
industrialists. The broad aim of the departm ent is 
to indicate to prospective managers the varied and 
various techniques they must learn to equip them for 
managerial responsibility. These include costing, p ro 
duction control, works study and measurement, m arket
ing and sales, industrial relations and human relations. 
N o claim of any kind is made that the departm ent 
can produce managers, being concerned only with the 
teaching of management techniques.

Towards the end of each course, students bring their 
knowledge into action to solve typical problems, culled 
from  industry. These are recorded on gram ophone 
records so that the student gets the facts of a  problem 
orally as he would in practice. In addition to its main 
activity of giving courses in industrial administration, 
the departm ent runs a modified form  of the same 
course for supervisors, and specialist courses for per
sonnel officers and work study personnel. There are 
also part-tim e courses for workpeople’s representatives 
and also for directors and executives. The Head of 
the Departm ent is Mr. David M. Bramley, himself a 
form er production manager.

A U G U ST 20, 1953

Glasgow Foundry Blaze
Workers scrambled to safety when a crucible of 

molten metal burst in the furnace section of J. R. 
M acKellar, Limited, Dennistoun Works, of Glasgow, 
on August 11. The heat set alight the oil feed of a 
furnace and the blaze spread to the rafters and roof. 
Men running to safety pulled cylinders of highly- 
infiammable gas and oxygen out of the building. 
Flam ing debris crashed to the ground as firemen tackled 
the blazing roof from outside and inside the building. 
The firm, which specializes in non-ferrous castings, 
employs about 30 men at the works. The furnace 
section was extensively damaged by fire, but it is not 
expected tha t production will be greatly affected.

Institute o f British Fouudrymen 
Eighth Annual Golf Meeting

W oodliall S p a , Septem ber  26 a n d  27, 1953
W ith still a  fortnight to go before entries close, we 

are advised by the Hon. Secretary of the I.B.F. Golfing 
Society, Mr. F. Arnold Wilson,, William lacks & 
Company, Limited, Winchester House, Old Broad Street, 
London, E.C.2, that he has already received 35 
entries for the men’s event and 10 for the ladies’ com
petition, and the total party now numbers 63.

This will serve as a  rem inder to those who have not 
yet sent in their entries that time is getting short. There 
are still a few rooms left at the G olf Hotel.

“  C o m p r e s s e d  A ir  can  b e  D a n g er o u s  ” is the title 
of a  little pam phlet published by the Royal Society 
for the Prevention of Accidents. I t is intended as a 
“ hand-out ” for employees, and it describes very 
simply and briefly when physical damage can be caused 
by skylarking with compressed air. It also gives a 
timely warning against the common practice of “ dust
ing oneself down.”

FOUNDRY TRADE JOURNAL
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“ F oundry  ” 
Developm ent in the Textile Industry"

By B. Gale
T he w ord  " t e x t i l e s ” covers one o f  the largest g ro u p s  o f  basic industria l ac tiv ity  in  G reat B rita in , and  
in particular, in  the co u n ty  o f  Lancashire. T extiles can be roughly d iv ided  in to  tw o  classes (a) T h e  
m anu factu re  o f  yarn  fr o m  the raw m ateria ls o f  co tto n  and  w ool, and  in la tter years, syn th e tic  fibres 
such as N y lo n , R a yo n , etc., an d  (b) the w eaving  industry  fo r  the m a n u fa c tu re  o f  m ateria ls fo r  m u ltip le  
purposes fro m  the yarns produced  by  the fo rm e r  class. T h is  Paper deals w ith  the fo u n d ry  production  
o f  castings fo r  the m achinery em p lo yed  to  m a n u fa c tu re  the yarns fr o m  the raw  m ateria ls under class
(a) and  covers types o f  m achines; fo u n d ry  m e th o d s  o f  p roduction  past and  presen t an d  m etallurgical 
aspects. I t  is o f  singular interest tha t here there are the co m b in ed  e fforts o f  tw o  m a jor basic industries,

iron and  textiles.

T h e  g ro u p  of com panies rep resen ted  by the 
A u th o r, T ex tile  M ach inery  M akers, L im ited , covers 
the m an u fac tu re  o f every m ach ine  necessary  fo r 
the p ro d u c tio n  o f  y a rn s o f  every type  fro m  the 
“  gin ” w hich gathers the  co tton  from  the co tton  
fields, to  th e  sp inn ing  fram e  w hich p roduces the 
yarn , o r  the reel o f co tto n  used in  the household . 
T h e  subsid iary  com panies, w ith  nam es o f w orld 
w ide fam e, such as P latts , H o w ard  an d  B ullough, 
D obson  and  B arlow , etc., have all longstand ing  
business in  textile  m ach inery  o f  well over 100 years, 
a n d  in  the past all opera ted  independently . T h e  
g roup  w as fo rm ed  in th e  early  1930’s an d  th rough  
co-o rd inated  m anagem ent, a  degree  o f  specializa
tion  has taken  place, d ifferent com panies now  
specializing on  certa in  classes o f m ach inery  instead  
o f each m ak ing  th e  fu ll range. T h e  G ro u p  now  
o pera tes  tw elve foundries w ith  a  com bined  o u tp u t 
o f som e 46,000 tons o f ligh t castings per year, 
rep resen ting  m illions o f castings fro m  thousands 
of d ifferen t pa tterns.

* Presented at the F iftie th  Annual M eeting of the Institute

Sf British Foundrymon. The Author is foundry m anager of 
iie Howard & Bullough, Lim ited, foundries of T extile  

M achinery Makers. Limited.

T ypes of M ach inery

I t  is p ro b ab ly  o f  in te rest a t  this stage, to  give a 
b rief ou tline o f  th e  m ach inery  necessary fo r  this 
com plicated  process o f  m an u fac tu ring  yarns, w ith 
som e idea o f  th e ir developm ent over the past 150 
years. T h e  textile  trad e  generally  processes a lone  
o r in  com bination  : — (a) an im al fibres such as w ool;
(6 ) vegetab le  fibres such as co tton  an d  (c) m an- 
m ade fibres such  as nylon. T h e  m ajo rity  o f finished 
tex tile  p roduc ts  a re  constructed  by first a rrang ing  
the fibres in th reads, w hich a re  la ter fo rm ed  in to  
fabrics by w eaving, knitting , etc.

F ig . I.— Scutcher Machine which occupies Final Place in the Processing o f the Raw Cotton in the
" B low ing” Room .
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sheet by w ires on  a  d r u m know n as the “ taker-in ,” 
revolving a t h igh  speed. T he  few  rem ain ing  im 
purities a re  rem oved  th rough  grids.

A  second d rum , know n as the “  cy linder ” takes 
the fibres fro m  the first d rum , w hich in tu rn  are 
rem oved by a  th ird  d ru m  know n  as the “  do ifer.” 
D u rin g  th e ir passage th rough  this m ach ine , the 
fibres a re  “ ca rded ,” and  as they a re  rem oved  from  
the doft'er, a re  d raw n  in to  a rope  ab o u t 1-j in. dia. 
know n as a “ sliver,” and  coiled in to  a  cylindrical 
con ta iner. Several slivers a re  then  fed in to  a 
m ach ine  know n as a  d raw  fram e  an d  a re  d raw n  
together in to  a  sliver o f  the o rig inal th ickness. A  
n u m b er o f these slivers are  nex t fed  in to  a flyer 
fram e in w hich they a re  d raw n  in to  a coarse th read  
th ro u g h  a succession o f  ro llers w ith progressively 
increasing p eriphera l speeds, and  w ound on to a 
bobbin . T h e  w inding a rran g em en t also tw ists the 
fibres to  give streng th  to  the th read . T he  
“ doub lin g  ” o f several th reads to reduce irregu
la rity ; the d raw ing -ou t o f  th read  to  several times 
its ow n length  to  reduce  its th ickness, and  the 
ad d itio n  o f  “ tw ist ” a re  th e  fea tu res o f several 
successive types o f  the flyer-fram e know n as 
“  s lubbers ” “  in term ed ia tes ” and  “ rovers.”

T h e  bobb ins o f  th read  then  go to  the finer 
sp inn ing  fram es such  as th e  “ m u le  ” and  th e  “ ring  
fram e.” T h e  la te r m ach ines a re  a rranged  to  w ind 
th e  th re a d  on to  a  sp indle o r a  p ap e r tube , in  p lace 
o f  th e  bobb in  on earlie r m achines. T hese  d ifferent 
“  packages ” a re  m o re  su itab le  m eans o f hand ling  
the th read  fo r tran sp o rt to  and  trea tm en t on  the 
la te r m achines. F o r  exam ple a  “ c o p ” is w ound  
in a  m an n er su itab le  fo r in sertion  in  th e  shuttle 
o f a  w eaving loom .

T his is a  very sketchy ou tline  show ing th e  process 
o f co tto n  fro m  the co tto n  field to  the w eaving 
loom , and  Figs. 1 to  8 show  som e o f th e  types o f 
m ach inery  m an u fac tu red  fo r  th is pu rpose. I t  w ill 
be seen th a t all these m achines rep resen t th e  h ighest 
degree of eng ineering techn ique, w hich should  
d ispel th e  idea am ongst the fou n d ry m en  generally , 
th a t “ textile ” castings a re  o f an  in fe rio r quality . 
T h is P ap e r w ill show  th a t th e  reverse is th e  case 
and  th a t the dem ands o f  sp inn ing  call fo r the

F ig . 2.— Original Carding Engine made and designed 
by Arkw right in 1790, and now on Exhibition at 
Platt Bros & Company, Limited, Oldham.

A  selection o f m achines used in  the p rocessing 
o f  co tto n  w ould  be as fo llo w s: — T h e  co tto n  p o d  is 
hand- o r m ach ine-p icked , and  passed th ro u g h  a 
“ g in .” T h is  m ach ine  separa tes th e  fibres fro m  the 
seed an d  rem oves som e o f  the sand , leaf, etc., and  
th e  co tton  is then  baled fo r  tran sp o rt. O n a rriva l 
a t  the m ill, th e  bales a re  passed th ro u g h  a  series 
o f m ach ines fo r open ing  the bales, an d  the m ateria l 
passes th ro u g h  several p la in  a n d  spiked laths, 
fo llow ed by ro ta tin g  beaters, so a rran g ed  to  separate  
the m ass o f  fibres fro m  each  o ther, and  as they 
m ove, by m echan ica l o r  pneum atic  m eans over 
various grids, th e  rem ain in g  im purities a re  separated  
f ro m  the fibre. A t the enu o f  this line o f  m achinery  
k now n  as th e  b low ing ro o m , th e  fibres pass th rough  
a  scu tcher w here th e  fibres have  tak en  th e  fo rm  
o f a  rough  sheet and  this is ro lled  in to  a “ lap .” 

W hen h igher qualities a re  requ ired , several o f 
these laps m ay  be  fed  toge ther in to  an o th e r scu tcher 
to  fo rm  an o th e r lap  o f  sim ilar d im ensions, b u t o f  
g rea ter regularity . T h e  lap  is then fed  in to  a c a rd 
ing engine. H ere  th e  fibres a re  to rn  fro m  the lap

F ig . 3.— M odern Carding Engine for which the F ig . 4 .—Draw-frame Machine made in the 19 tli 
Components are principally Iron Castings. Century.
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F ig . 5.— M odern Draw-frame M achine (compare with 
Fig. 4).

h ighest skill o f  fm e-to lerance engineering  fro m  th e  
pa lte rn  to  the finished m achine, so as to  ru n  th read s 
a t  very h igh  speeds w ith o u t breakage. F o r  instance, 
a  typ ical sp inn ing  fram e m ay  have 400 spindles, 
each revolving a t 12,000 r.p .m . w ith  com plete  
absence  o f  v ib ra tion ; it  is in th is la tte r  respect th a t 
cast iro n , as th e  m a jo r  m ateria l used in  m an u fac tu re , 
is particu la rly  va luab le  d u e  to  its in heren t dam ping  
capacity .

F o u n d ry  P ractice
T h e  m an u fac tu re  o f castings fo r  the textile  in 

d u stry  covers a very  w ide field. O ne can n o t re fe r 
to  any  type  o f m ach ine  an d  call it  a  standard . 
T h e  m an y  types o f y a rn  m an u fac tu red , coup led

w ith  the ind iv idual dem ands o f th e  m ill tech 
nicians, c reates n um erous variab les o f th e  sam e 
type o f m ach ine , and , as such, the m ach ines can n o t 
be m ass-p roduced , as in  m any  o th er types o f 
eng ineering  p ractice . W hen  all techn ical details 
fo r a m ill o r m achine a re  settled  an d  p a tte rn  
eq u ip m en t m ade, the th o u san d s o f castings requ ired  
a re  d iv ided  in to  v arious classes o f fo u n d ry  p ro d u c 
tio n , I f  a  ring  spinn ing  fram e  is tak en  as an  
exam ple— and tak en  a t ran d o m , the A u th o r has 
view ed a  p a r t’s list o f a fram e w ith 296 spindles—  
one  finds th a t this p a rticu la r m ach ine  covers som e 
■300 p a tte rn s  w ith  quan tities vary ing  from  1 off per 
fram e to  296 off p e r fram e.

A n o rd e r m ay  be fo r on ly  one fram e o r fo r a

Fig . 6.—Flyer-fram e Machine which produces a Coarse 
Twisted Thread from  a N um ber o f “ Slivers."

F ig . 7.— Ring Spinning Frame, which winds the Thread on to a Spindle or Paper Tube.
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Flo. 10.— General View o f Dobson & Barlow’s M echanized Foundry at the K nock-out Station.
Under-frame, Squeeze-type M oulding M achines are used.

Fig. 9.— Old Stripping-plate Machine as used for 
Producing Gear-wheel M oulds.

staff an d  has led over the years to  a  considerab le  
degree o f p la te  m ould ing . I t  h a s  been  said, bu t 
the A u th o r m akes n o  claim  fo r  its  au then tic ity , 
th a t it  w as a fo u n d ry  fo rem an  a t  P la tts  m an y  years 
ago  w ho  first m ade  p la te  m ou ld ing  a fea tu re  of 
B ritish fo u n d ry  p ractice . C erta in ly , the  A u th o r has 
seen an d  w orked  during  th e  p a s t few  years, som e 
very  rem ark ab le  exam ples o f p la te  m ou ld ing , w hen 
p roducing  spare  p a rts  fo r m ach ines bu ilt over 70 
years ago , a n d  som e o f these old p la te  pa tte rn s,

Fig. 8.— Uptwister Machine fo r  Preparing Synthetic 
Fibres into a Form suitable fo r the Looms.

la rg er n u m b er o f fram es. C erta in  p a rts  a re  special 
to  the o rder, o thers m ay  repea t on d ifferen t o rders, 
w hilst som e are  com m on on all fram es. T h e  p ro 
d u c tio n  co n tro l staff, th ere fo re , a re  alw ays faced  
w ith sm all lots, m edium  lots, an d  la rg e-q u an tity  
p ro d u c tio n , an d  so have to  p lan  the ir w ork  th ro u g h  
the found ries based  on d ifferen t m eth o d s o f  p ro 
duction , fro m  loose-pattern  m ould ing  to  fully- 
m echan ized  p lan ts. T h is  leads to  a d em and  fo r 
considerab le  versatility  on  the p a r t  o f the fo u n d ry
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w ith th e ir specially-designed h inged  m u lti-p a rt 
m ou ld ing  boxes, speak  very h igh ly  o f  the inge
n u ity  of those o ld  fo u n d ry  craftsm en .

I t  w as very no ticeab le  th a t in  those days in trica te  
castings w ere m ou lded  w ith  the m in im um  o f co re 
m ak ing  by m ak ing  special m ou ld ing  boxes, h inged  
in  v arious d irec tions to  enab le  p a tte rn s  to  be w ith 
d raw n  a n d  castings p ro d u ced  w holly  fro m  green- 
san d  m oulds. E ven  to -day , w hen  co rem ak ing  is 
m u ch  m ore  w idely  used, to  d ispense w ith  aw k 
w ard ly  shaped  jo in ts , e tc., it is still th e  p rac tice  
a n d  po licy  to  avo id  co rem ak ing  w herever possib le 
a n d  m ake  th e  job  in  green-sand  fro m  th e  p a tte rn . 
A s a  resu lt, the  stran g er visiting a  textile fo u n d ry  
w ould  be su rp rised  a t th e  very  sm all size o f the 
co rem ak ing  d ep artm en t, in  com parison  w ith  the 
size o f  the fo u n d ry  in  general.

U p  to  the 1930’s the genera l p ro d u c tio n  in  the 
found ries  consisted  o f  lo ose-pa tte rn  w ork , a  fa irly  
High percen tage  o f  the o p e ra to rs  being  skilled 
m ou lders. P la te  m ou ld ing  o n  floo r an d  bench  and  
n um erous types o f m ou ld ing  m ach ines o f  the 
p a tte rn -d raw  o r s tripp ing -p la te  types w ere in vogue, 
m ost o f w hich  w ere designed a n d  m ad e  in  the 
fou n d ries  to  su it th e  p a rtic u la r jobs. T o  th is day , 
jobb ing  o rders  fo r  spare  p a rts  o f  these old 
m ach ines a re  still p ro d u ced  on  th e  old h om e-m ade 
m ou ld ing  m ach ines, w hich h ave  been in  o p e ra tio n  
70 years o r m ore . I t  is the  A u th o r’s op in ion  th a t 
som e o f these m ethods can  still h o ld  th e ir  ow n 
ag a in s t m o d ern  eq u ip m en t fo r sm all quan tities.

Fig. 9 show s one o f  these o ld  stripp ing -p la te  
m ach ines fo r  m o u ld ing  gear-w heel castings. T he

p a tte rn  is m ade  very  m uch  w ider on  the face  than  
the n o rm al castings req u ired  a n d  so, by setting 
the dep th  o f p a tte rn  p ro jec ting  th ro u g h  th e  s tr ip 
p ing  p la te  to  a  gauge, w heels o f  an y  vary ing  face 
w id th  up to  the m ax im u m  allow ed fo r  can  be 
p ro d u ced  from  the sam e set-up. M o d ern  m ach ine  
design calls fo r  m ach ine-cu t gears an d  castings are  
now  m ade  as gear b lanks only. T h e  o ld  cast gears 
a re , how ever, still p ro d u ced  on these m ach ines fo r 
spa-re-part orders.

D u rin g  th e  1920’s an d  1930’s m u ch  o f  the larger 
q u an tity  p ro d u c tio n  w as m ou lded  by  o rth o d o x  
h an d  an d  pow er m ou ld ing-m ach ine  m ethods, w hilst 
p la te  m ou ld ing  w as still la rgely  in evidence as w ell 
as h a n d  p a tte rn  w ork , on a reduced  scale. T he 
w ar o f  1939-1945 caused a  cessation  o f textile- 
m ach ine  m an u fac tu re , an d  the fac to ries  a n d  fo u n 
dries w ere occupied  on  v arious w ar p ro jects. T he  
m an ag em en t w ere fu lly  alive to  th e  dem ands th a t 
w ou ld  be m ade  u p o n  them  w hen w ar ceased, and  
p lan n ed  fo u n d ry  m echan iza tion  schem es in read i
ness fo r  the  re tu rn  to  n o rm al trad ing . A s soon  as 
w ar ceased in  1945, the th ree  m a jo r fo u n d rie s  em 
b a rk ed  up o n  in s ta lla tion  o f various types o f 
m echan ized  p lan t, a  policy  w hich  has been  con 
tinuously  fo llow ed, and  w hich is alw ays occupying  
th e  a tten tio n  o f  th e  d irec to ra te . Indeed , th is  policy 
has been so  fo rcefu lly  applied  th a t th e  p resen t day  
show s over 50 per cent, o f th e  to ta l tonnage  being 
p ro d u ced  by  m echan ized  m eans, and  fu tu re  p lans 
a re  envisaged to  b ring  th is figure u p  to  80 per 
cent.

T h e  general ru n  o f  sm all types o f castings is now

F ig . 11.— View o f Platt Bros.’ M echanized M oulding Plant showing Ten O rthodox Jolt-squeeze Pin-lift 
M oulding Machines, Two Pairs o f which have since been replaced by “ A u to m o ld ” arrangements.
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Fig. 13.— Arrangement o f Four “Addition ” Hoppers 
over Sand Conveyor Belt leading to  the Measuring 
Hopper supplying the Batch-type Sand Mills.

B arlow  m echan ized  p lan t, utilizing the under-fram e 
squeeze type o f m achine. T h is  p lan t opera tes on 
the con tinuous sand  m illing system , the sand  being 
the fully synthetic variety  com prising  a g raded  silica 
sand  m ix tu re  w ith collo idal clay additions.

Platt Bros.’ Foundry
Fig. 11 show s a genera l view  o f  the P la tt B ros.’ 

fo u n d ry  p lan t, opera ting  w ith  a line o f ten jo it- 
squeeze p in -lift m ou ld ing  m achines. A  la te r de
velopm ent on  th is p lan t has been to rep lace tw o 
pa irs  o f the o rth o d o x  m achines by “ A u tom old  ” 
m achines, com prising  a synchron ized  jo lt-squeeze 
a n d  pa tte rn -lif t a rran g em en t on  each  p a ir  o f 
m achines. T h is p lan t w orks on  a  syn thetic-sand 
system , using a ba tch  m ill type o f sand  supply. 
Fig. 12 depicts a general view o f  this sand  system , 
w hich supplies sand to  this p lan t in add ition  to 
supplying a sem i-m echanized p lan t, and  a specialized 
sand-slinging p lan t. T he  obvious advan tage  of 
ba tch  m illing in  this case is th a t it enables the p lan t 
to  supply  sand  m ix tu res su itab le  fo r the d ifferent 
types o f m ould ing  practice.

Fig. 13 show s a very in teresting  fea tu re  o f the 
sand  system  a t P la tt B ros.’ found ry . F o u r sm all 
h o p p e rs  a re  a rran g ed  w ith  a  disc-plate  feed , tw o  on  
e ith e r side o f th e  m ain  sand  conveyor belt fro m  the 
sto rage h oppers  to the m easuring  hopper, w hich is 
situa ted  over the ba tch  sand  m ills. T hese  fo u r sm all 
hoppers a re  filled w ith  silica sand , co llo idal clay, 
coal-dust, etc., and  by a  tim e-sw itch  arrangem en t 
fixed o n  th e  sand-m ill p la tfo rm , the  o p e ra to r can  
au tom atica lly  b ring  in to  opera tio n  any  co m b in a 
tion  o f  th e  “ add itions ” hoppers to  ad d  specific 
am o u n ts  o f  the various add itions to  the stream  of 
“ b lack  ” sand  travelling  up the belt. T h is has

F ig . 14.— M onorail Pouring Station at the Platt B ros/ 
Plant; each Pallet takes two M oulds. The Con
veyor is operated by Pneumatic Rams.

F ig . 12.—Sand-preparation System for the Plant shown  
in Fig. 11.

p ro d u ced  by  the usual m echan ized  fo u n d ry  p lan ts , 
an d  w hilst each  o f  th e  fo u n d rie s  is genera lly  occu
p ied o n  castings fo r  its ow n p a rticu la r C o m 
p a n y ’s p ro d u c t, th e  m an ag em en t have h a d  fu llest 
investigations in to  s tan d ard iza tio n  o f m ould ing  
p lates, boxes, etc., to  enab le  easy tran sfe r o f w ork  
fro m  an y  one fo u n d ry  to  a n o th e r to  m eet dem ands. 
Fig. 10, show s a genera l view  o f  the  D obson  &
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Titanium
The Ministry of M aterials announces that it has 

recently concluded a contract with Imperial Chemical 
Industries, Limited, under which the Company will at 
its own expense erect capacity to produce 1,500 tons 
of sponge titanium a year. The Company will also 
instal capacity for converting this metal to ingot 
form, and it expects production to begin in two years’ 
time. The M inistry has undertaken to buy directly 
up to three-quarters of the Com pany’s output of 
sponge titanium over the first four years of produc
tion if the metal is not otherwise sold in various 
forms for use by G overnment contractors, and the 
M inistry has an option on the full output if needed for 
defence purposes. The price of the metal will be 
equivalent to the world price current at the time of 
purchase. A part from this project, the M inistry 
understands that I.C.I. already has in course of erec
tion pilot plants which will begin to  produce a t the 
rate of 150 tons per annum early in 1954.

Mr. J. Steele, a vice-president of the South African 
branch of the Institute of British Foundrymen, sailed 
last week from Southampton. He and his wife had the 
unique experience of camping on a  bombed site alm ost 
within the shadow of W estminster Abbey.

C.D. Units in Industry
The latest development in the Civil Defence pro

gramme is the issue o f a Home Office bulletin to give 
effect to the Home Secretary’s decision last December 
that C.D. units formed for the protection of business; 
premises should constitute an Industrial Civil Defence 
Service independent of units organized by local defence 
councils with'n the Civil Defence Corps. The bulletin 
emphasizes that to be effective industrial units must 
work closely with civil defence controllers o f the corps 
and must be integrated with units organized by the; 
local government authority in each area. F o r instance, 
the place which each industrial unit would occupy in 
the local authority’s operational plans, and the 
boundaries o f industrial groups, should be discussed 
between representatives of the Civil Defence Corps 
authorities and those o f industry and commerce in; 
each local authority area.

^Vhere managements decide to provide uniforms for 
members of their units, says the bulletin, it should 
take the form of navy-blue battle-dress blouse, trousers 
(or skirt), and beret, carrying the service badge, which 
should embody a representation o f the Crown and 
the name o r  emblem of the undertaking. F or tax 
purposes, expenditure on uniforms and badges could 
be classed generally as revenue.

G

several excellent features. The additions are meticu
lously controlled and errors due to the human 
element are eliminated; the controlled trickle of 
clay, coal-dust, etc., into the stream of black sand 
ensures very even distribution through the bulk batch 
of sand and facilitates mixing, as compared with the 
method of adding such materials en bloc into the 
mill. This hopper-feed method contributes consider
ably to the general cleanliness of the plant and pre
vents dust at the sand-mill station.

Fig. 14 shows the monorail pouring station on the 
pallet conveyor. It will be noted that each pallet

contains two moulds. The conveyor varies from 
the usual continuously moving design in that it is 
operated by pneumatic rams giving intermittent 
movement of the conveyor (on each stroke of the 
ram). This is so designed that each movement is 
5 ft.—the length of a pallet—and is so synchronized 
that a full pallet comes to rest opposite the plunger 
push-off at the knock-out. Actual removal of the 
moulds from pallet to knock-out grid, therefore, 
takes place whilst the conveyor is stationary during 
the return stroke of the rams driving the mould con
veyor. (To be continued.)

F i g .  15.—Plate Pattern used for  
Carding-machine “ Flats.”

Fig. 16.—Rail-line System  previously adopted for producing Carding- 
machine “ Flats."
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N ew  Catalogues
M ixing Valves and Sprays. Whilst a  catalogue 

■received from Gummers, Limited, Effingham Valve 
Works, Rotherham , is devoted to the application of 
valves and sprays for hospital and school application, 
readers will appreciate that the fittings are equally 
applicable to foundry bathing establishments. The cata
logue is well produced and adequately illustrated.

Foundry C raft M oulding Apprenticeship. W. & T.
Avery, Limited, Soho Foundry, Birmingham, 40, have 
issued a  brochure with the object o f informing boys 
and their parents of the great and in some cases unusual 
benefits given by this firm to the moulders’ apprentices. 
Unlike most publications o f this character, it is solely 
devoted to foundry craft. There has been no need to 
gild the lily by clever salesmanship as the scheme is 
such that it is bound to appeal to the practical-minded 
who appreciate amenities and incentives. The only 
snag to our mind is announcing of a foundry near 
Leeds, and then referring to a sports ground a t Sandon 
Road in the Birmingham area, but maybe this brochure 
is only m eant for boys in the Midland area.

Safety Clothing. Plysu Products, Limited, of 
W oburn Sands, Bletchley, Bucks, has issued a 12-page 
brochure which describes and illustrates a  wide range 
of safety clothing made from  a P.V.C. plastic. This 
material is unaffected by water, acids, alkalis, and many 
chemicals. As the material cannot be made up by 
sewing, the seams are welded, using H.-F. current. 
Buttons are similarly attached and no metal 
whatsoever is used. According to the nature of the 
soiling some suits are pressurized. For cleaning, a hose 
pipe or tepid soapy water is used. This interesting 
catalogue is available to readers on request.

Refractories. This industry seems to get m ore com 
plicated every year. There was a time when silica, 
firebricks, chrom e and magnesite completed the entire 
range. In a catalogue received from General Re
fractories, Limited, G enefax House, Sheffield, 10, details 
are given of refractories made from  obsidianite, which 
are used for lining pickling tanks, acid concentrators, 
and other acid-resisting applications. Then a second 
catalogue covers a line of high alumina bricks made 
to withstand severe chemical attack and abrasion in 
cement, lime, chemical and metallurgical industries. The 
two items listed are made by Charles Davidson, of 
Chester—a branch of G eneral Refractories.

They have also issued a 14-page well-illustrated 
booklet dealing with Lowood power-pressed silica 
refractories. Old-timers, like the reviewer, much 
appreciate dimensional accuracy and the picture of 
the electric furnace carrying holes for the electrodes 
made from five sections brought back memories of 
personal attempts to carve out the holes by hand 
cutting. Even with this crude method, better results 
were obtained than when using an oversize, and prob
ably under-fired, hollow blank. The booklet describes 
the careful methods used in manufacture and details 
the chemical and physical data of the various shapes 
and sizes made, including suspended arches. These 
veiy attractive booklets are available to readers on 
writing to Genefax House.

D u r in g  t h e  w o r k s ’ a n n u a l  h o lid a y s  production o f  
Armstrong W hitworth & Company (Pneumatic Tools), 
Limited, was transferred from Gateshead to the West 
Chirton trading estate. N orth Shields, to meet the need 
for increased accommodation. The works employs 
some 300 people.

Ministry o f  Labour Reports
According to the annual report of the Ministry o f 

Labour and N ational Service, 1,792,000 working days 
were lost last year through industrial disputes. This 
compares with 1,694,000 days lost in 1951. Of the 
total of 1,714 disputes, 320 were settled by agreement 
following actions taken by the M inistry’s conciliation 
officers, and 130 by voluntary arbitration; 71 were dealt 
with in the industrial court, 25 by single arbitrators, 
four by boards of arbitration, and four by independent 
chairmen appointed with powers to act as arbitrators. 
More than 200 cases were referred to the compulsory 
arbitration of the Industrial Disputes Tribunal.

The Ministry continued its efforts to foster good 
relations in industry during the year. Six negotiating 
arrangements of a similar character to the joint 
industrial councils were set up. By the end o f the year 
80 per cent, of the total num ber o f workers employed 
in the industries and services of the country were 
covered by voluntary negotiating machinery for the 
regulation o f wages and conditions of employment.

The total working population declined last year by
22.000 to 23,300,000, partly as a result o f reduced 
activity in consum er goods trades. M ale workers 
increased by 13,000, but the num ber of women declined 
by 35.000, the net decrease of 22,000 being 0.1 per 
cent o f the working population.

There were 858 industrial stoppages involving 
142,300 workers in the loss o f 647,000 working days, 
in the first six months o f the year, compared with 90S 
stoppages involving 214,500 workers in the loss of
897.000 working days in the first half o f 1952. 
Stoppages in the engineering industry fell from a loss- 
of 162,000 working days in the first six months of last 
year to the loss o f 33,000.

British Standards Institution
In the Annual Report of the W ork of the British 

Standards Institution for the year 1952-53 it is stated 
that there has been further emphasis during the year 
on standards work in relation to our export trade. In
creased standards activity overseas makes it essential 
that the B.S.I. should, through participation in the In 
ternational Standards Organization, the International 
Electrotechnical Commission, and by other means, do 
everything practicable to ensure that standards set up 
in other countries do not constitute a  barrier to inter
national trade as formidable as a new tariff o r a policy 
of im port restrictions. The B.S.I.’s work has been 
directed to this objective as well as to the more general 
one of expanding international trade by promoting the 
interchangeability o f goods, equipm ent and machinery 
and the speeding up of transport through standard 
handling apparatus and the like. These aspects of the 
Institution’s work are now of m ajor importance. One 
special aspect of international work that has been 
brought well towards fruition during the year is that 
of American-British-Canad'an unification of funda
mental engineering standards.

U nder the heading “ General Statistics ” , the Report 
states that there are now 7,836 subscribing members. 
During the year 162 new committees were set up, 21 
existing committees reconstituted, 129 committees" dis
banded and the representation o f many organizations 
on B.S.I. committees reviewed. The num ber of stand
ing committees is 2,318 and committee membership is 
13",799.

M r. E. W. St o k e s , of Stokes & Sons, Pty., Limited, 
brassfounders. of M elbourne, Australia, is a t  present 
visiting this country.
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Should Foundry  Science be taught 
a t a University?*

By A. Ivanoff, Ph.D.(Eng), M.Sc.(Eng).
[A bstract]

L ibraries are fu l l  o f  b o o ks  on education, a n d  journa ls  are fu l l  o f  papers a n d  presiden tia l addresses  
dealing w ith  the sam e sub ject. A n y o n e  se tting  o u t to  add  to  th is flo o d  o f  w ords had  better say so m e
th ing  d ifferent. T ha t then  is the excuse fo r  dealing w ith  the qu estio n  o f  scientific educa tion  fo r  the  

fo u n d rym a n . In  fac t, it is p roposed  to  ta lk o f  fo u n d r y  science at a university .

M any  read ing  the title  o f the p ap er w ill co m 
m en t : “ B u t surely  fo u n d ry  w ork is  tau g h t a t 
several un iversities: w itness th e  C ity  an d  G uilds 
c o u rs e !” T h a t is true  enough . W h a t is in m ind 
is n o t th a t fo u n d ry  science should  be tau g h t a t  a 
university , b u t th a t the subjects taugh t, a n d  the 
s tan d a rd  reached  a re  those expected from  degree 
courses; th a t the teachers are  though tfu l people , 
them selves o f un iversity  standard . A  un iversity  is 
a  p lace w here the fundam en ta ls  o f  science are  
taugh t, and  w here one is tau g h t to  th ink . T h a t, 
it is subm itted , is the difference betw een w h a t is 
achieved a t a  local technical school an d  a un iver
sity w orthy  of th a t nam e. T he  presen t fo u n d ry  
courses a re  in the m ain  designed to  teach  artisans, 
an d  th is they d o  very  well. W hen science is tau g h t 
as a p a r t o f such a course, it is o f an  e lem en tary  
s tan d ard  w hich is best described  as “ w orkshop  
ca lcu la tions.”

T h e  on ly  o th e r sphere in w hich one m eets scien
tific sub jects o f  in te rest to  found rym en  is m eta l
lurgy. D oes th a t supp ly  the need?  W ell, th ere  
a re  tw o answ ers to  th is q u e ry : first o f a ll, re fe r
ence is be ing  m ade to  tra in ing  the fo u n d ry m an , 
n o t the m eta llu rg ist, w ho  is, in effect, an  adviser 
to  the  fo u n d ry  m anager. Secondly, m eta llu rgy  is 
now  a science o f considerab le  b read th , and  in a 
course  o f  m eta llu rgy  one can n o t expect to  get 
m uch  room  fo r fo u n d ry  subjects. In  fac t, a 
course o f  m eta llu rgy  w ith  a  b ig  accen t on found ry - 
w ork  m igh t even get a  po o r nam e am ong  m etal- 
lu re ists . T h ey  w ould  p ro b ab ly  sa y : “ Y es, he has 
a  decree  in  m eta llu rgy , b u t it w as one o f  those 
fo u n d ry  m e ta llu rgy  courses, you know .”

Matter for a Course
O ne m ay  well ask a t th is p o in t: “ I f  a foundry  

course  is suggested, will th ere  be enough  m a tte r  from  
w hich to  fo rm  such a course?  ” T he  p rob lem  will 
be no t so m uch to  find the subjects, as to  find room  
fo r  all th a t shou ld  be taugh t. L e t a survey o f 
som e o f  the sub iects be m ade. T he  A u th o r is 
fond  o f  sav ine th a t there  a re  fo u r  basic  subjects 
w hich a re  fu ndam en ta l to  all techno locy . These 
subiects a r e :  m athem atics , flow  o f h ea t, flow o f 
fluids, an d  streng th  o f  m ateria ls . I t  is n o t su r

* Paner presented to the Ironfounders’ N ational Confedera
tion Conference a t  Scarborough.

prising  th a t the sam e fo u r  sub jects underlie  fo u n 
d ry  science too . I t is u n fo rtu n a te  th a t these su b 
jects a re  seldom  tau g h t well enough ; an d  all tech 
nologists w ho have h ad  the m isfo rtu n e  to  be tau g h t 
these subjects bad ly  live to  reg re t th a t fact. I t  is 
now  p roposed  to  show  how  these sub jects fit 
fo u n d ry  science.

M athem a tics .— T he first sub ject th a t m u s t be 
com pulso ry  is m athem atics , an d , w hat is m ore , 
m athem atics to  qu ite  an  advanced  s tandard . By 
th a t is m ean t th a t n o t only  it m ust include calculus, 
bu t th a t it m ust take  in  a little  o f the Bessel fu n c 
tions. T h e  need  fo r th a t  is obvious. F u lly  to  
u n d ers tan d  w h a t goes on  in  a  so lid ify ing casting  is 
im possib le  w ith o u t being good  a t heat flow. T h a t 
is difficult enough , b u t in  fo u n d ry w o rk  one is co n 
cerned  w ith  w h a t is know n as unsteady  hea t flow, 
and  th a t needs an  und ers tan d in g  o f Bessel fu n c 
tions. O n  th is m a tte r  the A u th o r  can  speak  w ith  
som e feeling , because the sub ject o f hea t flow  has 
been o f  d irec t in te rest to  h im  b o th  in his eng ineer
ing w ork  an d  in  h is fo u n d ry  studies. M athem atics 
taugh t to  h im  a t the un iversity  d id  n o t go  fa r  
enough , w ith the resu lt th a t ever since he  h ad  to  
tack le  hea t flow the  h a rd  w ay, a n d  th e  w ay th a t 
takes m uch  longer.

M an y  fo u n d ers  have  seen th a t fasc inating  little  
b o o k  b y  R u dd le  called  “ T h e  Solid ification  o f 
C astings.” H ow  m an y  can tru th fu lly  say th a t the 
m athem atics p a r t  o f  it w as u n d ers to o d , an d  if  the 
m a them atics  w ere om itted , how  m uch w ould  be 
le ft o f  the b o o k ?  Paschk is has been w ork ing  fo r 
years w ith  an  electrical ap p a ra tu s  p lo tting  the 
m an n e r in w hich  steel solidifies. In  th is ap p a ra tu s , 
flow  o f  e lec tric ity  is used in p lace o f  flow o f  heat, 
and  the study  is ca rried  o u t on a la b o ra to ry  tab le , 
w hich  is m ore  co m fo rtab le  th a n  han d lin g  h o t 
m olten  steel. I t  is an  investiga tion^of considerab le  
im portance , b u t have readers beenT ab le  to  u n d e r
stand  it?  P ersonally , th e  A u th o r fo u n d  it heavy  
going. T h is  need  fo r advanced  m a them atics  im 
plies a  th ree -y ea r study.

H ydrau lics.— T he n ex t sub ject obv iously  o f  in 
terest to  the fo u n d ry  scientist is h v d rau 'ic s , o r the 
flow o f liquids. T h e  flow  o f liqu id  m etal is su b 'e c t 
to  th e  sam e law s as the  flow  o f  a n v  o th e r fiouid . 
b u t w ith the one d ifference— th a t it is a  vood deal 
m o re  difficult to  m ake  ca lcu la tions, because  th e  
p ro p ertie s  o f liqu id  m etal a re  chang ing  all th e
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tim e. A n o th e r com plica tion  is th a t the m eta l flows 
m ostly  th ro u g h  passages w ith p o ro u s  w alls, w ith 
the resu lt tha t, a t any  p o in t o f low  p ressu re  in the 
flow  channel, a ir  can  be sucked  in to  the m etal 
stream . T h e  th ird  com plica tion  is th a t oxide films 
can  fo rm  a t the su rface  o f  m olten  m etal, w hile 
o rd in a ry  liquids do  n o t fo rm  such films. In  light 
alloys and  in steel, such  films a re  w hipped  up an d  
p ro d u ce  d iscontinu ities an d  skin im perfections. I t  
shou ld  now  be c lear th a t hyd rau lics as tau g h t to  
th e  fo u n d ry  scientist m ust be o f even h igher s tan 
d a rd  th an  th a t tau g h t to  an  engineer. A t least, 
w ater, w ith  w hich the eng ineer has to deal, rem ains 
w ate r from  one end of the p ipe to  an o ther. So a t 
least tw o years should  be spent on hydrau lics. 
F u r th e r  app lica tions o f the flow o f fluids a re  such 
m a tte rs  as the flow o f  v ap o u r and  gases th rough  
the  sand. V en tila tion  and  dust ex trac tio n  com prise  
a  m ix tu re  o f  fluid dynam ics an d  h ea t flow, and  a 
good know ledge o f these subjects will he lp  the 
fo u n d ry  scientist to  get the best results fro m  their 
p rac tica l app lica tion .

Streng th  o f  M ateria ls .— T h e  las t basic  sub ject 
is streng th  o f m ateria ls . T o  a fo u n d ry m an  the 
streng th  o f  m ate ria ls  m a tte rs  fro m  th e  very  begin- 
ing o f h is w ork . A s soon as the m ou ld  is m ade 
he a sk s : is the green-sand  strong  en o u eh ?  W ill 
it su p p o rt the w eight o f the co res? W ill it yield 
u n d e r the pressure o f m eta l?  W ill th e  cores be 
b ro k en  by the buoyancy  forces?  T he  avo idance  o f 
ho t-tea rs  in steel o r gunm etal is a n o th e r app lica tion  
o f  the p rincip les o f  the streng th  o f  m ateria ls , and  
is m uch easier if one has been tau g h t som e o f the 
basic  form ulre.

L ook ing  fa r th e r  ahead , all castings are  strength  
m em bers o f  stru c tu res  o r  m achines. T hey  have to  
c a rry  loads, an d  ju s t as the engineer has to  know  
how  to  ca lcu la te  the stresses in the p a rts  o f his 
m achines, so it is im p o rtan t fo r the found rym an  
to  u n d ers tan d  them , because he is m ak ing  the 
co m ponen ts  fo r the engineer, and  his job  is co n 
siderab ly  easier if bo th  sneak the sam e language. 
T he  A u th o r adm its th a t he sees no  need fo r the 
strength  o f m ateria ls  to  be taugh t to a very high 
stan d a rd — one y e a r’s course should  answ er.

Specialized Subjects
Besides these general sub jects th a t u n d ° r 'ie  all 

technology are  sub jects entirely  pecu liar to  foundries. 
A n exam ple o f  th is is the p rincip les o f solidification 
o f  castings. T h is m a tte r has been developed to a 
reasonab le  stan d ard  only  in the last 15 years o r so. 
In particu la r, the A u th o r w ould refer to  such w ork 
as tha t done in  the U .S .A . by B rinson and  D um a on 
the padding  o f  steel castings to  ensure perfect feed
ing; to the w ork  o f  B ishop and  Pellini on the feed
ing o f p lates and  rods, and  to  the w ork o f M yskow - 
ski, B ishop and  Pellini on the effect o f chills. T his 
w ork  has been done in a  tho rough  and  convincing 
scientific m anner, an d  one can n o t help  bu t be very 
im pressed w ith it.

In  this co un try  there is the w ork  o f R udd le  and 
his colleagues a t th e  B ritish  N o n -F e rro u s  M etals R e

search  A ssocia tion  o n  the flow o f h ea t in  m oulds an d  
on  the so lid ification  o f m etals. T he  B ritish Steel 
C astings R esearch  A ssociation  is said  to  be w ork ing  
on  the p rob lem  o f solidification o f castings, bu t a t 
the m om en t the A u th o r has no exact in fo rm a tio n  on 
this subject. Such experim ents have now  reached  a  
p o in t a t w hich the sub jec t can  be tau g h t because 
they have uncovered  som e o f the underly ing  p rin 
ciples and  have p ro d u ced  num erical da ta  th a t can  
be im parted  to  studen ts. R ead ing  th rough  the 
o rig inal papers , one m ay th ink  them  con trad ic to ry  
an d  no t obviously  o f p rac tica l utility , bu t th a t is 
w here th o ugh tfu l analysis by a com peten t teacher 
p roves its w orth . I t  can  be asserted  th a t the results 
are  usable r igh t now .

T he  science o f sands and  their b ehav iou r in fo u n 
dries is now  quite  advanced; and  I am  glad  to  say 
th a t m uch  of th is position  is due to w ork done 
in  E ng land  by the B ritish C ast Iro n  R esearch A sso
cia tion . G ood  w ork has also been done in  A m erica 
by such  people as D ietert. In teresting  w ork  has 
also been carried  ou t in G erm any , bu t because the 
results a re  w ritten  in  a foreign language, it has no t 
received m uch puolicity , particu larly  am ong  the 
ran k  and  file o f fou n d ry  technologists. W hen re fe r
ence is m ade to  sand  science, m ost people th ink  ju s t 
in  term s o f the p ropertie s o f  sand  m oulds and  cores 
a t room  tem peratu re . W hat the sand  does w hen it is 
su rrounded  by ho t m etal one p refers no t to  ques
tion ; yet th a t behav iour is ju s t w hat does m attef. 
W hy is it d isregarded— ju s t because it is a little diffi
cu lt! T he ideal foundry  scientist w ould  be on 
fam ilia r g round  w hen dealing w ith sand  a t the tem 
p e ra tu re  o f m olten  m etal. H e  w ould  have done the 
experim en ts w hich foundrym en  n o t only  have no t 
done, bu t have n o t even seen.

A n  im p o rtan t phase o f sand  science is d rying of 
m ou lds and  drying of cores— tw o very different 
m atters. I t  is a sub ject well understood , fo r 
exam ple, by M r. P arkes o f the B ritish C ast Iron  R e
search  A ssociation , bu t few w ould  care  to  stand  up 
an d  deliver a sh o rt lecture  on the basic p rincip les 
o f drying. D ry ing  o f a m ould  is an exercise in 
physics because it concerns sim ple evapo ra tion  of 
w ater; d rying of cores, on the o th er hand , concerns 
co m bina tion  of core  com pounds w ith oxygen and  is 
a  p rac tica l app lica tion  o f chem istry . I t  is clear tha t 
the general subjects o f physics and  chem istry  m ust 
also be taugh t to  foundry  students.

A t this stage it should  be realized th a t the subjects 
so fa r m entioned  a re  taugh t a t o th e r science courses, 
fo r instance engineering , an d  th a t is true  enough. 
A  persona l answ er, how ever, is th a t technology is 
such a  vast dom ain  th a t the exam ples taugh t m ust 
be chosen to suit the p a rticu la r field. T he heat flow 
to an  engineer is the hea t flow th rough  the cy linder 
w alls o f an engine; the heat flow to a found rym an  
is the flow from  a solid ify ing casting , som eth ing  qu ite  
d ifferent. In  the course envisaged a ll the subjects 
w ould  be given a fo u n d ry  slant.

P rac tica l W ork
W hen any  technology is tau g h t a t a  university , 

the lectures a re  supplem ented  by prac tica l w ork
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w hich is designed to  give realistic p ro o f o f the scien
tific princip les taugh t. S im ilarly , in the course e n 
visaged, the p rac tica l w ork  w ould dup lica te  som e of 
the discoveries. F o r  instance, experim ents w ould be 
m ade to  d em onstra te  the correctness o f B rinson and  
D u m a ’s conclusions on the feeding o f castings. S uch 
phenom ena  as gas p ick-up  from  m ould -reaction  
w ould  be dem onstra ted , together w ith the effects o f 
various rem edies. W hen som ebody teaches th a t the 
w ay to d ry  a m ould  is ju s t to  raise its tem pera tu re  
above 100 deg. C ., th is m ust be dem onstra ted . I f  
som eone says th a t coal-dust in g reen-sand produces 
m ore flexibility a t high tem pera tu res, it m ust be 
p roved  to the students.

It is essential, m oreover, tha t each  studen t should  
no t m erely stand  by and  w atch; he m ust do the actual 
experim ent. H e m ust analyse the results, section the 
specim ens, take gam m a-ray  p h o tog raphs, m easure 
the specific g ravities an d , finally, w rite a report. H e 
m ust spend a p ro p o rtio n  o f his tim e in in tim ate 
testing  of foundry  m achinery . If, fo r instance, the 
lec tu rer says th a t by jo lting  a m ould  there  is g rea te r 
firm ness a t the b o tto m  o f  it, by squeezing it there is 
g rea te r firm ness a t the top , and by im pellor ram m ing  
there  is un ifo rm  hardness th ro u g h o u t, this m ust be 
show n, tried , m easured , and  plo tted  on  a curve. 
T h ere  is a w orld  o f difference betw een having m ade 
the test personally  and  read ing  ab o u t it in a book.

T he  trained  studen t m ust be very fam iliar w ith 
testing the p erfo rm an ce  o f a sand-m ill, core-m ixer, 
pneum atic  ram m er, various k inds of m ould ing  
m achines, core-blow ers, d ie-casting m achines, cen tri
fugal-casting  m achines, and  so on. T he various 
m ethods o f non-destructive testing m ust be taugh t 
and  personally  tried  o u t by the students. F o r  actua l 
m ould ing , core-m ak ing , cupo la  tending, e tc., a little 
in s tru c tio n  should  be given in the college w orkshops; 
the rest w ould be done during  the sum m er vacation  
u n d er the head ing  o f p ractical experience, ju s t as it 
is done  by o th er students.

T he above has been a  b rie f  survey o f  som e o f the 
sub jects an d  the w ay they should  be taugh t, so th a t 
being accom plished, it is p roposed  to just touch  upon  
tw o o th e r points. I f  it be decided tha t such a course 
as th a t ou tlined  above is n o t needed, by w hat m eans 
is the young  m an  to  acqu ire  the in fo rm ation  he 
needs? A t the  m om en t he is expected to read  
th rough  hund reds o f papers on found ry  subjects p u b 
lished every year, decide w hich of them  talk sense 
and  w hich are  w rong, and  then  set ou t to  teach h im 
self the new  know ledge. • In  doing th a t he does n o t 
even get the benefit o f  good know ledge o f m a th e 
m atics and  he will need to  be a very determ ined  
young  m an to  m ake  h im self p roficient in the found ry  
science. W hat is m ore, w hen he has taugh t h im 
self, he will find th a t he is a “ voice crying in the 
w ilderness ” because no  one will u nders tand  w hat he  
is talk ing  abou t.

W here a re  the lecturers, p ro fessors , if you  like, 
com ing  from ? T h e  best source o f  such teachers will 
be  the th ree  research  associations, the B ritish C ast 
Iro n  R esearch A ssociation , the B ritish N o n -F erro u s  
M eta ls  R esearch  A ssociation , and  the B ritish Steel 
C astings R esearch  A ssociation . O ne m igh t in  add i

tion find an odd  m an  here  and  there  a t  a  university  
o r in an  industria l firm. T here , there is a m a jo r diffi
culty  : in B ritain  only a hand fu l o f people are  qu a li
fied to  teach  in th e  course u nder discussion. T his 
is perhaps in  itself an  a rgum en t fo r do ing  som eth ing  
ab o u t it.

I t is postu la ted  as ax iom atic  th a t teach ing  in every 
sphere, every industry  m ust reach the highest s tan 
dard . T h is is asserted  on two g ro u n d s :— (a) T h a t it 
is a divine du ty  to  seek know ledge and  en ligh ten 
m ent, and  (b) tha t th is co un try  now  has to  rely o n  
incom e derived from  industria l exports. O ne som e
tim es ob ta ins a be tter perspective o f a subject by 
looking at the situa tion  in o th er industries. F ound ry - 
m en and  engineers w ork  side by side and  w ork to  
the sam e end . So let us see w hat is done in engi
neering. B ritain  leads the w orld  in jet a irc ra ft. 
T hese a irc ra ft w ere designed in com petition  w ith 
the m ost h igh ly -tra ined  people in A m erica and  G e r
m any. C ou ld  it be though t th a t B rita in  w ould have 
been in  the sam p position  if the key people  in the a ir 
c ra f t industry  w ere fo rced  to receive the ir educa tion  
a t the level o f a “ C ity  an d  G u ild s ” w orkshop  
course?

DISCUSSION
D r . J . G . P e a r c e , o .b .e ., d irec to r o f the B ritish 

C ast I ro n  R esearch  A ssocia tion , said th a t, in 
m ak ing  a few  com m ents on D r. Ivano ff’s paper, 
he w ould  like to  endo rse  m ost o f w hat h ad  been 
said , p a rticu la rly  th e  p lea fo r high-level teach ing  
o f fo u n d ry  science an d  its anc illa ry  subjects. H e 
th o u g h t he h a d  scarcely  done justice to  the p resen t 
s itua tion , how ever, in suggesting th a t all fou n d ry  
teach ing  w as a t  th e  opera tive  level, ca te red  fo r by 
“  C ity  an d  G u ild s  ” courses. H e  ap p ea red  to  
overlook  the  N a tio n a l F o u n d ry  C ollege, fo r ex 
am ple. T h is  one-year d ip lom a course (o r 18 
m on ths fo r those no t fu lly  p repared ) w as reg a rd ed  
as being a t p ost-g radua te  level, a lth o u g h  a degree 
w as n o t essential fo r adm ission . T h e  C ollege w as 
an  en tire ly  independen t body , a lthough  all the 
research  associa tions concerned  w ith cast m etals 
w ere rep resen ted  on its govern ing  body  an d  the ir 
staffs p artic ipa ted  in the specialized teach ing . F o r  
th e  last five years, the staff o f the B ritish C ast Iro n  
R esearch  A ssocia tion  h a d  given som eth ing  like 20 
lec tu res each session. T o  som e ex ten t, th e re fo re , 
D r. Ivanoff's  suggestion w as a lready  in opera tion .

Requirem ent from  the Industry
T h ere  w as now  u n d o u b ted ly  a  sufficient bo d y  of 

know ledge in existence to  justify  a  course in fo u n 
d ry  science a t  un iversity  level. A s the A u th o r 
had  ind ica ted , it w as w ider th an  fo u n d ry  m e ta l
lurgy , b u t he do u b ted  w h eth er it should  be tau g h t 
a t m ore  th an  one o r tw o centres. W h e th e r th a t 
w ould  be ach ieved— and  th is w as h is m ain  p o in t—  
depended , in  h is persona l o p in ion , on the industry . 
T h e  connection  m igh t n o t a t first sight be clear, 
b u t if one exam ined  th e  n u m b er an d  v arie ty  o f 
p ro fessional C h airs  crea ted  d u ring  th e  past few  
years, it w ould  be seen th a t th e  un iversities w ere 
unlikely  to  have any  ob jection . I t  depended  upon
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S h ou ld  F o u n d ry  Science be taught a t a U niversity?

th e  in d u stry , because courses w ere p rov id ed  fo r 
studen ts, a n a  studen ts w ou ta  only  take  such courses 
if  the to u n a ry  in d u s try  o ttered  a  w orthw hile  career. 
T o -day  a  g rad u a te  fo u n d  h is w ay to  th e  fo u n d ry  
industry  by acciden t ra th e r  th an  design. F o rm erly , 
in te lligen t m en  grew  up  w ho  cou ld  have p ro fited  by 
un iversity  tra in ing , bu t did n o t get it, an d  they  
advanced  to  responsib le  w ork  in  sp ite  o f tha t. 
T o -d ay  it  w as n o t a question  o f w hether the in 
dustry  w an ted  un iversity  m en, b u t o f w hether it 
w an ted  in telligen t m en  a t all, because in telligen t 
m en  w ere now  all ab le  to  get a  university  ed u ca 
tion . T h e  g rea t engineering , chem ical a n d  o ther 
firm s a n d  scientific bodies system atically  com bed  
th e  un iversities fo r recru its  even befo re  they  had  
tak en  th e ir  final exam inations. W h a t chance  h ad  
th e  fo u n d ry  in d u s try ?  F ew  fou n d ries  w ere big 
enough  to  take  a new  g rad u a te  every year. S ince the 
in dustry  em ployed  150,000 people, a n d  som eth ing  
like one in 25 shou ld  have a  superio r educa tion , it 
w as obvious tha t, estim ating  on a w ork ing  life o f 
40 yrs., the  industry  needed 100 recru its  each  year, 
o f  w hich the F o u n d ry  C ollege w as now  p rov id ing  
ro ugh ly  one-fifth . I t  w as n o t suggested, o f  course, 
th a t m ore th an  a  frac tio n  o f  th is h u n d red  needed 
tra in in g  in the h igher techno logy  o f th e  in dustry  on 
th e  lines suggested  b y  the A u th o r, b u t ce rta in ly  a  
p ro p o rtio n  so tra in ed  w ould  ju s tify  itself.

Co-operative Action
A lthough  n o  fo u n d ry  w as big enough  to  ac t 

a lone , he saw  n o  reason  w hy the fo u n d ry  in dustry  
shou ld  n o t ac t to ge ther in this w ay  th ro u g h  its 
rep resen ta tive  institu tions, th e  lead ing  tra d e  asso
ciations. A  given sm all n u m b er o f  recru its  m ight 
be ab so rb ed  p e r an n u m  an d  the research  associa
tions m igh t ac t as a su itab le  “  cu sh ion ,”  pending  
the ir jo in ing  firm s, w hen  th e ir en try  w as fo r som e 
reason  delayed. Indeed , this m igh t fo rm  p a r t  o f 
th e ir tra in ing .

W h a t the universities insisted on  w as the use o f 
p a rtic u la r fields o f  know ledge to  teach  m en  to  
th ink  logically  an d  to  incu lca te  a  m en ta l d iscipline 
w hich w ou ld  enab le  studen ts to  go  on  learn ing , so 
th a t they  cou ld  bring  a critical m en ta l a p p a ra tu s  to  
bea r on every  p roposition , every ad d itio n  o f k n o w 
ledge, technical a rtic le , p ap e r o r P a ten t th ey  com e 
across.

State of Affairs Abroad
H e w as encou raged  in  these view s by  th e  p ra c 

tice o f  o th e r industria l coun tries w ith  w hich  th is 
c o u n try  h a d  to  com pete. C astings h ad  eno rm ous 
p o ten tia lities fo r  th e  fu tu re  an d  som e rem ark ab le  
developm ents h ad  taken  p lace in the las t few  years. 
In  G erm an y , the teach ing  o f  fo u n d ry  science a t  
un iversity  level w as a com m onp lace  an d  h a d  been 
carried  on fo r over a q u a rte r  o f  a  cen tu ry . A t its 
la rgest un iversity , A achen , th e  fo u r-y ea r m eta llu rgy  
course could  be specialized  in fo u n d ry  science 
during  th e  las t tw o  years , and  th is  h ad  abso rbed  
30 studen ts a year. T h is  in s truc tion  w as carried

on  in  the F o u n d ry  In s titu te , a  new  six-storey 
bu ild ing  w hich w as p e rh ap s  th e  m o s t im pressive 
fea tu re  o f tm s tow n o f C nartem agne. 'in u s , 30 
g rad u a tes  a year w ere fed  in to  the fo u n d ry  industry  
o f a  co u n try  w hich  h a d  sm aller fo u n d ry  o u tp u t 
th an  o u r ow n, an d  the ir ab so rp tio n  w as so  n o rm al 
a  p ro ced u re  th a t n o  specia lly -organized  a rra n g e 
m ents seem ed to exist. In  F ran ce , the cen tra l trade  
associa tion  p icked  an d  sen t each  year to  the F o u n 
d ry  H igh  School in P aris , w hich is ru n  m u ch  like 
the (B ritish) N a tio n a l F o u n d ry  C ollege, ab o u t 24 
g rad u a tes  fro m  the g rea t F ren ch  h igh  schools, 
w hose qualifications w ou ld  com pare  very  fa v o u r
ab ly  w ith  B ritish  g raduates. P resum ab ly  these 
s tuden ts  w ou ld  be convinced  th a t th e  industry  
offered w orthw hile  careers. In  th is co u n try , it w as 
m u ch  easier th a n  in  th e  coun tries m en tio n ed  fo r  a 
m an  to  m ake  his w ay fro m  the b o tto m  to the top  of 
th e  lad d e r o f success, an d  this w as a  fe a tu re  o f the 
system  one w ould  do  w ell to  p reserve. N ev erth e 
less, it m ust be expected  th a t it w ould  becom e less 
an d  less likely fo r a  m an  to  reach  the h ighest posi
tions in the in d u s try  un less he h ad  been tra in ed  a t 
a  un iversity  o r  equ ivalen t in stitu tion .

T he  position  in  the U n ited  S tates w as d ifferen t 
in th a t a  m uch  la rg e r p ro p o rtio n  o f  m en  w ere 
tra in ed  in  techno logy  a t  th e  S tate  un iversities an d  
institu tions, an d  in these m eta llu rgy  w as usually  
trea ted  as p a r t  o f the w ork  o f  th e  eng ineering  de
p a rtm en t. T ra in in g  in techno logy  to  th e  h ighest 
levels w as ava ilab le  in som e o f th e  m ore  o u ts tan d 
ing un iversities an d  schools o f  technology , w hich 
h a d  a F ed e ra l an d  even a n  in te rn a tio n a l rep u ta tion .

O ne fu r th e r  p o in t m ig h t be m entioned . I f  re 
cru its a t un iversity  level w ere needed in the British 
fou n d ry  industry , he suggested ' th a t  they  m igh t 
w ell be fo u n d  am o n g  g radua tes  o f  th e  g rea t schools 
o f  engineering , because there  w ere m any  m ore  
studen ts o f  engineering  th an  o f  m eta llu rgy , and , 
a f te r  all, th e  p ro d u c tio n  o f castings w as m ain ly  an 
eng ineering  job . E ngineering  studen ts expected 
to  tak e  som e fo rm  o f ap p ren ticesh ip  tra in in g  and  
this cou ld  read ily  take  ih e  fo rm  o f  facilities fo r 
tra in in g  in  the fo u n d ry . T h e  in d u s try  w ou ld  find 
such m en  o f g rea t value on the p ro d u c tio n  side, 
a n d  possib ly  m ore  usefu l in m an y  found ries  th an  
m eta llu rgy  s tuden ts, w ho d id  n o t com m only  expect 
to  take  an  appren ticesh ip .

H e  n a tu ra 'ly  w elcom ed th e  A u th o r’s suggestions 
th a t the staffs o f  th e  research  associa tions m ish t 
be draw n  u p o n  fo r  advanced  teach ing  in  fo u n d ry  
subjects, an d  the speaker had  indicated  th a t in one 
d irec tion  th is w as a lread y  being done. A lso , they  
a lread y  gave occasional lec tu res to  un iversity  
studen ts an d  sen ior staff w ere som etim es called  
upon  to  ac t as exam iners fo r h ig h er degrees. T hey  
could , th e re fo re , be  re sa rd e d  as fu lly  co m p e ten t to  
un d ertak e  w ork  o f  this kind.

C o c k b u r n s , L im it e d , valve makers. Cardonald, 
Glasgow, have taken office premises at 175, Piccadilly, 
London, under the management of Caot. (E) G. R. 
Cook, r .n . (r e t d .). This office will deal with sales 
and maintenance for the London area and home 
counties.
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Effect o f H eat on Clays and its Bearing on the 44 Life ” 
o f Clay Bonds*

By S. Davidson, B.Sc., and J. White, D.Sc.

(C o n tinued  fro n t page  174)

(3 ) C h a n g e s  i n  P r o p e r t ie s  o n  H e a t in g .

T o  investigate th e  effects o f  tem pera tu re  on  the 
p roperties o f  the clays, large sam ples w ere heated  
in  an  oxidizing atm osphere  fo r 24 hrs. a t  tem pera tu res 
rang ing  from  110 to  900 deg. C . T he tests described 
below  w ere th en  carried  o u t on  these sam ples.

(a) Bonding Properties.
M ixtures o f  th e  heated  clays w ith  w ashed C helford  

sand  w ere p repared  by m illing a t various m oistu re  
con ten ts, the clay ad d ition  being 5 p e r cent, o f  
the w eight o f  the sand  in the case o f  the m ontm orill- 
onites an d  7.5 per cent, o f  th e  w eight o f  the san d  in 
the case o f  th e  kaolinites. G reen- an d  dry-strenglhs 
(the la tte r a fter d rying fo r 2 hrs. a t 200 deg. C .) 
w ere th en  determ ined  on A .F .S . test-pieces ram m ed  
10 tim es w ith  th e  s tan d ard  A .F .S . ram m er. T he 
curves o f  green- and  dry-streng th  against m oistu re  
con tem  are  show n in Figs. 3, 4. 5 and 6.

Green-strcngth : W ith  a ll o f  the clays, th e  p eak  
s treng th  falls progressively w ith  increasing tem pera
tu re  o f  trea tm en t, w hile the m oisture co n ten t a t  the 
p eak  tends to  increase. T his la tte r tendency is

’ P ap e r p resented  to  the  fif tie th  an n u a l m eeting  of the  
In s ti tu te  c f B ritish  F oundrym en  a t  B lackpool.

4 5 6 3
M O IS T U R E  C O N T E N T  P E R  CEN T.

F ig . 3.— Variation in Grcen-strength (upper) and Dry- 
strength (lower), over a Range o f Moisture Con
tents, o f Chelford Sand bonded with 7|- per cent, 
additions o f (A) N ewton A bbot Ball Clay heated 
at Various Temperatures and (B) Plastic Kaolin. 
(A.F.S. Test-pieces rammed  10 times, and, fo r  the 
Dry Tests, dried at 200 deg. C. fo r 2 hrs.).

particu larly  m arked  in  the  case o f  the tw o kao lin itic  
clays, an d  w ith  heat-trea tm en ts betw een 300 and  
500 deg. C. th e  curves m ove progressively to  the 
righ t, so  th a t the s treng th  a t a  given m oistu re  co n ten t 
beyond th e  peak  increases. W ith  the sam ples heated  
to  over 600 deg. C ., in w hich decom position  o f  the 
clay  w ou ld  be p ractically  com plete (as show n in 
F ig . 2), th is  m ovem ent o f  th e  peak  to  the righ t ap p ears  
to  have been arrested  an d  a  fall in streng th  occurs. 
T he effect o f  these varia tions on  th e  streng th  a t  a  
c o n stan t m o istu re  con ten t o f  4.0 per cent, is show n 
in  F ig . 10. In  each case, the m easured streng th  
rises to  a  m axim um  a t ab o u t 500 deg. C ., i.e., w ith in  
the dehyd ra tion  range, before it  finally  falls. I t 
sho u ld  be em phasized, how ever, th a t though  the 
m easured  streng th  increased  up  to  500 deg. C . 
the  p lastic  p ropertie s o f  th e  sand  m ix as judged  by 
feel a n d  m ouldab ility  de terio ra ted  progressively w ith 
increasing tem perature .

W ith  the m ontm orillon ites, the m ovem ent o f  the
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F ig . 4.—  Variation in Green-strength (upper) and Dry- 
strengtli (lower), over a Range o f M oisture Con
tents o f Chelford Sand bonded with 5 per cent, 
additions o f (A) Italian, and (B) Wyoming Benton
ite healed at Various Temperatures. (Test-pieces 
prepared as fo r  Fig. 3.1
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Fig. 5.— Variation in Green-strcngth {upper) and Dry- 
strengih {lower), over a Range o f Moisture Con
tents, o f Chelford Sand bonded with 5 per cent, 
additions o f (A) Pembina, and {B) Greek Bentonite 
heated at Various Temperatures. (Test-pieces pre
pared as fo r  Fig. 3.)

peak  to  the r igh t is in  general less p ronounced , the 
g reatest shifts occurring  w ith  th e  N o rth -A frican  
an d  Ita lian  bentonites. In  the case o f  th e  fo rm er 
th is is sufficient to  cause a  sligh t increase in  the  
streng th  a fte r heating  a t  275 deg. C. an d  (over p a r t 
o f  the m oistu re  range) a t  360 deg. C ., a fte r w hich the 
s treng th  falls rapidly . W ith the W yom ing an d  
Ita lian  bentonites, there is little  fa ll in  streng th  a t 
m oistu re  con ten ts beyond  the peak  u n til p reheating  
tem pera tu res in excess o f  500 deg. C. w ere used, 
w hile w ith  the G reek  ben ton ite  an  initial fall a t 
380 deg. C. is a rrested  a t  440 to  450 deg. C. T he

M O IS T U R E  C O N T E N T  P E R C E N T .

Fig. 6.— Green-strength {upper) and Dry-strenglli 
(lower) over a Range o f Moisture Contents, o f 
Chelford Sand bonded with 5 per cent, additions of 
(A) Natural Fullers’ Earth and (B N orth African  
Bentonite heated at Various Temperatures. (Test- 
pieces prepared as fo r  Fig. 3.)

stren g th  then  falls to  low  values in the  sam ple heated  
to  640 deg. C. W ith  b o th  th e  Pem bina ben ton ite  
an d  th e  F u lle rs’ E a rth  on  the o th er h an d , the strengths 
fa ll con tinuously  w ith  increasing tem pera tu re  above 
110 to  150 deg. C. T hese features are  show n m ore 
clearly  by the g reen -streng th /tem pera tu re  curves 
a t  4 .0  p e r  cent, m o istu re  p lo tted  in  Figs. 11, 12 an d  
13.

D ry-streng th : In  general, th e  d ry -strengths s ta rt 
to  fall a t  low er tem pera tu res th an  do  the green- 
streng ths. T his is show n bo th  by the effect o f  heat 
on  the d ry -streng th /m o is tu re  co n ten t curves o f

M O IS T U R E  IN GM . P E R  IOO G M , O F  P R E H E A TE D  
C L A Y  M O IS T J R E  P H Y S IC A L L Y  H E LD  '

F ig . 7 .—Vapour-pressure Isotherms at 30 deg. C. o f (A) Wyoming, and (B) Greek Bentonite after Heating at
Various Temperatures.
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(M O ISTU R E P H Y S IC A L H E L D )

F ig . 8.— Vapour-pressure Isotherms at 30 deg. C. o f (A) 
Natural Fullers’ Earth, and (B) Pembina Bentonite 
after Heating at Various Temperatures.

Figs. 3, 4, 5 an d  6 and  a lso  by the dry-streng th  
tem pera tu re  curves a t  4.0 per cent, m o istu re  show n 
in  Figs. 10, 11, 12 and  13. W ith  the ch ina  clay, 
this fa ll-o ff in streng th  first becom es ap p a ren t a fter 

. hea ting  to  300 deg. C. an d  increases regularly  w ith 
increasing tem pera tu re , w hile w ith  the ball clay a 
rap id  d ro p  occurs betw een 300 and  430 deg. C. 
a fter w hich the ra te  o f  fa ll w ith  tem pera tu re  decreases. 
In  the  case o f  the m on tm oiillon ites, the  in itia l dry- 
streng ths a fte r p reheating  a t  110 deg. C. vary  co n 
siderab ly , th e  values a t  4.0 p e r cent, m oistu re  being

TEMPERATURE DEG. C.

F ig . 9.— Curves showing the Effecl o f Prior Heat- 
treatnient on the Surface Areas o f Various Clays 
as Calculated from  their Water Absorption Iso
therms using the B.E.T. Equation.

170, 190 an d  160 lb. p e r sq. in. approx im ately  w ith  
the W yom ing, I ta lia n  and  G reek  benton ites and  
70, 130 an d  100 lb. per sq. in. w ith  Pem bina ben ton ite , 
N o rth -A fr ic a n ' ben ton ite  an d  the F u lle rs’ E arth . 
W ith  increasing  tem pera tu re  o f  p re-trea tm en t, the 
W yom ing. I ta lia n  an d  N o rth -A frican  ben ton ites 
suffer on ly  a  sm all d im inution  in streng th  u p  to  
300 deg. C. w hile the G reek  ben ton ite  again  loses 
its streng th  in tw o d is tinc t stages. W ith  th e  P em bina 
ben ton ite  an d  the F u lle rs’ E arth , o n  th e  o ther hand , 
th e s tre n g th  falls con tinuously  from  1 lO to  150 deg. C ., 
though  w ith  th e  fo rm er th e  ra te  o f  fall is so  slow  a t 
h igher tem peratures th a t it gives the h ighest streng th  
o f  all the  clays a fte r heating  to  600 to  700 deg. C.

Base-exchange C apacity : B ase-exchange capacities 
w ere m easured  o n  sam ples o f  the  p rehea ted  clays 
using  the  m ethod  described earlier. T he curves o f  
base-exchange capacity  aga in s t p re-trea tm en t tem 
p era tu re  a re  show n in Figs. 10, 11, 12 a n d  13, th e  
base-exchange values fo r convenience being expressed

F ig . 10.— Graphs for  (/I) Plastic Kaolin, and (B) N ewton A bbo t Ball Clay o f (1) Green-strength at 4  per cent. 
Moisture, and (2) Dry-strength against Calcination Temperature o f Chelford S a n d fH  per cent. Clay Mixes; 
(3) Base-exchange Capacity against Calcination Temperature, and (4) M oisture Content (based on Calcined 
Weight o f Clay at 900 deg. C.), (a) after Heating to Various Temperatures, and (b) after Heating follow ed

by Re-wetting and Drying a t  110 deg. C.
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P E R  C E N T  
A D S O R P T IO N  0-4 R .H
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T EM P ER A T U R E  DEG.C T E M P E R A T U R E  D EG .C .

F ig . 11.—Similar Values fo r  (A ) Italian, and (B) W yom ing Bentonite corresponding to the Various 
Treatments detailed for Fig. 10, except that 5 per cent. Clay M ixtures instead o f 7± per cent, were 
used. Graph (B) for Wyoming Bentonite also includes (5) Moisture Adsorption at 30 deg. C. and 

0 .4  Relative H um idity against Calcination Temperature.

on  th e  basis o f  th e  w eight o f  clay to  give 100 gm. o f  
residue  a fte r  ca lc ination  a t  900 deg. C . ' I t  w ill be 
seen th a t the curves fo r th e  k ao lin itic  clays ap p aren tly  
ind ica te  a  slow, progressive fa ll in  base-exchange 
capacity  over the en tire  range. In  the case o f  the 
m on tm orillon ites, the curves a re  o f  tw o types, those  
fo r  the W yom ing and  Ita lian  benton ites and  to  a  
som ew hat less ex ten t the G reek  ben ton ite  ind icating  
on ly  a  sligh t fall in base-exchange capacity  u p  to  a 
tem p era tu re  o f  400 to  500 deg. C ., w hile w ith  the

o th er th ree  clays th e  base-exchange capacity  fa lls 
con tinuously  from  room  tem p era tu re  upw ards. 
T he significance o f  th is is discussed later.

(6) M oisture Adsorption and Surface Area.
V assiliou  an d  W hite12 have investigated  th e  re la tio n 

sh ip  betw een m oistu re  ad so rp tio n  an d  v apou r 
pressure o f  several bond ing  clays. F ro m  a considera
tio n  o f  th e ir experim ental vapour-p ressu re  iso therm s, 
they concluded  th a t the first stage o f  ad so rp tio n  a t

10 50

60 i/i

CALC IN ED
PER  CEN T 
ADSO RPTIO N  AT 
0 -4  R .H .

400 600
T E M P E R A T U R E  D EG .C .

400
T EM P ER A T U R E  D EG .C .

F ig  12.— Graphs fo r  (A) Pembina, and (B) Greek Ben tonite o f Results from  Similar Treatments to those 
detailed for Fig. 10, except that, in this Case also, 5 per cent. Clay M ixtures instead o f 71 per cent, 
were used, and (5) Moisture Adsorption per cent, at 30 deg. C. and 0 .4  Relative H um idity against

Calcination Temverature is plotted.
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F ig . 13.— Graphs o f Corresponding Values for (A) N orth  African Bentonite, and IB) Natural Fullers’ Earth, 
fo r Treatment set out fo r Fig. 10, but with 5 per cent. Clay Mixes, and (5) (for B only) Moisture 

Adsorption at 30 deg. C. and 0.4 Relative H um idity against Calcination Temperature.

low  v apou r pressures w as due to  the fo rm ation  o a f  
m ono-m o lecu lar film  o n  the  clay surfaces and  
h y d ra tio n  o f  the exchangeable cations. A t higher 
v ap o u r pressures, fu r th e r ad so rp tio n  to o k  place w ith 
th ickening  o f  the w ater film due to  the osm otic activity  
o f  th e  exchangeable cations and  filling o f  the sm aller 
po res due to  cap illa ry  condensation . T hey a lso  
used  the B runauer-E m m ett-T eller equa tion  to  calcu
la te  the  surface areas o f  their clays an d  show ed th a t 
it  decreased as the  clay  w as heated  to  progressively 
h igher tem peratures.

A s p a rt o f  the presen t investigation it was considered 
w o rth  w hile to  extend th is w ork  since it was likely to  
p rov ide  add itiona l in fo rm aton  on  the effect o f  heating  
on  th e  clays investigated. Since tim e did n o t allow  
a ll eigh t clays to  be stud ied  in this w ay, fou r o f  the 
m on tm orillon ites w ere selected, viz., the W yom ing, 
G reek  and  P em bina  ben ton ites an d  the F u lle rs’ 
E a rth . T h e  m eth o d  used w as as fo llow s: —

A fter d ry ing a t  110 deg. C. sam ples o f  the clay 
15 to  20 gm. in w eight were heated in a ir  in a wire- 
w ound  fu rnace a t selected tem peratures u n til the 
w eight was constan t. A t the end  o f  the period  o f  
heating , the crucible an d  clay w ere transferred  w hile 
still h o t to  a  d ry  desiccator vessel w hich contained  
n o  desiccant. A fter cooling , the clay w as quickly 
p laced, in  am o u n ts  o f  ab o u t 2 gm ., in  a  series o f  glass 
w eighing-bottles fo r w hich the ta re  w eight h ad  been 
recorded . These w ere im m ediately  stoppered  and  
re-w eighed to  ascerta in  the exact am o u n t o f  clay they 
con ta ined . E ach  sam ple w as th en  w etted  w ith  
distilled  w ater w hile still in the w eighing-bottle, 
w hich w as then  suspended, w ith  the s topper rem oved, 
over a  sa tu ra ted  sa lt so lu tion  o f  know n v apou r 
pressure (see A ppendix  I), in a  Pyrex boiling-tube, 
fitted  w ith  a  one-hole rub b er stopper th rough  w hich 
passed  a sh o r t length  o f  glass tu b ing  connected— by 
m eans o f  ab o u t 3 in. o f  ru b b e r pressure-tub ing— to  a 
second  an d  ra th e r longer piece o f  glass tub ing . T he 
insert o f  ru b b e r tub in g  was to  allow  th e  bo iling  tube

to  be  sealed off, w hen requ ired , by m eans o f  a  screw 
clip . T he  w eighing-bottle con ta in ing  the clay was 
suspended by m eans o f  w ire th read  from  a  sm all w ire 
ho o k  pushed in to  the ru b b e r stopper. A fter p lacing 
the clay in the bo iling  tube and  inserting  the stopper, 
the  tube  w as slow ly evacuated  by connecting  the 
o u tle t tube  to  a  ro ta ry  vacuum  pum p, then  sealed off 
by m eans o f  a screw  clip  an d  im m ersed in a w ater- 
b a th  con tro lled  a t  30 deg. C. w here it w as left un til 
th e  clay h a d  ceased to  lose m oistu re  to  the salt 
so lu tion . G enerally , periods o f  from  one to  tw o 
weeks w ere necessary fo r the w eight to becom e 
constan t. (This w as determ ined  by rem oving  the 
w eighing-bottle, re-w eighing it, rep lac ing  it in  th e  
boiling-tube, re-evacuating  and  con tinu ing  the trea t
m en t fo r a fu rth er few days un til n o  fu rth er change 
in  w eight w as observed.) T he clay was then  in 
equ ilib rium  w ith the v apou r pressure over the sa lt 
so lu tio n  a t 30 deg. C . T he to ta l m oistu re  taken  up  
a t  th is v ap o u r pressure w as given by  th e  difference 
betw een the final w eight o f  th e  clay an d  th e  in itia l 
w eight o f  the clay a fter calc ination . T he physically- 
ad so rb ed  m oistu re  w as tak en  as th a t driven o ff w hen 
the sam ple w as re-dried  a t  110 deg. C . T he  difference 
betw een the to ta l m o istu re  taken  u p  an d  the physi
cally -adsorbed  m oistu re , represen ting  m oistu re  n o t 
lo s t a t 110 deg. C .,w as  found  to  depend  only o n  the 
prev ious hea t-trea tm en t o f  th e  sam ple an d  to  be 
independen t o f  the  v ap o u r pressure.

V apour-pressure Isotherm s
F o r  each  clay, a  series o f  de term inations w as m ade 

over sa lt so lu tions o f  different v ap o u r pressures. 
V apour-p ressu re  iso therm s w ere then  constructed  fo r 
each o f  the sam ples by p lo tting  physically-adsorbed 
m oisture , as th e  w eight o f  w ater ad so rb ed  per 
100 gm . o f  the preheated  clay , against v ap o u r pressure. 
T he curves ob ta ined  fo r each o f  th e  fo u r clays a fter 
preheating  to  various tem pera tu res a re  show n in 
F igs. 7 an d  8. I t  w ill be seen th a t th e  in itia l ad so rp 
tive pow er o f the P em bina  ben ton ite  and  th e  F u lle rs’
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E ffec t o f  H ea t on. C lays

E a rth  a re  considerab ly  h igher th an  a re  those  o f the 
W yom ing an d  G reek  bentonites. W ith  increasing 
tem pera tu re  o f  p reheating , how ever, th e  adsorp tive  
pow er o f  the tw o fo rm er clays decreases m ore  rap id ly  
than  do  those o f  th e  la tte r. T h is is in genera l 
agreem ent w ith the incom plete d a ta  on  Pem bina and  
W yom ing ben ton ites presen ted  by V assiliou and  
W hite1- except th a t th e  initial ad so rp tio n  o f  u n p re 
heated  W yom ing ben ton ite  w as found  by these 
investigators to  be h igher th an  th a t o f  Pem bina 
ben ton ite  a t  relative hum idities o f  over 90 per cent. 
T he m ethod  em ployed to  determ ine the v apou r 
pressures in the p resen t w ork  is, how ever, m ore  d irect 
and , therefore , presum ably  m ore accura te  than  th a t 
em ployed by V assiliou and  W hite. A n o th e r p o in t 
o f  difference is th a t in the p resent w ork  the equ ilib 
rium  m oistu re  con ten ts w ere app roached  by deso rp 
tio n  o f  m oistu re  from  the  clay, w hereas in the earlie r 
w ork  th e  equilib rium  m oistu re  con ten ts w ould— a t 
h igher m oistu re  con ten ts a t  least— be app roached  by 
ad so rp tio n . I t  is know n th a t considerab le  differ
ences can  occur betw een the ad so rp tio n  an d  desorp 
tio n  iso therm s o f  a  given clay w ith in  certa in  m oistu re  
ranges.

T he varia tio n  w ith  pre-trea tm en t tem pera tu re  in 
the m oistu re  ad so rp tio n  a t  40 per cent, rela tive 
hum idity  fo r the cases o f  the fo u r clays exam ined 
is show n in Figs. 11, 12 an d  13. T his hum idity , as 
w as po in ted  o u t by V assiliou a n d  W hite, corresponds 
approx im ate ly  to  the p o in t o f  inflexion on th e  iso 
therm s, w hich can  be taken  as giving a  ro u g h  indica
tio n  o f  the m oistu re  requ ired  to  form  a  m ono- 
m olecu lar layer over the surfaces o f  the clay particles. 
A  m ore  precise m eth o d  is to  fit the curves to  the 
B .E .T . eq ua tion  (as w as a lso  done by these 
w orkers), o r  to  a n  a lte rn a tiv e  eq u a tio n  derived by 
H ü ttig ,32 b o th  o f  w hich perm it an  assessm ent o f  the 
m o istu re  requ ired  to  fo rm  a  m ono-m olecu lar film 
(see A ppendix  B). F ro m  the calcu lated  volum e o f  
th e  film, the surface a rea  can  then  be estim ated  if  a  
reasonab le  assessm ent can  be m ade  o f  the thickness 
o f  the film. X -ray  m easurem ents o f  the varia tion  o f  
the basal spacing w ith  expand ing  la ttice  m inerals 
ind icate , a s  p o in ted  o u t earlier, a  va lue  o f  th e  o rder 
o f  2.5Á . C alcu la tions based  on  th e  pack ing  o f  w ater 
m olecules in physically-adsorbed layers indicate a 
som ew hat larger va lue  th a n  th is, since they  give the 
packing  a rea  o f  th e  w ater on  the surface o f  the 
ad só rb a te  as 10.8Á .2 per m olecu le .14 T h is co r
responds to  a  film  thickness o f  approx im ate ly  3Á., 
if  th e  film has the sam e density  as liquid  w ater. F o r  
the p resen t pu rpose  it w as considered sufficiently 
accu ra te  to  assum e th e  la tte r  figure as ho ld ing . T he 
surface areas ca lcu la ted  by the B .E .T . an d  H ü ttig  
m ethods a re  show n in  T ab le  II  an d  a re  seen to  be 
o f  a  sim ilar o rder a n d  to  ind icate  a  v a ria tio n  o f  a  
sim ilar k ind  w ith  tem perature . T he B .E .T . values 
are  a lso  show n g raphically  in  F ig . 9 from  w hich it 
w ill be seen th a t, w hile th e  a reas o f  the W yom ing an d  
G reek  bentonites a re  relatively  little  affected by 
tem pera tu re  up  to  600 to  700 deg. C ., those  o f  the 
P em bina  ben ton ite  an d  the F u lle rs’ E a rth  begin to  
decrease rap id ly  a t  tem peratures m uch  b d o w  this. 
T h is difference in  behav iour is in  keeping w ith  th e

T a b le  I I .— Variation of Surface Area a* Calculated by B .E .T . and 
Jldttiy Equations with Temperature.

Temp., 
deg. C.

Surface area 
in  sq. m. per gm. Temp., 

deg. C.
Surface area 

in sq. m. per gm

B.E.T. Hüttig. B.E.T. Hüttig.

Wyoming bentonite. Pem bina bentonite.
110 273 449 110 480 573

315 and 248 426 200 449 507
440 310 416 503
615 200 292 435 133 212
700 31 53 060 96 154

805 33 44

Greek bentonite. Fullers’ earth .
110 245 391 110 367 080
380 234 376 300 359 037
490 188 297 435 281 587
690 138 222 015 128 197

700 55

difference in susceptibility  to  tem pera tu re  ind icated  
by the o th er properties studied.

C o n s id e r a t io n  o f  R e s u l t s

Figs. 10, 11, 12 an d  13 sum m arize the changes o f  
p roperties w ith  tem pera tu re  o f  the eight clays investi
gated , the curves show n giving :—

1. G reen- an d  dry-strengths o f  th e  sand  mixes a t
4.0 per cent, m oistu re  as read  off from  th e  green- and  
dry -streng th  curves.

2. B ase-exchange capacities p e r 100 gm. o f  the 
calc ined w eight o f  the clay.

3. R eversible m oistu re  ad so rp tio n  a t  30 deg. C. 
a n d  40 per cent, relative hum id ity  as read  off from

F ig . 14.— Diagram o f the " L ife  "-test Furnace. (A ] 
Top Section o f Furnace; T.P. =  Sand / Clay Test- 
piece; (B) Bottom  Section; F  — Three Gas Flues set 
at 60 deg. angle; A .B. — “ A m a l"  Gas Burner and 
F.S. = Firebrick Support.
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the  vapou r-p ressu re  iso therm s o f th e  W yom ing 
G reek  a n d  P em b in a  ben ton ites an d  th e  F u lle rs’ 
E a rth .

4. T o ta l w ater con ten ts, including com bined  w ater, 
per ICO gm. o f  th e  clay  residue after ca lc ination  a t 
800 to  900 deg. C. (a) im m ediately a fter p reheating  
an d  (f>) after re-w etting an d  re-drying a t  110 deg. C ., 
as ca lcu lated  from  th e  dehydra tion  curves o f  F ig . 2.

T he ou ts tand ing  fea tu re  o f  these d iagram s is the 
degree o f  in terdependence indicated  betw een the 
re ten tion  o f  th e  various properties on  heating  an d  
th e  dehydra tion  characteristics. In  the case o f  th e  
m on tm orillon itic  clays it w ill be seen th a t, in general, 
w hen  the loss o f  the O H -w ater betw een 110 to  200 
deg. C. an d  the in itial dehydra tion  tem pera tu re  is 
sm all, th e  base-exchange capacity , ad so rp tio n  capacity  
a n d  green-strength  rem ain  high un til the dehydra tion  
range is reached, then  fall rapidly  as dehydra tion  
proceeds. W hen, on  the o th er hand , there is p ro 
gressive loss o f  O H -w ater above 110 to  150 deg. C. 
the base-exchange capacity , m oistu re-adsorp tion  
capacity  an d  green-strength  a ll fall progressively w ith  
increasing tem pera tu re . T he fo rm er behaviour is, 
it will be n o ted , characteristic  o f  the W yom ing, 
Ita lian  an d  N o rth  A frican  bentonites (though  the 
la tte r  has a  low  in itial dehydra tion  tem peratu re  and , 
therefore , loses streng th  a t relatively low  tem pera
tures) and  to  a  som ew hat less definite extent o f  the 
G reek  ben ton ite , w hich, as a lready  po in ted  o u t, tends

H E A T IN G  C Y C L E S

F ig . 15.— (A ) Green-strength " Life "-test Curves, and 
(8) Green-strength “ Life "-test Values expressed as 
Percentages o f Initial Green-strength remaining after 
each Heating Cycle for Wyoming Bentonite (W.B.)\ 
Pembina Bentonite (P.B.); Greek Bentonite (G.B .); 
N orth African Bentonite (N.A.B.)\ Italian Bentonite 
(I.B.), and Natural Fullers’ Earth (N .F .E .).

to  lose its s treng th  in  tw o  stages. T h is la tte r  b eha
v io u r is observed  w ith  the P em bina  b en to n ite  an d  the 
F u lle rs ’ E a rth , w hich suffer m ark ed  losses o f  green- 
streng th  a fte r  heating  to  qu ite  low  tem peratures. 
S im ilar b u t ra th e r less-m arked tendencies a re  show n 
by the dry-streng th  curves, in th a t clays w hich tend  
to  re ta in  th e ir o ther p roperties unchanged  up to  the 
dehyd ra tion  tem pera tu re  show  a  sm aller in itial falling  
off o f  dry -streng th  w ith  tem pera tu re . T he  dry- 
streng th , how ever, seem s to  be p articu la rly  sensitive 
to  slight changes in  the o th er clay p roperties and , 
even w ith  clays show ing w ell-defined dehydra tion  
steps, it begins to  fall o ff rap id ly  before the dehyd ra
tio n  range is reached . T he  base-exchange-capacity  
curves show  a sim ilar bu t less-pronounced sensitivity 
since they a lso  show  a tendency to  fall a t tem pera
tures ra th e r below  the beginning o f  th e  dehyd ra tion  
step.

W ith  th e  kao lin itic  clays, the in terdependence o f  
the various p ropertie s is perhaps less obvious, though  
it m ay be no ted  th a t the ic ten tion  o f  green-strength  
to  fa irly  h igh  tem pera tu res is associated  w ith  the 
occurrence o f  a  w ell-defined d ehyd ra tion  range. 
T he ind ica tion  th a t the base-exchange capacity  is 
li tt le  affected by dehydra tion  needs fu rth e r investiga
tion , since th e  m ethod  em ployed fo r determ ining 
base-exchange capacities is n o t very accu ra te  a t  the 
low  values characterizing  these clays.

F ro m  th e  p rac tica l p o in t o f  view, the m c s t signifi 
can t ind ica tion  from  the presen t w ork  is th a t the 
sensitivity  o f  bond ing  p roperties to  tem pera tu re  is 
so  closely dependent on w hat a re  essentially  chem ical 
changes in the clay. T h is is a t variance w ith the 
view th a t has been expressed, based on  elec tron- 
m icroscope stud ies, th a t the de te rio ra tion  in m on t- 
m orillon ites in use is due to  frac tu re  o f  the particles 
an d  consequent decrease in th e  plate  size on  heating. 
I t  does n o t, how ever, ru le  o u t the la tte r as a  con 
trib u to ry  fac to r determ in ing  “  life.”

Susceptibility of Clays to Heat
T he p resen t w ork  th row s som e ligh t on th e  n a tu re  

o f  the fac to rs  w hich d eterm ine  the suscep tib ility  o f 
a clay to  heat. T h u s  it seem s significant th a t the 
W yom ing , Ita lian  and  G reek  ben ton ites w hich ex
h ib it the g rea test resistance a re  all apparen tly  o f the 
5 /2  m ontm orillon ite , type in w hich partia l replace
m en t o f  A l3+ by M g2+ in the octahedra l positions 
occurs. T h e  P em bina , and  N o rth  A frican  b en to n 
ites a n d  the F u lle rs’ E arth , on the o th e r hand , 
w hich a re  characterized  as a g roup  by high iron  
con ten ts and  low S i : A1 ratios, a re  m uch less re 
sistan t to  the  effects o f  heating . T h is  is in general 
ag reem en t w ith the views expressed by P age28 w hich 
w ere referred  to  earlier.

T h e  close sim ilarity  in fo rm  betw een the  d eh y d ra 
tion  curves and  those show ing the loss o f  base- 
exchange-capacity  w ith tem p era tu re  appears to 
ind ica te  th a t the fixation o f the excnangeable  
ca tions is in tim ately  associated  w ith th e  loss o f 
O H -w ater. A s m en tioned  earlier, M ering  found  
th a t th e  fixation  o f the ca tions w as accom pan ied  by 
the fo rm atio n  o f  p e rm an en t ionic linkages, bo th  
betw een the  layers o f th e  crystals and  betw een 
separa te  partic les. T o  investigate this po in t, pelle ts
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E ffect o f  H ea t on CAays
p repared  from  fo u r  o f the clays w ere im m ersed in 
w ater a fte r  being pre-heated  to d ifferen t tem p era 
tu res  and  cooled. T he  fo llow ing  resu lts w ere 
o b ta in e d : —

Preheat Plastic Pall Wyoming Pem bina
tem p., kaolin. clay. bentonite. bentonite.
deg. C.

110 Disintegrated Disintegrated Swelled Disintegrated
rapidly rapidly slowly

Swelled
rapidly

170 As above As above As above
270 As above As above Swelled

rapidly
Disintegrated

slowly
450 Disintegrated Disintegrated Disintegrated Disintegrated

slowly slowly rapidly very slowly
540 No change No change Disintegrated

slowly
No change

630 No change No change No change No change

I t  will be seen th a t w ith  th e  kao lin ites, d is in teg ra
tion  becom es slow  a t  450 deg. C . w hen  d eh y d ra 
tion  has begun, and  has ceased by 540 deg. C. w hen 
d eh y d ra tio n  is a lm ost com plete , ind ica ting  th a t the 
fo rm atio n  o f p erm anen t bonds betw een the partic les 
o ccu rs  as the O H -w ater is elim inated . In  the case 
o f  W yom ing ben ton ite , low -tem peratu re  trea tm en t 
increases the sw elling ra te , possib ly  because m ore  
rap id  p ene tra tion  o f  w ater occurs, due  to  som e 
d im inu tion  in  sw elling capacity . By 450 deg. C., 
the sw elling capacity  has been destroyed , though  
d is in teg ra tion  still occurs. T h is  becom es slow er a t  
540 deg. C. and  has ceased by 630 deg. C ., w hen 
d ehyd ra tion  is com plete. W ith  P em bina  ben ton ite , 
w hich is non-sw elling, d is in teg ra tion  has a lready  
becom e slow  a t  270 deg. C . and  h as ceased a t  540 
deg. C.

T hese observations a re  consisten t w ith  the co n 
clusions reached  by M ering  th a t p e rm an en t link 
ages betw een the particles a re  fo rm ed  a t low er 
tem pera tu res  in non-sw elling  C a-m ontm orillon ites 
than  in N a-m ontm orillon ites. T he  destruction  of 
sw elling capacity  in W yom ing ben ton ite  befo re it 
ceased to  d is in teg ra te  in w ater suggests th a t the 
fo rm atio n  o f linkages betw een th e  layers precedes 
the ir fo rm a tio n  betw een the partic les them selves. 
A n a ttem p t was m ade to  dem o n s tra te  the difference 
in behav iou r o f the tw o ben ton ites in this respect 
by m easuring  th e ir partic le  size d is tribu tions by 
m eans o f the A ndreasen  p ipette . In  the raw  state , 
no com parison  could  be m ade  ow ing  to  th e  high 
gel-form ing capacity  o f the W yom ing ben ton ite , bu t 
a fte r  heating  to  400 deg. C. a  m ark ed  difference 
in partic le  size w as fo und , only  5 per cent, o f the 
W yom ing  ben ton ite  being g rea te r th an  5 m icrons 
in size, as against 75 p e r cent, in the case o f  the 
P em bina ben ton ite .

(4 )  L a b o r a t o r y  T e s t  o f  “  L if e  ”  o f  C la y s

A s show n above, w hile the six m on tm orillon itic  
clays all lo s t m ost o f  the ir bond ing  p roperties w hen 
heated  to  tem pera tu res over 600 deg. C. considerab le  
differences were fo u n d  to  exist betw een them  as 
regards th e ir  d e te r io ra tio n  in the range 200 to  
600 deg. C. Since, u n d er ac tua l casting  cond itions, 
a  considerab le  dep th  o f  the m ou ld  is subjected  to 
tem pera tu res w ith in  th is range, it seem ed reasonab le  
to  suppose th a t the “  life ”  ob ta ined  w ith  these clays 
in service w ould  vary  in a  sim ilar m anner. I t  rem ained  
to  be seen w hether th is p red ic tion  co u ld  be substan 

tia ted  by a  lab o ra to ry  test sim ulating  ac tu a l cond itions 
o f  use.

A  lab o ra to ry  test fo r assessing the “ life ” o f b en t
onites fo r  fo u n d ry  use has been  described by S. G . 
H enderson33 the procedure  being as fo llow s: A 
s tan d a rd  m ix o f 300 gm. o f  silica sand  plus ben ton ite  is 
p repared  a t  a  su itab le  m o istu re  co n ten t an d  th e  A .F .S . 
green- and  d ry -streng ths are  determ ined . T he  sand  
is then  m oulded  in the A .F.S . test-piece m ou ld  box 
to  p roduce  a test-piece 5 in. high by l£ -in . dia. w hich 
is p laced  w ith  its axis h o rizo n ta l in  a  m eta l h o ld e r 
fo r 15 m in. over th e  flam e o f  a  “ ro a rin g  Teclu 
bu rn er.”  T he ho ld er is so  m ade th a t the flam e is 
conducted  by the ho lder w alls u p  each  side o f  the 
test-piece an d  a lso  past th e  ends. A fter cooling , the 
sand  is m illed  w ith  a  s tan d a rd  m oistu re  ad d itio n  and  
tested . A  s tan d ard  am o u n t o f  the m ix is then  
rep laced  w ith  fresh sand  together w ith  sufficient 
ben ton ite  to  bring  the green-strength  o f  the w hole 
m ix back to  its orig inal value a t  the sam e m oistu re  
con ten t. T his cycle is repeated  12 tim es. T he 
ben ton ite  ad d ition  requ ired  to  m ain ta in  the orig inal 
green-strength  is taken  as a m easure o f  the “  life ” 
o f  the bentonite.

F ro m  the p o in t o f  view o f  the found rym an , th is 
test has the advantage th a t the resu lt is given in 
term s o f  the clay ad d itio n  requ ired  to  m ain ta in  the 
g reen-strength  unchanged, an d  is, therefore, readily  
tran sla ted  in to  practice  (though  the actua l clay 
ad d itio n  requ ired  in the test w ill n o t necessarily be 
the sam e as th a t requ ired  in the foundry). F ro m  the 
p o in t o f  view o f  a  labo ra to ry  test, how ever, it is som e
w hat troub lesom e to  carry  ou t, as the clay ad d itio n  
requ ired  to  m ain ta in  the g reen-strength  has to  be 
determ ined  by tr ia l an d  erro r. F u rth e r, accord ing  to  
th e  orig inal rep o rt, it is som etim es necessary to  
increase the m oistu re  con ten t a fte r a  certa in  num ber 
o f  cycles to  com pensate  fo r the accum ulation  o f  s ilt 
in  th e  m ixture. T h is p rocedure , th ough  a  sim ilar 
device is frequently  found  necessary in  practice, 
in troduces an  undesirab le  e lem ent o f  arb itra riness 
in to  the test, since th e  am o u n t by w hich th e  m oistu re  
shou ld  be increased is left to  the judgm en t o f  th e  
opera to r. F o r  the purposes o f  the p resen t investiga
tio n , therefo re , the test was m odified. A fter p re
p a ra tio n  o f  the orig inal m ixture, no  fu rth er sand  o r 
clay add itions w ere m ade a n d  the green- a n d  dry- 
s treng ths o f  the m ixture were p lo tted  against the 
n u m b er o f  cycles to  w hich it h a d  been subjected. 
T he details o f  the m odified tests a re  as fo llow s:

M odified T est
A 750-gm. m ix o f  C helford  sand  w ith 5 per cent, 

ben ton ite  add ition  is p repared  in  th e  lab o ra to ry  m ill 
w ith  a  w ater ad d itio n  to  give as nearly  as possib le 
3.8 per cent, m oistu re  in  the final m ixture. (Som e 
allow ance fo r losses during  m illing  is necessary.) 
G reen- a n d  dry-strengths a re  determ ined  o n  A .F .S . 
test-pieces ram m ed  10 tim es, d rying being carried  o u t 
a t  110 deg. C. instead  o f  th e  usual 200 deg. C . to  
avoid  the possib ility  o f  any  change in the clay p ro 
perties a t  this stage. A ll the m ateria l from  the test- 
pieces is then  re tu rned  to  the batch , w hich is ram m ed  
by h an d  in  a  cylindrical brass tu b e  to  fo rm  a  cylinder 
2 f-in . dia. by ab o u t 5 in. high, w hich is then  stripped  
from  the fo rm er, d ried  a t  110 deg. C. an d  heated  on
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F ig . 16.— (A) Dry-strength “ L i fe ’’-test Curves o f Various Clays, and (B) Dry-strength “ L ife  "-test 
Curves expressed as Percentages o f Initial Dry- suength retained after each Healing Cycle.

one o f  its c ircu lar ends in  the appara tu s  show n in 
Fig. 14. T his consists o f  tw o sh o rt refractory  tubes 
m ade by casting  a  concrete  m ade from  firebrick grog 
an d  C im en t F o n d u , th e  in ternal d iam eter o f  the low er 
tube being sligh tly  less than , and  th a t o f  the u pper 
tu b e  slightly  g rea ter th an , the d iam eter o f  the test- 
piece, w hich rests, during the test, on the ledge form ed 
by the low er tube. H ea ting  is carried  o u t by p lacing 
a  M eker-type gas b u rn e r (actually  an  A m al bu rner 
is used) w ith  its to p  ju s t below  th e  entrance to  the 
low er cylinder, a llow ance fo r escape o f  the h o t gas 
being a rranged  th rough  three sloping rad ia l flues 
p laced  as show n in  the d iagram . A fter th e  test-p iece 
has been inserted  in  the appara tu s  a t  ro o m  tem p era 
ture , the bu rner is lit on  a low  flam e w hich is g rad u 
ally  increased  to  the full flam e over a period  o f  30 m in. 
T his full heating  is con tinued  fo r 60 m in .; the w hole 
p ro ced u re  thus takes 90 m in. T ests carried  o u t w ith 
a therm ocoup le  inserted  in  the test-piece gave the 
follow ing figures:—

p lo tted  against the nu m b er o f  heating  cycles. In  
Figs. 15 (B) an d  16 (B) the sam e resu lts a re  re-p lo tted  
to  show  th e  percentage o f  the in itial streng th  re tained  
a fte r each cycle. I t  w ill be seen th a t the green- 
s tren g th  resu lts  fall rough ly  in to  tw o groups, the fall 
o ff o f  stren g th  w ith  the W yom ing, Ita lian  an d  G reek  
ben ton ites being m uch  m ore  g radual than  w ith the 
Pem bina ben ton ite , N o rth -A frican  ben ton ite  an d  
F u lle rs’ E a rth , i.e., the  “ life ” o f the first th ree , as 
m easured  by th e  re ten tio n  o f  green-streng th , is

Time, rain................... 30 00 90
H ot face, deg. C. . . 010 750 820
Cold tare , deg. C. . . 30 52 57

These figures w ere found  to  be reproducib le  w ithin 
narro w  lim its du ring  repeat tests.

A fte r heating  fo r th e  prescribed  period , th e  sand  is 
im m ediately  p laced  in a  closed  m etal box in w hich 
it  is allow ed to  coo l. I t  is then  re-m illed  w ith the sam e 
percen tage  m oistu re  ad d ition  as th a t used previously, 
a n d  tested  fo r green- and  d ry-streng th . T he sam e 
p rocedu re  is repeated  during  each  cycle.

T est Results
Figs. 15 (A) and  16 (A) show  the  resu lts ob ta ined  

fo r the six bentonites, green- a n d  dry-strengths being
F ig . 17.— B.E.T. Plots from  Vapour-pressure Isotherm s 

at 30 deg. C. o f Pembina Bentonite, after Heating 
to Various Temperatures.
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Heating to Various Temperatures.

superio r to  th a t o f  th e  last three. These findings are 
consisten t w ith  the differences found  to  exist in  the 
response  o f  the six clays to  heating  in  th e  range 200 
to  600 deg. C.

T he resu lts o f  the dry-streng th  m easurem ents a re  
m ore  difficult to  classify. Som ew hat unexpectedly, 
th e  th ree ben ton ites w hich have the least resistance to  
h ea t as assessed by green-strength  a re  ap p aren tly  
least sub ject to  de terio ra tion  on dry-streng th  and , 
w ith  the N o rth -A frican  ben ton ite  and  the F u lle rs’ 
E a rth , it will be seen th a t an increase  in d ry -streng th  
ac tua lly  occurs. F ro m  the circum stance th a t bo th  o f  
these clays w ere o f  the non-sw elling calcium  type and  
con ta ined  calcite it w as th o u g h t th a t the presence o f  
the la tte r constituen t m ight be responsible fo r the rise 
in  streng th . E xperim ents in  w hich calcium  carbona te  
w as ad d ed  to  the G reek  ben ton ite , how ever, failed  to  
p roduce  any rise in streng th  as the test proceeded . 
T h is  effect is p rob ab ly  p a rtly  due  to  the fact th a t as 
par t o f  the clay is decom posed by heating  th e  effective 
w ater : clay  ra tio  w ill increase during  the test. 
T h is, how ever, can n o t be th e  com plete  exp lana tion  
and  fu rth er w ork  w ou ld  be necessary to  clear up  th is 
po in t. A n  im p o rtan t p o in t is th a t, as show n by the 
curves, th e  d ry -streng th  in  general undergoes less 
de terio ra tion  during  the test th an  does the green- 
strength . T he la tte r  is, therefore , m ore  likely to  be 
the lim iting fac to r in  determ in ing  the “  life ”  . o f  
clays.

Comm ents on Results
C ond itions du ring  the  labo ra to ry  ‘ life ”  test used 

in  th e  p resen t w ork  differ from  those perta in ing  in 
th e  foundry , in th a t no  p a r t o f  the sand  is subjected  
to  a  tem pera tu re  in excess o f  820 deg. C . Since, 
how ever, a ll benton ites lose the ir bonding  p roperties 
w hen heated  above 600 to  700 deg. C ., in p ractice  
substan tia lly  a ll m ould ing  p roperties o f  the sand w ill- 
be destroyed  in  a  layer ad jacen t to  the m ou ld /m eta l 
in terface no  m a tte r w hat ben ton ite  is used. T he 
absence in the tes t m ateria l o f  a  layer represen tative 
o f  th e  m ould-face m ateria l shou ld  n o t, therefore ,

invalidate  the test as a  m ethod  o f  assessing life on  a  
relative basis. D efinite p ro o f  o f  th is w ould , how ever, 
be desirable a n d  w ould  be m ost readily  ob ta ined  
fro m  com parisons betw een test resu lts  a n d  p e rfo r
m ance in service.

In  so fa r as g reen-strength  can  be considered to 
p rov ide an  index o f  “  life ,”  it w ou ld  app ea r th a t the 
la tte r  is determ ined  m ain ly  by th e  dehydra tion  
characteristics o f  th e  clay, an d  th a t a n  assessm ent 
could  be m ade  in  the case o f  benton ites from  such 
indirect tests as differential therm al analysis, m oisture- 
loss characteristics o r  the  varia tio n  o f  base-exchange 
capacity  w ith tem peratu re . T here  are  ind ications 
th a t m on tm orillon ites o f  the 5 : 2  type are  superio r 
in  “  life ”  to  m ontm orillon ites in w hich replacem ent 
o f  Si 4+ by A l3+ o r A l3+ by F e3+ has occurred , bu t 
this requires fu rther substan tia tion .

A cknow ledgm ents
T he  A u th o rs  have  p leasu re  in acknow ledging the 

financial assistance to  m eet the m ost o f th e  w ork 
an d  the p rov ision  o f a  research  bu rsary  to one o f 
them * in itia lly  by the B ritish Iro n  and  Steel R e
search  A ssociation  and  la te r by the  B ritish S teel 
F o u n d e rs ’ A ssociation  (now  th e  B ritish Steel C ast
ings R esearch  A ssociation). T hey  also acknow ledge 
th e  very  w illing assistance o f  S. Judge, P. W illiam s 
a n d  J. G ood ison  in carry ing  o u t th e  n um erous tests 
and  chem ical analyses requ ired , and  in  th e  p re p a ra 
tion  o f  th e  m anuscrip t.

A P P E N D IX  A
V apour Pressures o f S a tu ra ted  S a lt Solutions 

a t  30 deg. C.

Mercury,
mm.

W ater
Potassium sulphate 
Potassium nitrate 
Sodium chloride

31.82
30.85
29.30
24.02

Mercury,
mm.

Cobalt chloride . .  19.69
Nickel chloride . .  16.25
Maenesium chloride . .  10.01
Lithium chloride . .  4.14

• S. Davison
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APPENDIX B 
B.E.T. and Hiittig Adsorption Equations

A ccord ing  to  th e  B .E .T . postu la te , a t  any stage o f  
a d so rp tio n , layers o f  1, 2, 3, etc. m olecu lar thickness 
a re  p resen t in  ad d ition  to  uncovered  surface. E qu ilib 
rium  is reached  w hen th e  ra te  o f  condensation  to  
fo rm  any  o f  these layers is equal to  the ra te  a t  w hich 
its a rea  is being d im inished by evapo ra tion  from  it to  
fo rm  a  th in  layer an d  condensation  on  it to  fo rm  a 
th icker layer. By m ak ing  certa in  assum ptions, these 
investigators w ere ab le  to  arrive  a t  an  expression 
link ing  v tne  volum e adso rbed  with p  the  gas pressure. 
T h is is conveniently  w ritten :—

p  1 , c —1 p
v ( P o - P )  ~  vm c ' vm c ' p 0 

w here v is th e  volum e o f  liqu id  adso rbed  a t v apou r 
p ressure p ,  vm is the volum e o f  liqu id  requ ired  to  
fo rm  a  com plete  m ono-layer, p 0 is the sa tu ra ted  v apou r 
p ressure over the p lane  surface o f  pu re  w ater and 
c is a  tem pera tu re-dependen t constan t, the  value o f  
w hich is re la ted  to  th e  hea t o f  ad so rp tio n  o f  the 
v ap o u r on  its surface a n d  th e  heat o f  condensation

to  form  the free-liquid  phase. By plo tting  — —-----
v\Po P)

against —  , a s tra igh t line shou ld  be ob ta ined , the
jPo

c — 1
slope o f  w hich w ill g iv e  , w hile its in tercept on

Vm C

producing  to  —  = 0  w ill give -= . H ence vm
Po Vm c

and  c can  be evaluated  separately .
H iittig  m akes sim ilar assum ptions regard ing  the 

equilib rium  cond ition , b u t assum es th a t m olecules o f  
th e  liqu id  covered by overlying layers can  con tribu te  
equally  w ith  uncovered  m olecules to  th e  evapora tion  
loss. T h is leads to  the ex p ression :—

J L U + P Y ^ l L .  +  p .
V v  Po) C vm vm 

In  th is case th e  p lo t o f  th e  expression on  th e  left-hand

side against p  shou ld  give a  stra igh t-line  o f  slope —

from  w hich v„, an d  hence c can  be evaluated .
T he vapour-p ressu re  iso therm s fo r P em bina ben

ton ite  p lo tted  accord ing  to  the B .E .T . an d  H iittig  
m ethods a re  show n in  Figs. 17 an d  18. I t w ill be 
seen th a t the H iittig  eq ua tion  fits the resu lts th e  b e tte r 
o f  th e  tw o a t  h igh-m oistu re  con ten ts, and  over a  w ider 
range, b u t gives a  ra th e r poo rer fit th an  the B .E .T . 
eq u a tio n  a t  low -m oisture contents.

R EFER EN C E
■■ C. F . HilttlR, Monatsch., 1948, 78,177.
"  S. G. Henderson, B.I.S.R.A. R eport No. SC/C/37/40.

Award on Pollution Claim. Finding that D ixon’s 
Ironworks, Limited, Glasgow, were negligent in allow
ing tarry m atter to enter and damage the Glasgow 
sewage system. Lord Hill W atson, in the Court of 
Session on M ay 13 awarded Glasgow Corporation 
£27,000 damages against the company, from  whom 
they had claimed £28,887.

Publications R eceived
H eat-treatm ent of A lum inium  Alloys. Published by 

the N orthern Aluminium Company, Limited, 
Banbury, Oxfordshire.

This is the second edition of a booklet published in 
1948, which was commented upon favourably in this 
J o u r n a l  at the time. The book, in a very interesting 
manner, first explains the mechanism of solution treat
ment and, then, precipitation heat-treatm ent and anneal
ing are clearly explained. Following these considera
tions, the practice of heat-treatm ent is described in all 
its aspects in 19 well-illustrated pages. Tables for 
the heat-treatment o f castings are included, though 
obviously, these are not so extensive as those covering 
the wrought product.

Opportunity for a Planned Career. Published by 
Vickers Armstrong Limited, Vickers House, 
Broadway, Westminster, London, S.W .l.

The title o f this excellent brochure designed to 
tell boys in plain language of the training facilities 
offered by this great industrial organization means 
exactly w hat it says. This is stressed because it is 
feared some might read into it a  royal road to success 
in life. This firm has unquestionably given much 
thought to the proper training of apprentices and has 
evolved not merely a workable scheme but a really 
satisfactory one—complete with classroom work, 
opportunity fo r scholarships to technical colleges and 
universities and, finally, “ every assistance will be 
provided in helping you to make it a  success.” Surely 
no industrial organization can do more.

Notes on Machining the N im onic Series of Alloys.
Published by Henry Wiggin & Company, Limited, 
Tham es House, Millbank, London, S.W.l.

A new edition o f this useful publication has just been 
issued, containing additional inform ation on drilling 
and extended to cover the newer alloys, Nimonic 90 
and 95. This publication provides general guidance 
based on practical experience and makes reference to 
various tools and cutting oils which have been proved 
successful. Suggested speeds and;feeds are given for 
each operation, together with diagrams of profiles and 
tool forms taken from  a c tu a l. machining operations. 
In general, essential requirements for the successful 
machining are (a) the use of tools which are sharp and 
will resist abrasion (b) slow1 speeds and a smooth drive 
with ample power to prevent stalling.

Y ear Book, 1953. Published by the British Standards 
Institution, 24, Victoria Street, London, S.W.L 
Price 2s. 6d.

This book gives a list of the 2,000 British Standards 
current at the end of M arch, 1953, with a  brief descrip
tion o f the subject' m atter o f each. A comprehensive 
index simplifies reference. The Y ear Book gives the 
usual information on the membership o f the G eneral 
Council, the Divisional Councils and the Industry 
Standards Committees, together with the names o f the 
representatives on the m ain Special Committees and 
Advisory Committees. F or the first time the Y ear 
Book gives a list o f the British Standards under which 
the Institution’s certification trade marks are used, 
whilst particulars o f the work in hand o f  all the 
Industry Standards Committees are also given. The 
Y ear Book is essential to all those engaged in industry 
and commerce if they are to keep up-to-date with the 
increasing momentum of practical standardization and 
simplification.
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Personal
D r .  J a m e s  T. M a c k e n z ie , Hon.M .I.Brit.F., has been 

presented by the American Society for Testing M aterials 
with its Award o f M erit in recognition of his dis
tinguished service to that organization.

M r . J o s e p h  O ’H a g a n  has taken up his new 
duties as general secretary of the N ational Union of 
Blastfurnacemen a t its headquarters in M iddlesbrough. 
He was formerly secretary of the western district of the 
union.

T h e  B r i t i s h  T y r e  &  R u b b e r  C o m p an y , L im ite d , 
announce the appointm ent at their Leyland factory of 
M r . W. B o w d e n  as G roup chemist, M r . W. G l o v e r  
succeeding him as works chemist, and M r . C . H . 
H o ly o a k  as G roup works accountant. M r .  H . A c k e r s  
becomes deputy works superintendent.

S u i t .  W a l t e r  P a r s o n s ,  now in charge of police 
administration at Steelhouse Lane, Birmingham, police 
headquarters, is to leave the Birmingham City Police at 
the end of August to take up the post of works police 
chief at the Austin M otor Company, Longbridge. He 
will succeed Mr. James Dunnicliffe who is retiring under 
the age limit.

M r . S. C. M a s s a r i  has resigned his position as tech
nical director of the American Foundrym en’s Society 
to become general manager, foundry division, Hansell- 
Elcock Company of Chicago. His position has been 
taken over pro tem  by M r . H. J. H e in e . Mr. H. J. 
W heelock is now managing editor of the Society’s 
house organ and Mr. G. J. Minogne production 
manager.

M r . W a l t e r  F . H ig g s ,  founder and chairman of 
Higgs M otors, Limited, is to leave in the early autum n 
for a long business trip, the object of which is to 
appraise the extent and effect of the re-entry of 
Japanese goods into world markets. He expects to 
be away about three months, and will go by sea to 
Bombay, and from there by air to Colombo, Singa
pore, Hongkong, and Tokio.

A  p r o u d  r e c o r d  is achieved by M r . W il l ia m  
B a r n s l e y ,  head of the Bilston brass-founding firm of 
William Barnsley, Limited, who, at the age of 87, this 
month celebrates his 75th active year in industry. 
He claims to have had no more than three days 
illness in his life. A  Coseley man, M r. Barnsley 
left school when he was 12 to work as a boiler riveter’s 
mate. He founded the present .works of William 
Barnsley, Limited, 63 years ago. H e still goes daily 
to the Bradley works. W hen his business began, he 
worked with two brothers in a  shed in Albert Street, 
Prince’s End, and then he bought an old foundry at 
Daisy Bank. The three brothers installed machinery 
and opened as the Globe Foundry, producing types of 
brass stamps. Nowadays, says M r. Barnsley, the firm 
makes anything from bedstead fittings to parts for the 
Comet. The firm, W illiam Barnsley, Limited, has other 
foundries in Bilston and W illenhall and is a family con
cern. Co-directors with Mr. W illiam Barnsley are his 
brother Alfred, aged 74 and his son Clifford who is 
managing director and secretary. Three nephews work 
at the G lobe and many of the workpeople have been 
with the firm for over 40 years.

M r. C. J. L a k e , joint managing director of Lake & 
Elliot Limited, has joined the board of Bowmaker 
Limited, Bowmaker (Plant) Limited being one of the 
subsidaries of the parent company, Bowmaker Limited, 
and not the parent company as was wrongly printed 
in our issue of August 6. We apologise for the error.

Ja p a n e s e  Ir o n  an d  Steel O utpu t
Provisional figures fo r June output and revised 

figures for M ay issued by the Japanese M inistry of 
International Trade and Industry show a rise in pig- 
iron production, which is a post-war record a t 376,982 
metric tons, compared with 369,015 tons in May. 
Ferro-alloy production is lower at 16,340 tons, com
pared with 16,587 tons in the previous month.

Crude steel output also fell from  651,270 tons in 
M ay to 639,838 tons in June. H ot-rolled products 
totalled 424,916 tons in June and 449,830 tons in May; 
castings 10,693 tons, against 10,865 tons; forgings 
14,579 tons against 15,392 tons.

T inplate output rose from  10,284 tons to 11,522 
tons, galvanized iron sheets from  40,471 tons to 40,674 
tons, but seamless steel tube production dropped from 
20,379 tons in M ay to 19,516 tons in June.

Japan is suffering from  an acute scrap shortage, 
due to  the decline of supplies from  South East Asia 
and the refusal of scrap merchants to sell a t the 
prices offered by the steel industry. A scrap im port 
agreement has been signed by nine Japanese steel 
producers fixing the maximum prices to be paid for 
scrap. These prices are c.i.f. India and Indonesia S55, 
Australia S54, Canada S53, Burma, Thailand, Indo- 
China, Hong-Kong, Okinawa, and the Pacific Islands 
$50, but the price fo r U.S. scrap has no t yet been 
fixed.

Supervision o f State Industries
A special committee of MPs, which has investigated 

Parliam entary supervision of nationalized industries, 
has recommended the appointm ent of a perm anent 
committee o f the House of Commons with power to 
examine the reports, accounts, and activities of State 
concerns. The report of the Select Committee on 
Nationalized Industries, published on W ednesday, sug
gests that the proposed committee should consist o f not 
more than 21 members nominated annually. T he com 
mittee should not aim a t controlling the work of the 
corporations, and annual accounts would continue to 
be audited by auditors appointed by the Ministers con
cerned. The Select Committee arrived a t its conclu
sions on the ground of the inadequacy of the existing 
facilities for Parliam entary supervision of State- 
controlled industries.

The witnesses included Sir Geoffrey Heyworth, chair
man of Unilever, Limited, who is a part-tim e member 
of the N ational Coal Board.

Casting Plaster
A letter received from  Foundry Services, Limited, 

of Long Acre, Nechclls, Birmingham, 7, referring 
to  a  statem ent made by Mr. D. H. Potts at a mcef- 
ing held in London, and reported in the J o u r n a l ,  
July 16, p. 82, points out that after much experi
menting, this Birmingham firm has developed and 
for some time has been marketing a  casting plaster, 
known as Pattrit “ 60.” Mr. Potts had stated that, 
so fa r as he was aware, there was only one source 
in this country of plaster suitable for the purpose and. 
with the permission o f the chairm an, had named a 
firm in M arket Harborough.

A t r a d e  a g r e e m e n t  between Italy and Pakistan pro
vides for Italian exports o f iron and steel products 
and machinery and Pakistani exports o f chrom e in the 
year ending June 30, 1954.
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^  R F D ? P f # S A B l t
" t f " 4 C r O R Y !

*  RA M M /N G  PATCH/NG £  MONOLSPH/C ¿/M /M GS

*  SPEC fA l £ EMERGENCY SH APES • CO M PiETE L/N /N G S 
i r  TN/N SO G N P e STRONG JO /N T/N G

DURAXNo PLASTIC FIREBRIGK 
COMPOSITION

Supplied ready mixed for immediate 
use. Suitable for ram med linings and 
patching existing D urax N o. I or 
firebrick linings. Service tem perature 
range I 300/ i 650°C.

DURAX No REFRACTORY CONCRETE
For casting in  situ  and making special 
shapes. Supplied dry. Special 
characteristics include—rapid setting 
as hard as firebrick: pours into 
position: no perm anent volume 
change: little  tendency to spall. M axi
m um  service tem perature I 300°C.

durax No REFRACTORY CEMENT
A finely ground air setting cement 
for jointing all types o f firebricks. 
Supplied dry. Special characteristics 
include: —  produces th in  and strong 
jo in ts: negligible shrinkage: highly 
refractory: economical in  use. M axi
m um  service tem perature i 650°C.

★  F ully  descriptive 
literature on a ll o f  these grades 
o f  D urax is available on request.

GENERAL REFRACTORIES LTD
Genefax House • Sheffield 10 • Te l. Sheffield 31113 (6 lines)
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News in Brief
N o r t h e r n  A lu m in iu m  C o m p a n y , L im ite d , announce 

that from  August 24, 1953, the address of their New
castle A rea Sales Office will be G roat House, Colllng- 
wood Street, Newcastle-upon-Tyne, 1. Telephone: 
Newcastle 20878/9.

T h e  S t a r s  a n d  S t r i p e s  flew over the Austin W orks, 
a t Longbridge, Birmingham, on August 13 when a  party 
of American servicemen was being shown round. The 
visitors travelled by D akota to Castle Bromwich from  
their base in Essex.

S u f f o l k  I r o n  F o u n d r y  (1920), L im ite d , Stowmarket, 
are making arrangements to have the instrum ent for 
measuring the depth of the charge within the cupola, 
designed by their metallurgist, Mr. R. I. Taylor, m anu
factured for general sale.

T h e  B r i t i s h  S t a n d a r d s  I n s t i t u t i o n ,  2, Park Street, 
London, W .l, has issued a further standard in the 
series covering mild-steel drums. I t deals with heavy- 
and light-duty full open-top drums with rem ovable 
heads. (B.S. 2003: 1953), price 3s.

K o w lo o n  B u s  C o m p an y , of Hongkong, have 
ordered 20 double deck chassis from  the Transport 
Vehicles (Daimler), Limited, Coventry, while Rother
ham  C orporation T ransport Departm ent have ordered 
10 double deck bus chassis from the same firm.

T h e  B r i t i s h  S t a n d a r d s  I n s t i t u t i o n ,  2, Park Street, 
London, W .l, has recently issued recommendations for 
certain of the dimensional features of industrial 
measuring and control instruments and of the panels in 
which they are mounted (B.S. 1986:1953), price 3s.

R e n to n  &  F i s h e r ,  steel founders, H opetoun Works, 
Bathgate, are to extend and alter their exist
ing office buildings, by the erection of a single-storey 
building to provide a  board room , secretary’s room, 
strong room , print room  and additional sanitary 
accommodation.

W h i te h e a d  I n d u s t r i a l  T r u s t  announce that in con
nection with the underwriting of last week’s placing of
2,500,000 Is. ordinary shares a t Is. l^d. each in Wil- 
mer Lea Foundries (Holdings), the placing has been 
fully subscribed. Underwriters are, therefore, relieved 
o f their commitments.

T h e  f o u r t h  a n n u a l  s u m m e r  s c h o o l  of Production 
Engineering is to be held at Ashorne Hill, near Leaming
ton Spa, Warwickshire, from  Wednesday, August 26 
to Sunday, August 30. Details are obtainable from  The 
Institution of Production Engineers, 36, Portm an 
Square, London, W.L

N e w  D u n d e e  b u s in e s s .—By the end of this year 
Ferranti, Limited, electrical and general engineers, will 
employ about 150 people in the Dundee Industrial 
Estate factory which is being taken over from B.X. 
Plastics, Limited. The labour force is expected to grow 
eventually to about 350.

To c o m m e m o ra te  the centenary of the opening of 
Doncaster plant works, it is announced that the loco
motive and carriage works will be open to the public 
on September 19 and 20, and on September 24, when 
the wagon works will also be open. A  centenary service 
will be held and in addition famous locomotives will 
be on display.

J e n o l i t e ,  L im ite d , 43, Piazza Chambers, Covent 
Garden, London, W.C.2, have recently added a new 
preparation to their range of chemical degreasants. It 
is an emulsion-type degreaser, which may be used in 
the concentrated form Supplied or in warm w ater dilu
tions up to 1:1 to m eet individual requirements. I t is 
non-inflammable.

O r d e r s  b o o k e d  by Charles Roberts, the wagon 
builders, am ount to £6,750,000, nearly double the 
figure of a year ago. Revealing this in his annual 
review, Mr. D uncan Bailey, the chairm an, also dis
closes that turnover in the year to  M arch 31 was more 
than £2 million. The rate of turnover seems likely to 
expand if, as Mr. Bailey forecasts, supplies of steel 
become easier.

A f t e r  b e in g  c l o s e d  for two years, Wick foundry, 
an old-established business, will be reopened this week. 
The official opening, however, will be by Mr. Tom 
lohnston, chairman of the N orth of Scotland Hydro- 
Electric Board. The foundry has been taken over 
by Mr. I. M. Rollo, founder and chairman of the 
Highland Voluntary Development Association, and 
managing director of Dempster, M oore & Company 
(M achinery), Limited, Bonnybridge.

M o r e  s t e e l  im p o r te d .— First it was coal that 
Britain had to im port from the Continent—now it is 
steel. lam es Howden & Company, Limited, Glasgow 
engineering firm, found that, to fulfil their commit
ments, they would have to get 1,300 tons of steel from 
somewhere— two months’ supply according to their 
normal needs. A member of the firm said that this 
im port added more than £10,000 to costs— with freight, 
etc.—for Continental steel costs some £8 above the 
British £37 15s. per ton.

W h e n  120 e m p lo y e e s  of Chamberlin & Hill, Limited, 
Lichfield W orks, returned from their annual holiday, 
they moved into a new foundry which has been built 
at a cost of £110,000. It was begun last September and 
lies behind the old foundry in Beacon Street. Mr. P. W. 
Adshead, managing director, states that no production 
has been lost in the changeover to the new premises, 
which are among the most modem foundry buildings 
in the Midlands, designed to supply products mainly to 
the mining and textile industries.

T h e  G e r m is to n ,  Glasgow, factory of M etropolitan 
Vickers Electrical Company, Limited, will play an 
im portant part in helping to fulfil the £3,500,000 con
tract received from Turkey. The order, which is to 
extend the capacity of Catalagzi power station, built 
and equipped by the firm after the war, will help to 
keep the local workers busy for the next two or three 
years. They will m anufacture auxiliaries for the tu r
bines which, along with the generators, ■ are to be 
constructed at the main works in M anchester.

To c e l e b r a t e  i t s  c e n t e n a r y  next year, loseph 
Sankey & Sons, Limited, of Bilston and Hadley near 
Wellington, is to give £10,000 to the village of Hadley. 
The firm makes car chassis wheels and steel furniture 
at Hadley, where it started operations in 1910, on 
moving part of the works from Bilston. The Hadley 
wheel shop is now amongst the largest in Europe. The 
gift is to be used to provide and equip children’s play
ing fields and recreation facilities for the people of 
Hadley, many of whom are among the company’s
3,500 workers.

S e ls o n  M a c h in e  T o o l  C o m p an y , L im ite d , at Cunard 
Works, Chase Road, London, N.W.10, have consider
ably extended their showroom. An interesting machine 
m anufactured by one of their American principals and 
handled by the company recently was a M orton keyway 
cutter and slotting machine having a 72-in. stroke. This 
was called upon to cut a keyway in a 22-jn. diameter 
manganese-bronze propeller weighing 28 tons, the width 
of the keyway being 54 in. and the range of the bore 
4 ft. 6 in.- When in position, the propeller dwarfed 
the machine; nevertheless, no difficulties were encoun
tered and the key-seating operation was completed 
normally.
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A re you ? N early half the steel produced in 
this country comes from  scrap. A nd some people 
still don’t realize its im portance.

All the scrap iron and steel you can find is 
urgently needed. If  you have scrap on your 
premises, seek it out and 
turn  it in. Even if  steel is 
no t one o f your raw 
m aterials you will still 
have scrap. Old machinery 
is scrap.

G o over your works 
w ith a too th  comb. Every 

; ton  o f scrap you can 
produce will m ake a  ton 
o f new pel.

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

Federation of Scrap Iron, Steel and Metal Merchants.

W h at is sc rap ?
A ll iron and steel that 
hasoutlivedits effective 
purpose.

W here  shou ld  it go ? 
To your local scrap 
merchant. H e will be 
glad to help with the 
d i s m a n t l i n g  a n d  
removal o f  obsolete 
plant and machines.

i f 7 G R I N D E R S
BU ILT FOR CONTINUOUS OPERATION

H A C K N E Y  W IC K ,  L O N D O N ,  E .9  T E L  : A M H E R S T  2211

W h o  i s  w e a r i n g  

t h e  b l i n k e r s .0

E* A U S T IN  & SONS (L O N D O N ) LTD

TT  24/30. 24m. double-
ended grinder with foot- 
operated Wet Hoods.

Specially designed and 
sturdily built for con
tinuous operation 
in foundries, forges, 
steelworks, shipyards, 
railway and heavy 
engineering workshops.
T T  heavy-duty, 
motor-driven, 
double-ended, 
cabinet-type, tool 
and fettling 
Grinders. Medium 
speed and high speed, 
wet or dry grinding 
models, taking I2 in .d ia. 
to 30in. dia. grinding wheels.

C o n ta c t  y o u r usual 
m ach in e  too l m e r
ch an t o r  :
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Raw Material Markets
Iron and Steel

A part from  the narrow  margins of their fuel reserves, 
blast-furnace owners have few worries nowadays. They 
are well supplied with iron ore, both from home and 
oversea sources, and outputs of pig-iron are promptly 
absorbed. There may be small surpluses of No. 3 
iron here and there, but an autum n revival in the 
demand for iron castings, which is hopefully ex
pected, would speedily restore the balance. Hematite 
and, to a lesser extent, low- and medium-phosphorus 
grades, are definitely scarce, and plans for the further 
expansion of basic-iron production indicate that the 
needs of the open-hearth steel plants have not yet been 
overtaken.

T he re-rolling industry is not operating to full 
capacity. The recent cut in export prices was an 
obvious bid to attract oversea buyers’ interest in 
m erchant bars, small sections, hoops and strip, but 
the immediate response has been disappointing. Perhaps 
there will be m ore favourable reactions in the autumn, 
but in the meantime business is very o.uiet and offerings 
of home-produced steel semis and of imported 
material exceed requirements.

In the finished steel trade, no new features have 
emerged. The shortage of steel plates persists, and 
although the difficulties of the shipbuilders have been 
most publicized, other users, such as engineers, boiler
makers, and tank builders, are similarly embarrassed. 
Sheetmakers are beginning to find that the home de
mand is insufficient to absorb the whole of their out
put, and, but for the fortuitously heavy demand from 
the United States and Canada, they might have been 
in need of orders. Heavy section mills have substan
tial bookings for the popular sizes, and railway and 
colliery equipment is extensively specified.

Non-ferrous Metals
The British Bureau of N on-ferrous M etal Statistics 

has issued figures in respect of June which do not 
reveal any special change in the situation from  a 
month earlier. In copper, consumption was again 
low, the total fo r the month being 32,366 tons, of 
which 15,416 tons comprised virgin metal, the balance 
being scrap. In M ay the corresponding figures were 
32,889 tons and 14,779 tons. Stocks again increased, 
but by only about 3,500 tons, the figure a t June 30 
being 185,946 tons, of which less than 11,000 tons 
was held by the consumers. R ather more than 25,000 
tons was shown as afloat and held abroad, this ton
nage, of course, belonging to  the Government. Stocks 
of zinc at June 30 were 31,661 tons, against 34,078 
tons a month earlier, while consumption of virgin and 
secondary metal am ounted to 21,141 tons, compared 
with 20,105 tons in May. For the half year, con
sum ption is about 15,000 tons below the figure in the 
corresponding period last year. The usage of lead 
in this country continues at a satisfactory rate and 
amounted in June to 23,612 tons, of which about 6,120 
tons was represented by scrap and remelted metal. In 
M ay the corresponding figures were 24,350 tons and
6,500 tons. Consumption of tin in June was 1,519 
tons, against 1.351 tons in May.

Last week saw a marked improvement in the value 
of tin. which moved up quite sharply. Little change 
was seen in cither lead or zinc, although zinc 
failed to hold the highest points reached during 
the week’s trading. Copper showed considerable 
strength. U ndoubtedly much of the firmness in copper 
must be ascribed to  fears of a strike on the copperbelt

in N orthern Rhodesia, where all the mines seem to 
be involved. An announcem ent from  the Chilean 
Board of T rade gives permission to the smaller mines 
to dispose of their copper balances held abroad on the 
basis of the E. & M.J. quotation.

Official metal prices were as follow : —
C o p p e r , Standard.— Cash: August 13, £230 to

£232 10s.; August 14, £232 10s. to £235; August 17, 
£230 to £232 10s.; August 18, £230 to £235; August 19, 
£230 to £235.

Three M onths: August 13, £210 to £211; August 14, 
£214 to £215; August 17, £215 to £216; August 18, 
£218 to £218 10s.; August 19, £215 to £215 10s.

T in , Standard.—C ash : August 13, £592 10s. to £595; 
August 14, £600 to £605; August 17, £610 to £615; 
August 18, £616 to £618; August 19, £617 10s. to 
£622 10s.

Three M onths: August 13, £590 to £592 10s.; August 
14, £600 to £602 10s.; August 17, £610 to £612 10s.; 
August 18, £612 10s. to £615; August 19, £612 10s. to 
£615.

Z in c .— August: August 13, £74 to £74 2s. 6d.; 
August 14, £73 12s. 6d. to  £73 17s. 6d.; A ugust 17, 
£72 -to £72 10s.; August 18, £73 to £73 5s.; A ugust 19, 
£72 10s. to £72 12s. 6d.

N ovem ber: August 13, £74 to £74 2s. 6d.; August 
14, £73 12s. 6d. to £73 17s. 6d.; August 17, £72 to 
£72 5s.; August 18, £72 15s. to £73; August 19, 
£72 10s. to £72 12s. 6d.

L e a d .—August: August 13, £95 15s. to £96; August 
14, £95 15s. to £96; August 17, £95 5s. to £95 15s.; 
August 18, £95 15s. to £96; August 19, £95 5s. to 
£95 10s.

N ovem ber: August 13, £89 15s. to  £90; August 14, 
£89 15s. to £90: August 17, £88 15s. to £89; August 
18. £89 5s. to £89 10s.; August 19, £89 to £89 5s.

Exports for China
Export licences covering about £3,500,000 for British 

goods for China have already been granted by the 
Board o f Trade. It will be recalled that a group of 
British business men visited China in June unofficially, 
under the auspices o f the British Council for the 
Prom otion of International Trade, and signed a trade 
pact with C hina’s national and export corporation 
w orth about £15,000.000 in each direction. As a recent 
Press conference, Mr. Roland Berger, who presided, 
said that contracts for another £3,500.000 were 
signed in Peking, for which licensing authority is being 
sought.

Light engineering products, such as small hoists, 
figure among the orders placed which have been 
licensed, as well as scientific instruments. O ther items 
are provisional upon the granting o f the requisite 
B.O.T. licences. They include electric cables, 
generators, electric motors, switchgear, small tools, 
lathes, cranes, and metals. In a statement the group 
confirms that it is well satisfied with the outcom e of its 
visit and is convinced that there is a substantial market 
for many kinds o f British manufactures in China.

In the House of Commons recently the President 
o f the Board o f Trade made it clear that pending 
a reconsideration of policy at the appropriate time 
after the Korea armistice, Britain’s policy on trade 
with China would remain unchanged.

A topical business announcem ent is made by New
man Industries. Limited, Yate, Bristol, as they have 
used a folder in the form  of a  cricket bat. carrying 
the caption The Final Test. The score card— like ail 
score cards— is quite informative as to the perform 
ance of the motors which the firm manufacture.
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I

II S M A 2 0  M U L E  T E A M  P R O D U C T

B O R A X  C O N S O L I D A T E D ,  L I M I T E D  •  REGIS HOUSE • KING WILLIAM STREET • LONDON • E C 4 

Telephone: M IN cin g  Lane 7333 •

B.B. O ’Threo

* D ehybor ’ is concentrated Borax with all the water o f  crystallization 
removed, so that you only need two sacks where before you needed five— 
yet you get the same am ount o f Boric Oxide (B20 3). T hat means a cut 
o f sixty per cent in the cost o f transport, handling and storage, as well 
as an increase in the size o f frit batches and saving in the fuel used. 
‘ D ehybor ’ is particularly recommended for industries using Borax in 
fusion processes. Our Technical D epartm ent are ready to give you 
advice on your own special problems, and a descriptive folder with 
full technical inform ation is yours for the asking.
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Current Prices o f  Iron, Steel, and Non-ferrous Metals
(D elivered  un less otherw ise stated) 

August 19, 1953
PIG-IRON

Foundry Iron.—No. 3 Ib o n , C la s s  2 :—Middlesbrough, 
£13 18s.; Birmingham, £13 11s. 3d.

Low-phosphorus Iron,—Over 0.10 to 0.75 per cent. P, 
£16 14s. 6d., delivered Birmingham. Staffordshire blast
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si), d/d within 60 miles of Stafford, 
£17 0s. 3d.

Scotch Iron.—No. 3 foundry, £16 11s., d/d Grange
mouth.

Cylinder and Refined Irons.—North Zone, £18 3s.; 
South Zone, £18 5s. 6d.

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

Hematite.—Si up to 2J per cent., S. & P. over 0.03 to 0.05 
per c en t.:—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
(P e r  ton un less otherw ise stated, delivered).

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

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

Ferro-molybdenum.—65/75 per cent., carbon-free, 10s. 
to 11s. 6d. per lb. of Mo.

Ferro-tltanlum.—20/25 per cent., carbon-free, £204 to 
£210 per ton ; 38/40 per cent., £235 to £265 per ton.

Ferro-tungsten.—80/85 per cent., 21s. 4d. per lb. of W.
Tungsten Metal Powder.—98/99 per cent., 24s. 3d. per 

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. Cr, scale 26s. 9d. per u n it ; max. 2 
per cent.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. 3 |d . 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. 5d. to 7s. 6d. 

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

£262 to £276 per to n ; 96/98 per cent., £280 to £295 per ton.
Ferro-columbium.—60/75 per cent., Nb -f Ta, 40s. to 

70s. per lb., Nb +  Ta.

SEMI-FINISHED STEEL
Re-rolllng Billets, Blooms, and Slabs.—-B a s ic  : Soft, u.t., 

£25 12s. 6 d .; tested, 0.08 to 0.25 percent. C (100-ton lots), 
£26 2s. 6 d .; hard (0.42 to 0.60 per cent. C), £28; silico- 
manganese, £33 16s. free-cutting, £28 16s. 6d. S iem ens 
Mabtin A c id  : 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.; aoid, np to 
0.25 per cent. C, £33.

Sheet and Tinplate Bars.—£25 11s. 6d.

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

£30 6s. 6d.; boiler plates (N.-E. Coast), £31 14s.; floor plates 
(N.-E. Coast), £31 15s. 6 d .; heavy joists, seotions, 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. 0 d .; black sheets, 
17/20 g., £41 6 s.; galvanized corrugated sheets, 24 g., 
£49 19s. 6d.

Alloy Steel Bars.—1 in. dia. and up : Nickel, £51 14s. 3d. j 
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 to 

£215 10s.; settlement, £235.
Tin.—Cash, £617 10s. to £622 10s. ; three months, 

£612 10s. to £615 ; settlement, £620.
Zinc.—August, £72 10s. to £72 12s. 6d. ; November, 

£72 10s. to £72 12s. 6d-
Reflned Pig-lead.—August, £95 5s. to £95 10s.; November, 

£89 to £89 5s.
Zinc Sheets, etc.—Sheets, 15 g. and thioker, all English 

destinations, £101; rolled zino (boiler plates), all 
English destinations, £98 15s. ; zino oxide (Red Seal), d/d 
buyers’ premises, £90.

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

Brass.—Solid-drawn tubes, 22d. per lb . ; rode, drawn, 
31 | d . ; sheets to 10 w.g., 249s. per ow t.; wire, 29Jd. ; 
rolled metal, 235s. 9d. per owt.

Copper Tubes, etc.—Solid-drawn t u b e B ,  27d. per lb.; 
wire, 264s. 3d. per c w t .  basis; 20 s.w.g., 291s. 9d. per owt.

Gunmetal— Ingots to BS. 1400—LG2—1 (85/5/6/6), 
£157 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, 348s. 6d. per ow t.; sheets to 
10 w.g., 370s. 3d. per cw t.; wire, 43£d. per lb .; rods, 38Jd .; 
tubes, 36£d.; chill cast bars: solids 37 Id ., cored 37d. 
(C. Clifford & Son, Limited.)

Nickel Silver, etc.—Rolled, metal, 3in. to 9in. wide x  
.056, 3s. OJd per lb .; round wire, 10g., in coils (10 per 
cent.), 3s. 5 Jd .; special quality turning rod, 10 per cent., 
Jin. dia., in straight lengths, 3s. 3Jd. All prices are net.
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Increases of Capital
T. W . PE A RSO N , L IM IT E D , steel m an u fac tu re rs , etc .. of 

Sheffield, increased  by .€92,701, m  €1  o rd in a ry  shares, beyond 
the  reg is te red  c ap ita l of €15,000.

FO ST ER  IN S T R U M E N T  COM PANY, L IM IT E D , Letch- 
w orth (H e rts ) , increased  by €40,000, in  10s. o rd in a ry  shares, 
beyond th e  reg is te red  c ap ita l of €60,000.

R IC H A R D  LLOYD, L IM IT E D , m achine-tool m anufac tu re rs .
eng ineers, etc., of B irm ingham , increased  by €125,000, in 5s. 
o rd in a ry  shares, beyond th e  reg is te red  cap ita l of 

ARM STRON G  W H IT W O R T H  & COM PANY (P N E U M A T IC
TOOLS), L IM IT E D , G ateshead , increased  by €47,500, in  €1 
o rd in a ry  shares, beyond the  reg iste red  c ap ita l of €75,500.

P E T E R  B R O T H E R H O O D , L IM IT E D , eng ineers  and  iron- 
founders, of P e te rb o ro u g h , Increased  by €175,000, in 10s. 
o rd in a ry  shares, beyond ih e  reg iste red  c ap ita l of €340,000.

N . C. A SIITO N , L IM IT E D , non-ferrous m eta l m an u fac 
tu re rs . m erchan ts, etc., of H uddersfield , increased  by  €25,000, 
in €1 o rd in a ry  shares, beyond the  reg is te red  c ap ita l of 
€20,000.

F E R R A N T I, L IM IT E D , e lectrica l engineers, etc., of H ollin- 
wood (L ancs), increased  by €1,000,000, in €1 5\  per cent. 3rd 
cum ula tive  preference shares, beyond th e  reg iste red  c ap ita l 
of €2,500,000.

J .  FR A S E R  (M ETALS), L IM IT E D , iron, steel and  m etal 
m erchan ts, and  m etal refiners, of London, W .C .l, increased 
by €10,000, in €1 6 per cent, cum ulative  p reference shares, 
beyond th e  reg iste red  c ap ita l of €1,000.

LAYCOCK E N G IN E E R IN G . L IM IT E D , Sheffield, increased 
by €100,000, in €1 o rd in a ry  shares, beyond th e  reg iste red  
c ap ita l of €500,000. A t A pril 15, 1953, B irfield In d u s trie s , 
L im ited , held a m a jo rity  of th e  issued shares.

ALLOY P R E S S U R E  D IE  PRO D U CTS. L IM IT E D . W olver
h am pton , increased  by  €99,000, in 37,500 6 per cent. <non- 
cum ula tive  preference, 11,500 o rd in a ry  an d  50,000 unclassified 
shares of €1, beyond th e  reg is te red  c ap ita l of € 1,000.

W . M A R T IN  W IN N , L IM IT E D , b r ig h t s te e l,.b o lt and  n u t 
m an u fac tu re rs , etc .. of D arla ston  (Staffs), increased  by 
€40.000, in  5,000 o rd in a ry  an d  35.000 cum ulative  redeem able 
preference sh ares  of €1 each, beyond the  reg iste red  cap ita l 
of €100,000.

C ey l o n  h a s  l if t e d  t h e  ban o n  th e  e x p o r t  o f  
sc ra p  iro n , a lth o u g h  th e  e x p o r t  c o n tro lle r  h as d isc re tio n  
to  re fu se  a n  e x p o r t  licence , a s  th e  m e ta l co m es u n d e r  th e  
c a te g o ry  o f  s tra te g ic  m a te r ia ls .

Obituary
M r. Cyril Poppleton, a director of Crossley. 

Ellis & Company, Limited, rasp and file makers, of 
Sheffield, has died at the age of 55.

M r. Stanley G arson, for many years blast
furnace manager at the ironworks of Gjers, Mills & 
Company, Limited, Middlesbrough, died recently. 
He retired about 10 years ago.

M r. Johnston M itchell, who died suddenly last 
week at the age of 70, had a rem arkable record of 
service with the C arron Company. He started work 
as an apprentice moulder at the age of ten, and cast 
up his moulds in the company’s Mungal Foundry 
only two days before he died.

M r . P e r c iv a l  C h a r l e s  B l e a k m a n , director and 
general manager o f Pneulec, Limited, one of the Birmid 
combine, died at his Birmingham home on August 5 at 
the age of 65. With Birmid Industries, Limited, for 
most of his career, Mr. Bleakman was formerly asso
ciated with the Birmingham Aluminium Casting (1903) 
Company, Limited, as works engineer. He took over 
the chief post at Pneulec, Limited, Smethwick, some 
11 yrs. ago.

M r . J .  B il t o n , the distinguished precision engineer, 
has died at Beckenham, Kent. Born in Cambridge in 
1882, he founded the firm of precision engineers which 
bears his name and was the inventor and m anufacturer 
of the M icrotest vee blocks which have a world-wide 
sale. Some years ago, Mr. Bilton cut a set of over
2,000 Egyptian hieroglyphics used in the production of 
the Egyptian G ram m ar by Sir Alan H. G ardiner and 
every m atrix was. engraved to mechanical perfection. 
Oxford, Cambridge, New York, Chicago, Vienna and 
Brussels Universities have typc-castings from these 
matrics.

Low Phosphorus 
Refined & • Cylinder 

Hem atite 
M alleable  
D erbysh ire  

Northamptonshire 
YxN Swedish Charcoal

Ferro Silicon 
Alloys o- Briquettes 
N.F.Metals e-Alloys 

Limestone 
Ganister 

Moulding Sand 
Refractories

WILLIAM JACKS&OT
T Winchester H o u se . O ld Broad S tree tWinchester Ho u s e ,  O íd Broad S tree t

TE L E PH O N E :LONDON WALL Ą-77Ą( B Z u n f s J  L o n d o n  , E  . C . 2 .
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C L A S S I F I E D  A D V E R T I S E M E N T S
PREPAID RATES : Twenty words for 5s. (minimum charge) and 2d. per word thereafter. 

2s. extra (including postage of replies).
Box Numbers

Advertisements (accompanied by a remittance) and replies to Box Numbers should be addressed to the Advertisement 
Manager, Foundry Trade Journal, 49. Wellington Street, London, W.C.2. If received by first post Tuesday advertisements 
can normally be accommodated in tne following Thursday's issue.

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

171IR ST CLASS Loam  and  Jo b b in g  
M oulder desires change. 20 y e a rs ’ 

experience in a ll ty p es  of s trick le  work. 
E xcellen t reference.—Box 3703, F o u n d r y  
T r a d e  J o u r n a l .

F O U N D RY  M ANAGER requ ires  change. 
C onversant w ith all aspec ts  of m odern 

production  m ethods an d  techn iques also 
ra te  fixing, e s tim a tin g , p a tte rn  shop and  
p lan t en g ineering .—B o x  3697, F o u n d r y  
T r a d e  J o u r n a l .

P A TT E R N M A K E R , ag e  39, first class 
experience ; p resen t position , Chief 

P a tte rn m a k e r  w ith  tex tile  firm in In d ia . 
R e tu rn in g  U .K . first week in O ctober, 1953, 
requ ires  responsib le position, pref. 
R ep resen ta tiv e  position . — Box 3679, 
F o u n d r y  T r a d e  J o u r n a l .

TR A V E L L E R  c a llin g  on F oundries  and  
E n g in ee rs  in th e  M idlands w ishes to 

c o n tac t Foundry  R equ isites  an d  F irebrick  
M anufac tu re rs  need ing  rep resen ta tio n  on 
com m ission basis .—Reply Box 3634,
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  E X E C U T IV E , non-ferrous 
foundries, M .I.B .F ., ex tensive ex p eri

ence of la rg e  and  sm all c as tin g s  by hand 
and  m ass p roduction  in a il  a llo y s; accus
tom ed to com plete contro l of a ll d e p a r t
m ents, and  of h ig h e r responsib ility . 
C apable  a d m in is tra to r.—Box 3692. F o u n d r y  
T r a d e  J o u r n a l .

1710U N D R Y  M ANAGER and  A ssis tan t 
seek positions o ffering  scope for 

in itia tiv e . A ccustom ed w orking toge ther. 
Com plete control. Cupolas, M eta llu rgy , 
H ig h  D uty  G rey Irons. N on-ferrous. 
T echnical, P ra c tic a l A ppren ticesh ip  served. 
All types of cas tin g s  up  to  12 tons Jo b b in g  
P  l a t e  Sem i-m echanised. K een d is
c ip lin a rian s . Foundry  con tro l in foundry , 
not desk  m en. G et resu lts  or g e t ou t — 
Box 3696, 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 a n a g e r ,  30 years*
experience jo b b in g  and  re p e titio n ; 

used to  full control sales, b uy ing  an d  p ro 
duction , desires change . W illing  to  ta k e  
up  shares .—Box 3691, F o u n d r y  T r a d e  
J o u r n a l .

A  G R AD U A TE IN  M ETA LLU R G Y , 
whose m a in  in te re s t is in foundry  

techn iques  • and  m anagem en t, seeks a  
progressive position offering scope for 
h a rd  w ork and  in itia tiv e . Sound in d u stria l 
experience. Age 28 y e a r s —Box 3687. 
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  r e s i n s , c o r e  s h o p  a n d
S H E L L  M OU L D IN G . R epresen ta tive, 

several y ea rs ’ p rac tic a l experience te ch 
nical and  com m ercial, a ll b ranches foundry  
resins, U nited  K ingdom  and  C ontinent, 
desires ap p o in tm e n t in Sales/T echn ical 
Sales o rg an isa tio n  of resin  m anufac tu re rs . 
E xcellen t connections.—Box 3688, 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

The engagem en t o f -parsons answ ering  
these a dvertisem en ts  m u st be m ade  
through  a Local Office o f the M in is try  of 
Labour or a Scheduled  E m ploym en t 
A gency i f  the  a p p lican t is a m an  aged  18-64 
inclusive or a w om an aged  18-59 inclusive  
unless he or she, or the em p loym en t, is 
excepted  from  the provisions o f the  
N otifica tion  of Vacancies Order 1952.

GE N E R A L  M AN A G ER  requ ired  for 
M odern M echanised M alleable Iron  

Foundry . A pp lican ts  m ust have excellent 
production  and  a d m in is tra tiv e  ab ility , 
com bined w ith  good educa tional and  
techn ica l background .—A pply in  confidence 
to Box 3671, F o u n d r y  T r a d e  J o u r n a l .

M E T A L L U R G IS T  requ ired  for M idland 
F oundry  p roducing  H ig h  D uty 

C ast I ro n  and  A lum inium  C astings; 
experience of Cupola C ontrol essen tia l. 
P lease  w rite  g iv ing  fu ll d e ta ils  of 
experience, etc., to Box 3666, F o u n d r y  
T r a d e  J o u r n a l .

FO U N D RY M A N  to supervise m achine 
m ould ing  o pera tions  w ith  special 

em phasis  on q u a lity  contro l. M odern, 
up-to-date p lan t, w ith  in te re s tin g  ran g e  of 
w ork. S ta te  ag e , experience an d  sa la ry  
req u ired .—Box 3079, R . & W . A d v e r t i s i n g ,  
18, H a n o v e r  S t r e e t ,  E d i n b u r g h .

F O U N D R Y  producing  M eChanite 
requ ires experienced F o r e m a n  

M oulder. Jo b b in g , m ach ine  tool and  
eng ineering  c as tin g s  up  to  th ree  tons. 
D iscip linarian , ab le  to  assess prices, etc. 
Sou thern  a re a . Give fu ll d e ta ils  age, 
experience an d  sa la ry  requ ired .—Box 3682, 
F o u n d r y  T r a d e  J o u r n a l .

FO REM AN  requ ired  to ta k e  charge  of 
Iron  F o undry  in S.E. London area, 

engaged  in  th e  production  of h ig h  class 
eng ineering  and  m achine tool cas tin g s  by 
h and  m oulding  and  m achine m oulding 
m ethods. A pp lican ts  should have first 
c lass experience in foundry  p rac tice  and 
ad m in is tra tio n . S itu a tio n  offered is a  per
m anen t one. and  possesses excellent 
prospects for r ig h t mam. S ta te  age  and 
fu ll d e ta ils  of ex p er ie n ce —Box 3694, 
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 re  inv ited  from  
foundry  engineers, ap p ro x im ate  age  

30 to 35 years, p repared  to  accep t a  su p er
visory position on th e 's ta f f  of a  com pany 
o p e ra tin g  on the  C ontinen t, w ith  h ead 
q u a rte rs  in P a ris . I t  is essen tia l th a t  the  
ap p lic an ts  have a  good general education  
to  eng ineering  degree s tan d ard s , w ith  basic  
tra in in g  in  foundry  p rac tice , an d  w ith 
some m eta llu rg ica l tra in in g . D irec t grey 
iron foundry  experience is essen tia l. Full 
de ta ils  of educa tion  a n d  in d u s tria l 
experience should be addressed  to Box 
3690, 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 —c o n td .

D r a u g h t s m a n / e n g i n e e r . O pen
ing  offered by  V en tila tin g  E ng ineers  

in B irm in g h am  a re a  to experienced young 
F oundry  M ain tenance  D ra u g h tsm an ; some 
D ust C ontrol experience desirab le. F u ll 
d e ta ils  of experience, age, s a la ry  requ ired , 
to Box 3698, F o u n d r y  T r a d e  J o u r n a l .

CA STIN G S IN S P E C T O R , L ig h t G rey 
Iro n  F oundry . W olverham pton  Area, 

first class m an , ab le  to  read  d raw ings, 
m ark  off and  check. Know ledge of m achine 
shop p rac tice  a n  a d v an tag e . Age, under 40. 
Please give previous experience.—Box 3702, 
F o u n d r y  T r a d e  J o u r n a l .

FOREM AN  for F o u n d ry  w ith in  20 m iles 
London m ak in g  h igh  class en g in eer

ing  and  jo b b in g  cas tin g s  w ith  a  personnel 
of ab o u t 70. S ta te  age  and  fu ll p a r tic u la rs  
of tra in in g  and  experience.—Box 3704, 
F o u n d r y  T r a d e  J o u r n a l .

T H E  DA V ID  B RO W N  F O U N D R IE S  
COM PANY, P en istone , N r. Sheffield, 

requ ire  th e  services of two R esearch  
M eta llu rg ists , one w ith  m e ta llo g rap h ic  
experience and  the  o th e r capab le  of c a r ry 
ing  ou t Creep T estin g  under th e  d irection  
of the  C hief R esearch  M eta llu rg is t. R eply  
g iv in g  full d e ta ils  of age, qua lifica tions 
and  experience to  P ersonnel S uperin tenden t.

FO U N D RY  M A N A G E R : A pplica tions
a re  inv ited  from  foundrym en  who 

are  capab le  of filling th is  position  w ith  
a well o rgan ised  g re y  iron  foundry  in 
T ip ton . A pplican ts  m ust be qualified 
m eta llu rg is ts . The foundry , p a tte rn sh o p s, 
etc., a re  m odern an d  well equipped. 
P rospects  a re  excellent, th e  job  offers a  
good sa la ry  and  is s u p e ra n n u a te d —W rite  
g iv ing  full d e ta ils  to  Box 3695, 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  FO R EM A N  req u ired  for 
C ast Iro n  F oundry . A verage w eekly 

o u tp u t ap p ro x im ate ly  25 tons. A pp lican ts  
m ust have first class p ra c tic a l know ledge 
of th e  in d u stry , in c lud ing  C upola p rac tice , 
capab le  of e s tim a tin g  an d  fixing piece 
work prices and  p lan n in g , and  a d m in is tra 
tive a b ility . A p e n n a n t position  to th e  
r ig h t m an. w ith  Pension  Schem e. S ta te  
age, experience, sa la ry  requ ired  an d  when 
a t  lib e rty .—A pply Box 3699, F o u n d r y  T r a d e  
J o u r n a l .

IRON AND S T E E L  FO U N D R Y  in the 
M idlands requ ire  the  services of a 

W ork ing  C h argehand . w ith  experience of 
m odern m ethods of Core B low ing. M ust be 
capab le  of decid ing  best m ethods of Core 
Box C onstruction , V enting , B lower H eads 
and P la te s , D riers  and  g en era lly  to see to 
the  successful opera tion  of th e  P la n t.  Only 
A pplican ts considered a re  those w ith  s u i t 
able  previous experience. A pply in  first 
in stance , g iv in g  fu ll p a r tic u la rs  re age, 
sa la ry , experience, etc ., to L l o y d s  ( B u r t o n )  
L i m i t e d ,  W elling ton  W orks, B urton-on- 
T ren t.
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S IT U A T IO N S  V A C A N T —c o n td .

Me t a l l u r g i s t ,  young, requ ired  
im m ed ia te ly  by D erby Foundry . 

T horough know ledge sm all Alloy Steel 
C astings  essen tia l. A pply  g iv in g  d e ta ils  
of qua lifica tions, if  any , experience, age, 
s a la ry  req u ired  an d  s ta te  e a r lie s t da te  
availab le .— Iiox 3705 , F o u n d r y  T r a d e  
J o u r n a l .

I FO R E M A N  req u ired  for A lum inium  
P ressu re  D ie ' F o u n d r y ;  fu lly  

experienced in  th e  o pe ra tion  of Reed 
P ren tice  and  L este r M achines. R eply 
s ta t in g  experience and  sa la ry  requ ired  to 
Box 3700 , F o u n d r y  T r a d e  J o u r n a l .

I N SPE C T O R  requ ired  for check ing  
p a tte rn s  and  m a rk in g  ou t m agnesium  

cas tin g s . M ust be ab le  to w ork w ith 
m in im um  superv ision . A pp lica tions s ta t in g  
experience and  s a la ry  requ ired  to  Sec
re ta ry , M a g n e s iu m  E l e k t r o n  L i m i t e d ,  
C lifton  Ju n c tio n , N r. M anchester.

FO U N D RY TR A D E  JO U R N A L
F IN A N C IA L

M 1["E TA LL U RG IST « 'an ted  for T yneside 
L Jo b b in g  Iro n fo u n d ry  m a k in g  H ig h  

D u ty  C astin g s  to specifications. P lease  
s ta te  experience, sa la ry  requ ired  and  when 
av a ilab le .—Box 3701, F o u n d r y  T r a d e  
J o u r n a l .

D IE  D E S IG N : Senior D rau g h tsm an
re q u ired ; fu lly  experienced on 

G rav ity  and  P ressu re  D ie design . W rite  
g iv in g  fu ll d e ta ils  of experience and  sa la ry  
to M a r s h a l l  C a s t i n g s  L t d . ,  M ount S treet, 
B irm ingham , 7.

I  [E X PE R IE N C E D  P ressu re  D iecasting  
J  C hargehand  used to  MK400, MK215 
an d  E .M .B . m ach ines.—M a r s h a l l  C a s t i n g s ,  

L t d . ,  M ount S tree t, B irm ingham , 7.

SALESM AN R E Q U IR E D  for Foundry  
producing  G rey Iro n  C astings . Know

ledge of foundry  p rac tic e  an d  experience 
in th e  sale  of cas tin g s  e ssen tia l. Good 
p rospects  fo r su itab le  rep resen ta tiv e .— 
A pply  E x e l e i g i i  F o u n d r y  L t d . ,  T iverton, 
Devon.

D RA U G H TSM A N  requ ired  w ith  G eneral 
E n g in ee rin g  E xperience, E s tim a tin g  

and  W eig h t C alcu la tin g  an  adv an tag e . 
W ages accord ing  to  age  an d  experience. 
S taff Pension  Schem e. A pp lican ts  send full 
p a r tic u la rs  to  The M an ag in g  D irector, 
G l a n m o r  F o u n d r y  Co., L t d . .  L lanelly , 
C arm s.

F o u n d r y  f o r e m a n ,  accustom ed to
su p erv isin g  p roduction  of iron  cas t

ings up  to  3 tons, requ ired  by  Iro n  
F o u n d ry  in th e  M edway a rea . A pplican ts  
m ust have experience in  tho  supervision  of 
a ll b ranches of Iro n  m an u fac tu re , inc lud ing  
Cupola p rac tice . T his is a  pe rm anen t 
s itu a tio n , w ith  a  Pension  Scheme.—Apply 
Box 3654, F o u n d r y  T r a d e  J o u r n a l .

A  F IR M , m a n u fa c tu rin g  P rec ision  A ir
c ra f t  In s tru m e n ts  in South W ales, 

requ ires  young  A SSISTA N T M ETA L
L U R G IST , D egree, L .I.M . or H .N .C . 
s tan d a rd , p re fe rab ly  w ith  some experience 
of physical te s tin g , h e a t tre a tm e n t, and 
m c ta ilo g rap h ic  ex am ination  of ferrous and 
non-ferrous alloys. R ecen t g ra d u a te s  with 
no experience considered ; excellen t 
prospects.—A pply  Box 3655, F o u n d r y  T r a d e  
J o u r n a l .

I F O U N D R Y  M AN A G ER  req u ired  for 
. F o undry  in  W olverham pton a rea , p ro 
d u c in g  G rey Iro n  and  N on-ferrous C astings 

an d  w ith  own P a tte rn sh o p . A pplican t 
m ust be first class, w ith  sound p rac tica l 
experience, a  good d isc ip lin arian , and  used 
to  re sp o n sib ility  and  exercising  control. 
The post c arrie s  a  good sa la ry , w ith  
even tual en try  in to  a  Pension Schem e a f te r  
a  period of s a tis fa c to ry  service.—A pplica
tions, w hich will be tre a te d  as confidential, 
should  be sen t, a long  w ith  fu ll p a rticu la rs , 
etc., to Box 3693, F o u n d r y  T r a d e  J o u r n a l .

SM ALL G rey Iro n  F oundry , S tou r
b ridge  a rea , requ ires  active  P a r tn e r  

or assoc iation  w ith  la rg e r  F oundry , or 
would consider selling .—Box 3674, F o u n d r y  
T r a d e  J o u r n a l .

A G E N C Y

W E L L -E ST A B L ISH E D  London com
pany , w ith  W est E nd office and  

sales staff, sole R ep resen ta tiv es  fo r well- 
know n prov inc ia l ferrous foundry , will 
consider s im ila r ap p o in tm en t fo r D ie C ast
ing  Foundry  w ith  m achine shop hav ing  
London an d  n o m e  C ounties connections.— 
Box 3667, 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  W A N T E D

W A N T E D : Steel F oundry , s itu a te
Sheffield, N orth  of E n g lan d  or 

Scotland. A rea 10,000 sq. f t. equ ipped  h igh  
frequency  m eltin g  fu rnaces 10 cwts. 
c ap ac ity ; w illing  consider purchase  c ap ita l 
or contro lling  in te re s t in  established  
business.—W rite  g iv ing  d e ta ils  to Box 3621, 
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  F O R  S A LE

F u r n e s s  d i s t r i c t ,  sm aii w en bu ilt,
two storey  b u ild ing  for sale, su itab le  

fo r sm all w orkshop o r warehouse, a t  
p resen t sm all foundry .—Box 3622, F o u n d r y  
T r a d e  J o u r n a l .

F O R  S A L E  
S O U T H  W A L E S .  O L D  E S T A B L IS H E D  
N O N - F E R R O U S  F O U N D R Y  A N D  E N 
G IN E E R IN G  W O R K S  A S  A  G O IN G  
C O N C E R N .  B U IL D IN G S  C O V E R IN G  
L A R G E J A R E A  E X C E L L E N T  F A C IL IT IE S ,  
C A P A B L E  L A R G E  O U T P U T .  G R O U N D  
A V A IL A B L E  F O R  E X T E N S I O N S .  E N -  
Q U I R IE S  IN V IT E D .  B O X  3604, F .T .J .

P A T E N T

TH E  P ro p rie to r of B ritish  P a te n t  No. 
577682, e n titled  “  Im provem en ts in 

F u rn ace  C o n stru c tio n ,” offers sam e lo r 
licence or o therw ise to ensure p rac tica l 
w orking  in G rea t B rita in .—In q u ir ie s  to 
S i n g e r ,  S t e r n  & C a r l h e r g ,  14. E ast 
Jack so n  B oulevard, Chicago, 4, Illino is, 
U.S.A.

M A C H IN ER Y  W A N T E D

'V X T A N T E D , second h and  1 ton  electric  
V T chain  ho ist block w ith  h a n d  geared  

trave l.—Box 3681, F o u n d r y  T r a d e  J o u r n a l .

W A N TED, 4,000 lb. Pneu lec-H erm an  
J a r r  Rollover P a tte rn  D raw  

M achine. S ta te  ag e , condition  a n d  price 
requ ired  to K. & L. S t e e l k o u n d e r s  & 
E n g i n e e r s ,  L t d . ,  I.e tchw orth , H erts .

'\7 i7 'A N T E D , second hand  Foundry  
T V  Floor T ype P la te  M ould Conveyor. 

—Box 3683, F o u n d r y  T r a d e  J o u r n a l .

- \ 7 S 7 'A N T E D  im m edia te ly , 75 to  100 lbs.
I t  cap ac ity  R o ck ing  A rc Sm elting  

F u rnace , to g e th e r w ith  e lectrics  su itab le  
fo r 440-volt. 3-phase, 50-cycle supp ly .—Box 
3684, 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
35

E N S IG N  P ed o sta i d ril lin g  m ach ine; 
l i  in . cap ac ity . F u lly  m otorised, 

400/3/50.—F r a n k  S a l t  & Co., L t d . ,  S ta tion  
Road, B lack h ea th . B irm ingham .

1 SIZ E  No. 602, O sborn S ta tio n a ry  Koll- 
Ovcr J o lte r ;  900 lbs. cap ac ity  a t  80 

lbs. p e r sq. in .;  tab le  len g th , 36 in .; box 
w id th , 26 in .;  p a tte rn  draw , 11 in .;  box 
dep th , 15 in .; jo l t  cy linder, 6 in. d ia .—Box 
3677 , F o u n d r y  T r a d e  J o u r n a l .

C R A N E S
I  TON M O R R IS E L E C T R IC  H O IS T  on 
X  C arria g e . W ire rope type . New 
condition . 400/3/50.

3 ton New “ Coles ”  E lec tric  H o is t block, 
in c lu d in g  G eared tra v e llin g  ca rriag e .

5 ton  C rane G rab ; 2 M otor ty p e ; B rand  
new'; U nused ; 400/3/50. S u itab le  for floor 
p en d an t control.

F R A N K  S A L T  & C O . ,  L T D . ,  
S ta tio n  R oad , B la ck h e a th , B irm in g h a m . 

B L A . 1635.

A L B IO N W O R K S

M O U L D IN G  M A C H IN E S
I )  TVT X T  RD.5. JO L T  SQ U EEZEJl>1tX1tX .  T U R N O V E R , cap . 1,300 lb., 

p a ttn . d raw  12 in .;  tab le  48 in . by  30 in .
BMM . 1IPL.2. JO L T  S Q U E E Z E  

S T R A IG H T  D RAW , cap. 400 lb., p a ttn . 
d raw  9 in .; tab le  30 in . by  21 in.

C /W  A LL W O R K  ON JO L T  SQ U EEZE 
P A T T E R N  DRAW , cap . 600 lb., p a ttn .  
d raw  10 in .; m ax. size boxes 20 in. sq. 
or 25 in. by 12 in.

C /W A L L W O R K  WT562C JO L T  SQ U EEZE 
T U R N O V ER , cap. 800 lb., p a ttn . draw  
104 in .; tab le  35 in. b.v 24 in.

C /W A L LW O R K  R.2 CORE BLOW ER.
P O L FO R D  M OULD D R Y E R , Coke F ired .
FO R W A R D  FO U N D R Y  SAND R ID D L E , 

tripod  type.
150/200 lb. A L U M IN IU M  BA LE OUT 

FU R N A C E
H A L F  TON C E N T R A L  A X IS T IL T IN G  

FU R N A C E .
B E L T  AND M O T O R  D R I V E N  

R U M B L IN G  B A RR EL S.
G EA R ED  FO U N D R Y  LA D LES, up  to 4 

tons cap.
A IR  COM PRESSORS O F A LL T Y P E S  IN  

STOCK, 2 c.f.m . to 3,000 c.f.m .

T H O S  W. WARD LTD.
A L B IO N  W O R K S  : S H EFF IELD

Phon e 26311 'G ra m s  : " F o r w a r d ."

Remember Words m ight have it !

DELIVERY ’ EX STOCK
New shot blast cabinets 
complete with Dust 

Extractors, etc., size 5ft. X 3ft. 
Also new 8ft. cube room Plants

Low prices.
Please send for our N EW  

Illustrated catalogue on request

ELECTROGENERATORS
LTD.

14 AUSTRALIA RD., SLOUGH
Telenhone : SLOUCH 22877 

B U Y  F R O M  U S  A N D  S A V E  M O N E Y
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1 G U M M ING J o l t  Table  M oulding 
M achine. Size 20 in. by  30 in.

1 G um m ing J o l t  T ab le  M oulding
M achine. Size 30 in . by  40 in.

2 W olf P o rtab le  G rinders, T ype G II6/1, 
su itab le  for 6 in. W heel.—I I .  J I e w i n s  L t d . ,  
P o rt Foundry , Brim scom be, Glos. T el.: 
Brim scom be 2239.

F O U N D R Y  P L A N T

P N E U L E C  H E R M A N  750 lb. Rollover 
M oulding M achine.

30 in . shell d iam . Cupola. D rop bottom  
type. New and  U nused.

30 cw t. New G eared C rane Ladle.
30 in. M eta l B and Saw, “ M idsaw ,” 

m otorised 400/3/50.
4 f t. 0 in . Sand M ill. U nderdriven. 

M otorised 400/3/50.
F .R A N K  S A L T  & C O . ,  L T D .,  

S ta tio n  R oad , B la ck h e a th , B irm in g h a m . 
T e l .  : B L A  1635

F O R  S A L E .

NO. 16 A T R IT O R  C R U S H E R  by A lfred 
H e rb e rt, com plete w ith  Feed H opper, 

overhauled  and  w ith  a  q u a n ti ty  of spares. 
Also a  No. 12 A trito r by A lfred H erb e rt, 
fo r w hich we have av a ilab le  ab o u t 6 tons 
of spares. B oth  these  m ach ines a re  offered 
a t  ex trem ely  low prices fo r qu ick  
clearance.

S A V IL L E - C A L V E R T  ( M A C H IN E R Y )  
L IM IT E D .

B IR M IN 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 tra tfo rd -o n -A v o n  3681.

5-TON O V ER H EA D  T R A V E L L IN G  
G A N TRY , m otorised  in  th re e  d irec

tions, 400 a .c ., span  31 f t .  6 in .
300 cu. f t. JBroom & W ade V ertical A ir 

Com pressor, T ype EH.240, 100 lbs. w orking  
pressure.

550 cu. f t. W orth ington-S im pson V ertical 
A ir Com pressor. T ype DA.60, 100 lbs. w ork
ing  p ressure.

300 cu. f t. Steel R iveted  A ir Receiver 
15 f t .  by 5 f t. 6 in ., w ork ing  p ressure  150 
lbs. p .s.i.

M etal D egreasing  P la n t by I .C .I .,  G as 
H eated . C om partm en t size 36 in . by  24 in. 
by 24 in.

H e a t T rea tm e n t P o t T ype Selas G as 
F ired  F u rn ace . F o r tem p e ra tu re s  up  to 
600 deg. C. P o t 10i in. d ia . by  15 in.

J O H N  C A S H M O R E ,  L T D . ,  
N e w p o rt , M on.

T e l.  : 3944 (3 lin e s) .

p u l v e r i t e
1 COAL DUST

lowest in ash

The STANDARD PULVERISED FU EL Co. Ltd .
Head Offize:

166 VICTORIA STREET, W ESTM INSTER, 
LONDON. S .W . 1. T e l.: V ic to ria  3121/2/3

FOUNDRY TRADE JOURNAL
M A C H IN E R Y  F O R  S A L E —contd.

F o e  t h 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  OF 

FO U N D R Y  P L A N T  AND 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 ain g e  R o ad . T iv id a le , T ip to n , S ta ffs. 
T IP to n  2448.

6 0 0
A IR  C O M P R E S S O R S .

iT) p r /V C .F .M . vert., 2-stage, watercooled 
A O \ J  A ir Com pressor by B row ett 
L ind iey ; 100 lb. p ressu re ; “  V belt driven 
from  a  65-h.p. s lip rin g  M otor, fo r 400/3/50; 
1,450 r.p .m ., w ith  C ontrol G ear.

200-c.f.m. vert., tw in cyl., s ing le  s tag e , 
w atercooled A ir Com pressor by Broom & 
W ade; 100 lb. p ressu re ; w ith  in tercooler; 
“  V ”  be lt d riven  from  a 44-h.p. B rush 
s lip r in g  M otor, for 440/3/50; 1,450 r.p .m ., 
w ith  C ontrol G ear.

140-c.f.m. vert., 2-stage, w atercooled Air 
Com pressor by H o lm an ; 60 lb. p ressure; 
m ounted  on bedp la te  an d  d irec t coupled 
to 30-h.p. B ruce Peebles s lip rin g  M otor, 
for 400/3/50 ; 965 r.p .m ., w ith C ontrol Gear.

100-c.f.m. vert., 2-stage, w atercooled A ir 
Com pressor by H o lm an ; 100 lb. p ressure; 
m ounted on bedp la te  an d  d irec t coupled to 
a  30-h.p. B ruce Peebles s lip rin g  M otor, for 
400/3/50; 965 r.p .m .; w ith  C ontrol Gear.

Two 80-c.f.m. vert., tw in  cyl., single  
s tag e  w atercooled A ir Com pressors by 
Broom & W ade; 100 lb. p ressu re ; 420 
r.p .m .; each  a rra n g e d  “ V ” b e lt driven 
from a  16-h.p. s lip rin g  M otor, for 400/3/50; 
1,440 r.p .m ., w ith  C ontrol G ear.

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 ep h erd s B ush 2070

and S T A N N IN G L E Y  nr. LE ED S
T e l  : P udsey 2241

IM M E D IA T E  D E L IV E R Y .
E x . S T O C K .

J a c k m a n  ba ll-bearing  sand m ill, 
vee drive  A.C. th ree  phase, 5 ft. 
d ia ., pan  a s  new. £155.

H eavy  type  Sand M ill, 5 f t. d ia ., 
a s  new w ith  A.C. m otor a n d  vee 
drive. £155.

P o r tab le  e lectric  sieve, A.C. 
m otorised . £33.

D itto , suspended type. £30.
F o rd a th  Senior Sand D rier. £85.
Also A ugust Sand D rier. £30.
Core Oven coke-fired *' A ugust ” 

d raw er type . £86.
O sborn J o l t  Roll-over m ould ing  

m ach ine. £225.
New Broom w ade Com pressors.
New K eith  B lackm an  F ans.
M organ T iltin g  Furnaces.

“  S k lenar ”  Oil-fired R everba to ry  
bale-out F u rn ace . C heap.

Spare  firebrick lin ings.
Shot B la s t P la n t  and  general 

p lan t.
Im m ed ia te  a tte n tio n  to a ll 

enqu iries.
E L E C T R O G E N E R A T O R S  L T D . ,  

A u s t ra lia  R o ad , S lough.
T e le p h o n e : S lou gh  22877.
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M A C H IN E R Y  F O R  S A L E — c o n td .

SAND M IX E R S  an d  D IS IN T E G 
RATORS for F o undry  a n d  Q u arry ; 

c ap ac itie s  from  10 cwts. to  10 to n s  per h r .— 
W . & A. E . B r e a l b y  ( M a c h i n e r y ) ,  L t d . ,  
M isterton , n r. D oncaster. Tel. : M isterton  
202.

F O R  S A L E .

La n c a s h i r e  b o i l e r  f l u e s ,  su it-
ah le  for Cupolas; can  be inspected 

a t  ou r w orks; cheap.
M A R K L A N D  S C O W C R O F T ,  L T D .,  

C o x  G re e n  W o r k s , B ro m le y  C ro s s , n ear  
B o lto n .

T e l .  N o . E ag le y  600/1/2

C A P A C IT Y  A V A ILA B L E

CA PA C ITY  availab lo  for L ig h t C astings 
w eigh ing  from  1 lb. to  5 cw ts., in 

c lud ing  C astings fo r V itreous E nam elling . 
W e s t e r n  L i g u t  C a s t i n g s  F o u n d r i e s ,  
L t d . ,  Fairw ood F oundry , Goworton, near 
Sw ansea, m an u fac tu re rs  of m alleab le  iron  
castings.

F O U N D RY  cap ac ity  av ailab le . F o r up 
to 5 cw ts., m achine m oulded: for up 

to  2 tons, floor m oulded. P ro m p t delivery . 
— L e w i s '  F o u n d r y  Co., L t d . ,  A m m anford.

CA ST IN G S.—W e can  save your porous 
castings, fe rrous or non-ferrous, by 

an  approved Im p reg n a tio n  P rocess; sam ple 
cas tin g s  tre a te d .—R e c u p e r o ,  L t d . ,  66, South 
H arrow  V iaduct, H arrow , M iddx. 'P h o n e : 
B yron 1178.

CA PA C ITY  a v a ilab le  fo r c as tin g s  
w eighing  from  1 lb. to  15 tons, in 

clud ing  Q uasi-Besserm ised in g o t m oulds 
u p  to  10,000 tons per annum .—Tux C r o s s  
F o u n d r y  A  E n g i n e e r i n g  C o . ,  L t d . ,  Gor- 
seinon, n ea r Sw ansea.

ME C H A N ISE D  FO U N D R Y .—M alleable 
an d  G rey Iro n  C astin g s  offers 20 tons 

per week free  cap ac ity  a t  early  d a te . P re 
ference fo r boxes u p  to 28 in . by  16 in . by 
5 in . by  5 in . Snap  F la sk s  up  to  14 in . 
by 14 in. by  3 in . by  3 in . H and  m oulding  
cap ac ity  a lso  av ailab le . C ast Iro n  P ipes 
flanged a n d  specials. P a tte rn m a k m g  
fac ilitie s  if  requ ired .—E. J .  W a l l a c e ,  39, 
C onstitu tion  S treet, D undee.

H. C. HOPPER (Kingston) Ltd.
HAMPDEN ROAD, KINGSTON  

KIN  0177/8/9
P A T T E R N S  (Wood & Metal) 
C A S T IN G S  (Iron & Non-Ferrous) 
G EA R  C U T T IN G  
G E N E R A L  M A C H IN IN G

All at our

KINGSTON WORKS

Good Deliveries
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C A P A C IT Y  A V A IL A B L E —contd .

N o n - f b r k o t j s  f o u n d r y  -  F irst-
class q u a lity  cas tin g s  in  A lum inium , 

Bronze, G unm etals, etc., a t  com petitive

g rices, inc lud ing  p a tte rn s  i t  requ ired .— 
ES8TON L e e  & Co., L td ., 33. Sw indon R oad, 
S tra tto n  St. M arg a re t, W ilts.

A R B  you req u irin g  im m ed ia te  delivery 
of N on-Ferrous C astin g s?  C an you 

g e t p ro to types q u ick ly ?  C an you g e t 
24 hour B reakdow n Service? W e can give 
you a ll the  above fo r la rg e  or sm all 
q u an titie s  in  Sand or Die. P a tte rn -m a k in g  
an d  m ach in in g  if  requ ired .—W rite , 'phone 
or call A b e r c o r n  B r a s s  F o u k d b y ,  H ild a  
R oad, C ann ing  Town, E.16. A L B ert Dock 
2420.

M IS C E L L A N E O U S

7 A A  A B RA SIV E W H E E L S , 10 in . by 
I U U  3/32 in . R ef. E36K2. C heap — 

C. J .  N e w t o n ,  L t d . ,  H oyle S tree t, Bewsey, 
W arrin g to n .

F IR E W O O D  for C upolas. Sleepers and  
Sleeper Wood in  w agon loads.— 

T im ur's  ( W o l v e r t o n ) ,  L t d . ,  W olvcrton, 
Bucks.

FOUNDRY TRADE JOURNAL
M IS C E L L A N E O U S —contd.

Gr a p h i t e  / p l u m b a g o :  Q ualities
av ailab le  for every in d u s try ; special 

F o undry  P lu m b ag o ; your enqu iries  a re  
welcomed and  will receive personal se r
v ice—W o o d s t o c k  ( L o n d o n ) ,  L i m i t e d ,  33, 
The L ittle  Boltons, London, S.W.10. 
F R E m an tlc  6646-7.

EFR A C TO R Y  M A T E R IA L S —M ould
ing  Sand, G an iste r. L im estone, Core 

G um ; com petitive  prices q u o te d — H e n s a l l  
S a n d  Co.. L t d . ,  Silver S tree t, H a lifa x .

NOW is th e  tim e to  change  your 
S upplier of Sand. T ry  Southport 

W ind Blown Sea Sand for c as tings , free 
from  shell. Any q u a n tity , R oad or R ail. 
— J o h n  L i v k s e v  ( A i n s d a l e ) ,  L i m i t e d ,  
A insdale S ou thport. T elephone: Sou thport 
77489.

X X T O O D  BLOCK F L O O R  I  N G.
t ▼ Recovered road blocks a ll unifo rm  

9 in. by 4 in . by 3 in . m ake ideal su rface  
eas ily  rep a ired  and  re n e w ed —E nqu irie s  
for 10 tons m inim um  to T i l l e y ’s  L t d . ,  
W olverton, Bucks.

P A T T E R N M A K IN G
37

P A TT ER N S for a ll b ranches  of E n g in 
eerin g  for H an d  and  M achine M ould

i n g — F u r m s t o n  a n d  L a w l o r ,  L t d . ,  Letch- 
w orth.

P A TT ER N  E Q U IP M E N T  of a ll  types 
and  sizes. A ccurate  w orkm anship . 

Q uota tions by r e tu r n —H a y w o o d  B r o s . ,  
V ictoria W orks, L ittlebo rough , Lancs. 
Tel. 8543.

P A T T E R N  E q u ip m en ts , M achined 
P la te s , C astings, C om ponents, 

Assem blies, J ig s , F ix tu re s , Corebox Air 
V ents and  Dowels. D eveloping firm 
requests  enqu iries . K een personal a t te n 
t io n —B o o t h  B r o s .  E n g i n e e r i n g .  B aggrave  
S tree t, L e iceste r.

CR O CK ETT  & CO.
Engineers’ Pattern Makers

43-44, H oxton Square,
Old Street, London, N .l

Telephone : Shoreditch 6022

WASHED FINE SILICA SAND — for shell moulding — over 50% minus 100’s mesh 
DRIED SILICA SAND — over 75% minus 60’s plus 100’s (from our Congleton quarry) 

5 POWDERED CLAYS — for bonding, etc. Q O q

POTCLAYS LTD. T e le p h o n e : 48831 S to k e -o n -T re n t Ta t '°N s

O W L C A T ł/m

in a ll shapes and sizes,
and for a ll types of

MOULDING MACHINES 
and FLEXIBLE JOINTS

S en d  a s  y o a r  w n q a lr itt

H E N R Y  B E A K B A N E
L I M I T E D  

T h e  T A N N E R Y ,

S T O U R P O R T - O N - S E V E R N

ACDONAig
Hammers
Grinders
Drilling
Machines

JOHN MA£DONAU&CO.(PnromaticTrols)LTO
P o l l o k s h a w s  — G l a s g o w ,  S . l

y e c f / o r ?

P A T T E R N M A K IN G  
LARGE CAPACITY AVAILABLE
IH A L L  BRANCHES OF T H E  T R A D E

MARSDEN HIND & SON LTD.
G U I D E  B R ID G E  W O R K S ,  

J O H N  S T .,  A S H T O N - U - L Y N E .
EST. 1929 T E L . : ASH 2426

PATTERNMAKERS
(En g in e e rin g ) C O .  L T D .

Shrewsbury Road, London, N .W .IO

HIGH-CLASS PATTERNS 
NON-FERROUS  

CASTINGS
Phone: ELG A R  8031/2

ALL TYPES OF W O O D  
& METAL PATTERNS 

C O O K E, BAILEY LTD.
M O RLEY  8T „ H A N LEY , 8TO K E-O N -TREN T  

T e le p h o n e : S to k e -o n -T re n t 2627
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W e have pleasure in announcing that our capacity to manufacture the wide range of pattern 
equipment for the older and conventional foundry practices has now been augmented by 
fu rther facilities to embrace precision class

SHELL MOULDING PATTERNS
Layouts and design-methods prepared in our own drawing office embody technical “  know
how ” , and our specialised machinery and equipment provides the tools for the job.

B. LEVY & CO. (PATTERNS) LTD., OSBERT STREET, 
LONDON, S.W .I.

Telephones: Victoria 1073 & Victoria 7486

1 % T > ri< iu £ ć
T E L E P H O N E :  BERMONDSEY 1337/8

t i § t i \ e \ % a t  P a t t e m

to  (L O N D O N  )L I M I T E D

FOR
WOOD

AND

METAL 
PATTERNS

SP EC IA LIZ ED  PLANNED EQUIPMENT

★  S H E L L  M O U LD IN G  “ C ”  P R O CESS
★  P R ESSU R E C A S T  M A TCH  P LA TES
★  A L L  M ETA L EQ U IP M EN T , C O R E  D R IER S , E T C .
★  M E T A L IZ E D  EQ U IP M EN T
★  K E L L E R  M O D ELS
★  IN V ES T M EN T  F O U N D R Y  M O D ELS A N D  DIES
★  L A R G E  T Y P E  P A TT ER N S

OVER FIFTY HIGHLY SK ILLED  CRAFTSMEN AND MODERN 
PLANT, ENSURING UNVARYING Q UALITY AND ACCURACY.

269 R O T H  ERH ITH E N E W  R O A D ,  
L O N D O N ,  S. E. I6
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E S I H 3 3 ZEI3 m EiÄ *O T

C A ST IN Û S
E v e r y ’$ m a k e  a l l  t h e  d i f f e r e n c e

D I A M O N D  I R O N  C E M E N T  U N I V E R S A L  I R O N  C E M E N T
Sets Iron hard In 48 hours. W ithstands high temperatures 
and pressures and Is machinable. Indispensable to Founders, 
Boilermakers, etc., for filling blowholes, badly fitting joints 
and smoothing over rough patches. U nites perfectly with 
the metal and expands in drying to form a perfect Joint. 
Packed in 10-lb. and 20-lb. tins.

A powder which mixes w ith water into a thick paste. For  
smoothing into holes, bursts or porous places. Sets rapidly 
and is as hard as iron in 12-24 hours. Perfect bonding with  
the metal. An ideal medium for making good the defects 
which may occur in casting. Packed in 14-lb. and 28-lb. tins.

F I L L E T I N G C E M E N T  FOR P A T T E R N S
An efficient substitute for Leather Fillets. Th is is a powder which is mixed 
w ith water into a thick paste. It is applied with fingers or spatula and sets 
hard in 30 minutes. Can be sawn and sandpapered like wood. A  very useful 
product for Pattern and Joiner Shop. It also is used in filling up of nail holes 
or flaws in wood as it sets quickly and saves time. Packed in 10 and 20-lb. tins.

Prices and full particulars on application.

H Y .E V E R Y  & C? l T.D
9» ,, S A M D Y F A U 1 0 , S  ST.  G L A S G O W  C , 5  
T E  L E  B R A  M S D I P H E N Y L '  G L A S G O W  + 1

Manufacturers o f  VARNISHES,
ENAMEL, IRON CEMENTS ETC. 

■ ' • . :• /
P H O N E  S O U T H  0 3 7y4

A S B E S T O S
CORE DRYING  

PLATES  
& 

M O ULDING BO A R DS

•LOW PRICED 
• NON-BRITTLE 

• LIGHT TO HANDLE

CENTRAL MANUFACTURING & 
TRADING CO. (DUDLEY) LTD. 

OLD HILL, STAFFS.
Phone: CRADLEY HEATH 69434 (6 lines)

P a tte rn s  bX
Passe of 

Paisley
fo r  a  jo b  w e l l  don e  I

Serving all 
branches o f  

— Engineering

I . F. PASSE & CO
8-10 FORBES PLACE, PAISLEY

Telephone : PA ISLEY  2553
London Agent : J. M A CA LLISTER,

12, M A CG R A V IN E G A RD EN S, B A RO N S C O U R T , 
L O N D O N , W .6.
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IR O N

GENUINE COLD BLAST PIG IRON 
ENSURES STRENGTH AND EN
DURANCE. RENOWNED FOR 
TOUGHNESS, RESISTANCE TO 
WEAR AND CHILLING PROPERTIES

R O U N D  O A K  S T E E L  W O R K S ,  L T D .
B R I E R L E Y  H I L L ,  S T A F F S .

•TELEPHONE: BRIERLEY HILL 7231 Brand: •■DUDL.N.F’ces DUD"



G E O R G E

inc

BOO
GROUP C O H E N

Exp e rts  in Scrap since 1834
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BROADWAY CHAMBERS, LONDON, W.6 • Te leph o n e : Riverside 4141 • T e le g ra m s : 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

F T j /5 3 7 /x i3 4
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IM P O R T A N T  !

INDUSTRIAL FURNACES
D E S I G N E D  A N D  
BUILT TO MEET YOUR 
SPECIFIC REQUIREMENTS
Illustration shows a 10-cwt. 
Melting T ilte r . One of our 
wide range from Large An
nealing Furnaces to Rivet 
Furnaces.. Operated on the 
Burdon Oil-Gas System which 
gives unequalled economy. 
Write today fo r  d e ta ils  o f  th is  
revo lu tionary [system .

BURDON FURNACES LIMITED ^
37 LO CH BU RN  ROAD, M A RYH ILL, G LA SG O W , N .W .

TO USERS OF LARGE QUANTITIES OF 
PERFORATED CHAPLETS

Send your enquiries NOW for

SP EC IA L PRICES
WE C A N  Q U O T E  Y O U  RIGHT  

O N A D M iR A LT rL ,ST  PREC|SIOn PRESSWORK CO. LTD. PATENTEES

C L I M A X  W O R K S ,  C O L E S H I L L  S T R E E T ,  
o i A R m J s T  B I R M I N G H A M  4 ESTABLISH ED

H.M. GOVERNMENT Phone: A STO N  C RO SS 1402 G ram s: "  Preclco, Phone, Birmingham ”  1 8 7  4
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.  with the fire bucket-

I N with the

H a r t l e y

M o u d

D r y e r

* T h e  recommendations of the 
Garrett Report come into force 
on ist January, 1954.

In  m any progressive foundries H artley  
fum eless (G as or C oke-fired) M ou ld  D ryers 
have long been in  use— conform ing fully 
w ith the requ irem en ts o f th e  G a rre tt report.

Please ask us for quotations and  full 
specifications.

O L IN E U X
F O U N D R Y  E Q U I P M E N T  L n

Marlborough Works, M arlborough Road, London, N . 19 
Telephone ARChw ay 4127
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P H O N E
680II/2&3
G R A M S

SAND TREATMENT PLANT FOE IRON FOUNDRY. PHOTOGRAPH BY PERMISSION OF
BRADLEY & CRAVEN LTD., WAKEFIELD.

•  G A S  O R  O I L  F I R E D  E F F I C I E N T  S A N D  D R Y E R S  ® 
C O O L I N G  & D E S I L T I N . G  U N I T S  ' - C O L H E P "  P I 1 E N I  N o .  5 5 3 8 0 5

P h o n e  î

H EAVY, MEDIUM A N D  LIG H T SAN D  CA STIN G S
IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - M C K E l BRONZES - PHOSPHOR 
BRONZES - G IN  METALS - ALUMINIUM, ETC . 
PATTERN  M RKIN G A N D  M ACHINING  

C H ILL CA ST SO LID  A N D  C O R ED  BARS
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F I N E S T  C E Y L O N  P L U M B A G O
S p ec ia lis ts  in Foundry P ractice

K in d ^ T e ^ T ^ Z q u irie s  C O A LD U S T , C H A R C O A L , B LA C K LEA D , 
C O R E  GUMS, “ C O R E IT E  ” , C O R E  O ILS, 
PARTIN G PO W D ER , G A N ISTER , LIM ESTONE, 

A N D
A LL FO U N D R Y  REQUISITES

HACKINGS
FOR IRON & S T E E L  

FO U N D ERS
PLUMBAGO FACINGS & BLACKINGS *

ISÄÄC & ISRAEL WALKER LIMITED
EFFINGHAM MILLS, ROTHERHAM

Te lephon e : Rotherham  4033 ESTA B LISH ED  1831 T e le g ra m s : ‘ ‘ W a lk e rs , Rotherham '

NON-DESTRUCTIVE TESTING

E N G I N E E R I N G  
M A R I N E  &  W E L D I N G  

E X H I B I T I O N  
ft THE CHEM ICAL 

PLAN T EXH IBIT IO N  
OLYMPIA. LONDON

SEPT. 3rd-SEPT. 17 th I9S3

E N G I N E E R I N G  M A R I N E  A ND  W E L D I N G  E X H I B I T I O N
O L Y M P I A  

September 3rd to 17th
Please visit our Stand No. 2, Row X, Empire Hall where we 
shall demonstrate equipment for non-destructive testing by 
X-rays, or gamma rays, and also by ultrasonic, magnetic and 

eddy current flaw detection.

SO LU S-SC H A LL LIMITED
18- 22  NEW CAVENDI S H STREET.  L O N D O N  W.  I

X -R A Y  GAM MA RAY U L T R A S O N IC M A G N E T IC
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M52R

now  make the most of COPPER

with the help of the C D A . . .

Copper is once ag a in  free ly  ava ilab le  fo r u n re s tr ic te d  use. 
T he  choice o f th e  r ig h t g rade  o r a lloy—and it s  use in  th e  r ig h t 
w ay—saves tim e , m oney  and  m a te r ia l. The C.D.A. ex is ts  to  
help  you w ith  ex p e rt advice on an y  of th e  varied  uses of 
copper an d  w ith  te ch n ica l p u b lica tio n s , o b ta inab le  on app li
c a t i o n - a l l  free o f charge.

C O P P E R  D E V E L O P M E N T  A S S O C I A T I O N  ■ K E N D A L S  H A L L  • R A D L E T T  • H E R T S  • T E L :  R A D L E T T  5616

4SP A R T E X ”  
L I Q U I D
P A R T I N G  

( « P L P ” )
One spraying followed by at least ten 
trouble-free “ lifts ” —no hold-ups clearing 
sprayer nozzles— “ PLP ” is sediment free \ 
T hat is one reason why m oulders speak 
so highly o f  “ PLP ”— pattern  repro
duction is so accurate—the sand parts 
from  the P late cleanly—every time 1 
Box after box—-just like th a t ! In  fact,
“  PLP ” is the logical liquid Parting for 
all plate work and  core box application.

Manufactured b y :—

F. & M. SUPPLIES LTD
4, B R O A D  S T R E E T  P LA C E , L O N D O N , E.C.2

Telephone: L O N d o n  W A L L  7222

Sole Scottish Agents and S to ck is ts :
L . A . W ITH AM  & C O ., 59, Vine Street, Glasgow, W .l .

we know that 
the electric pul
ley block hoists 
and o v e rh e a d  
travelling cranes 
w e  m a k e  a re  
first-class engi
neering jobs, but 
w e don’tsuggest 
that they can

double your output
O ne foundry user has, how ever, and all have 
Increased production by using Matterson equipment 
for handling cores and pouring.

The hoist Illustrated above Is particularly  
suitable for your sort of job, its creeping 
speed feature enabling you to position 
Its load even more accurately than by 
hand— the hand which tires so easily!
There are many more like it in the range 
3 cwts. to 10 tons.

matterson limited
SH A W C LO U G H  Tel. 4194 R O C H D A LE
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Y O U  C A N  D E P E N D  O N  IT
Q U E S T  S T A N D A R D  B E N T O N I T E

TH IS IS

TH E

B EN TO N ITE

W H IC H

D eta ils from  the 

A C T U A L  Manufacturers :

HAS A  REPU TA TIO N  FOR C O N SISTEN C Y  
IS USED BY MOST OF TH E  LEA D IN G

IRON A N D  STEEL FO UN D RIES

is MADE IN ENGLAND W ITH  

BRITISH CAPITAL 
R E G U L A R  SU PPLY\  IS IN

C O L I N  S T E W A R T  L td
WINSFORD, CHESHIRE

T E L E P H O N E : W IN S F O R D  2291-2-3

G R A N D  B U I L D I N G S ,  T R A F A L G A R  S Q U A R E ,  L O N D O N ,  W . C .  2 

Telephone : W H Itehall 0568

Covering the entire field o f engineering, 

this Exhibition will appeal to 

every Engineer in every capacity.

M ake a note o f the dates NOW.

Open daily (except Sundays) 10 a.m .—8 p.m.
Admission (Inc. Tax) 2/6

Organised by

F. W . BRIDGES & SONS LTD.
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W T I l V i  SMELTING GO., LTD.
TANDEM WORKS. MERTON ABBEY, S.W .I9. Telephone: MITCHAM 2031 
ALUMINIUM W ORKS • W ILLO W  LANE • MITCHAM • SURREY

F O U N D R Y  SERVI CES  LTD.
LONG A C R E • N E C H E L L S  - . B I R M I N G H A M  • 7
Telephone: EAST 1911(10 Lines) Telegrams:'KUPRlT' BIRMINGHAM 7

What are the 
facts about 
BETTER FEEDING
with
F E E D E X
E X O T H E R M I C  C O M P O U N D ?

feeding heads can be substantia lly  
reduced in s iz e .

-*■ m elting and fe ttlin g  costs are thus 
reduced.

-k shrinkage porosity can definitely  
be elim inated.

-Ar ideal fo r stee l, manganese bronze  
and other high sh rinkage alloys.

Hr in it ia l extra cost more than ju stified  
by above advantages.

Please send m e/us fu lle r  inform ation about 
F E E D E X  COM POUND.

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

ADDRESS : .................................. .......................................

Post to :

"  R eave!!"  Rotary com pressors are  m ade in  eleven standard 
sizes w ith  delivered  capacities up  to  2,000 cu. ft. free air p e r  
m inute . T h e y  are  m ade as a ir  cooled m achines for p ressu res u p  to 
20!bs. p e r  sq . in ., and a re  w ater jacketed fo r h ig h er p ressu res.
F or p a rtic u la rs  o f  these m achines a n d  fo r  o th er  typ e s  w r ite  to  R e f .  Y

REAVELL & CO., LTD.,
R A N E L A G H  W O R K S, IP S W IC H
T e leg ra m s : '* Reavcll, Ipsw ich .”  'P h o n e :  2124 Ipsw ich

L .G .B .

ROTARY COMPRESSORS
ROLLING DRUM TYPE

STANI? No. 9  ROW N, E ng ineering  & M arine E x h ib ition , O lym pia, S ep t. 3-17

Also manufacturers of 
Ariel & Esco Chill Cast 
Phosphor Bronze Rods 
& Tandem W hite Metals

GUNMETAL 
AND

PHOSPHOR BRONZE 
INGOTS 

CONFORM TO B .S .I. 
SPECIFICATIONS
Test Certificates 

available 
for every batch
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S C  R A 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

Specify B inhes

w h en  o rd erin g  new  

boxes or w h en  rebush ing

BRITISH  A E R O  C O M P O N E N T S , LT D .
H O L B R O O K S  L A N E ,  C O V E N T R Y
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i T L a s  P R E S E R V A T IV E  C O . L T D ., E R IT H , K E N T  P b o » » <  E R IT H  2255 (3 l in e s )  ‘G r a m s : D o o x y d lx e r ,  E r l th
TJU/AS.B«

REMOVAL FROM

D A V I D S O N  & C O .
Sirocco Engineering W orks, 
BELFAST, and at London, Manchester,

Dust Removal Plant wil" 
solve this problem for you 
efficientlyand economically
Fu lly  illu strated  descriptive  
lite ra tu re  a v a i l a b l e  o n  
request.

Leeds, Glasgow, Birmingham, Newcastle, Cardiff.

Industrial structures like these need special 
paints — tough, durable and truly rust-proof.
ATLAS R U SK IL L A  Paints are not only 
decorative, but can cope with every corrosion 
problem. T he range includes primers, water-tank 
coatings and finishes in Aluminium, black, white and colours. 
May we send shade card and prices ?

a t la s  mm iu IR O N !

7 k e
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MACNAB SAND PROTECTED “SH O CKLESS” JO LT  RAM ROLL-OVER  
M OULDING M ACHINE

C A P A C IT Y :  700 lbs.— D R A W  IOin. ; 1,000 lbs.— I2in. ; 2,000 lbs.— I6in./20in.

Hi
M ACN AB & CO. LTD ., 235 IM PERIAL DRIVE, H A RRO W , M IDDX

PERFECT PATTERN 

DRAW  

(AIR-ON-OIL)

•  •  C

AIR OPERATED 

CLAMPS

O •  O

SMOOTH ROLLOVER 

(AIR-ON-OIL)

• • • 

SPEEDY ROLLER

DISCHARGE

CREAM X SS AND SSS
XX I  COMPOUNDS

U L T R A
'COROL" A A1 OILS

CORE OILS LIMITED
RIVER STREET WORKS 

ROCHDALE
TELEPHONE 2866

for ladles of every type.
Operation by compressed air atomiza
tion or by low pressure fan a ir.

FOR OIL FUEL, PRODUCER GAS 
OR T O W N ’S GAS

W esha ll be pleased  to supply particu lars on request

LAIDLAW , DREW & Co. Ltd.
9 T O W E R  S T R E E T  E D IN B U R G H , 6
’G ram s: " E R IC L E X , L E IT H ."  ’Phone: LEITH  36876/7
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5 TO N  ELEC TR IC  D ER R IC K  — 60' JIB

“A N D E R S O N ”
D E R R I C K  C R A N E S

O utstanding Features :
•  UNIT GEARING
•  SUPERIOR VISIBILITY
•  HIGH SPEED OPERATION
•  RELIABILITY
•  ECONOMY

TH E A N D ER SO N -G R IC E  Co. Ltd.
Taym outh Engineering W o rk s • Carnoustie ' Scotland 
T e l :  2214 Carnoustie G ra m s: Diamond Carnoustie

Pep — tip  pfuhcLuctUdtu
in, YOUR fowicUpy! (mj uAinj Cv

and th e  co st?

J Ton £75
1 Ton £81
1 Ton £87
1£ Ton £98

For 3-phase A .C .Supply  
10ft. hook to hook lift

o th e h  e te ta it i o n  
tuppliccdion

T Y P E  C L 4 9  E L E C T R IC  H O IS T B L O C K

is  a n  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. 

G ood counsel on C L 4 9  from

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

d o n t
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steel research, etc., we offer a specialised 
28 day service o f extreme accuracy. W rite  
for leaflet N o. 652.

T A I L O R - M A D E
F o r  special shapes o f composite or clad 
in fireclay, molochite, sillim anitc, silicon carbid  
alumina or zircon-zirconia, for purposes such as

l î e f u i c t o t i e ^
refractories, \ |

R E F R A C T O R Y  M O U LD IN GS & CA STIN G S LTD.
10 M ARKET PLA C E, K EG W O R TH , N R . D ERBY . T E L :  K EG W O R TH  429

ALSO  M A N U F A C T U R E R S  OF

S H E L F  T Y P E ,  D R A W E R  

T Y P E , A N D  B O G IE  T Y P E  

O V E N S . W I T H  O R  

W IT H O U T  F O R C E D  A IR  

C I R C U L A T I O N .  G A S  

O R  C O K E  F IR ED .

P H O N E  T I P t o n  1 2 0 1 / 3

F J  B A L L A R D & C O .L T D .
l I l i n t L E  •  T I P T O N  •  •

J.T .L.



Nevilles
¿»/WALSALL

We in v ite  En quiries fo r  C a stin g s  o f  all kinds

Sand Mills of all Types
Illustrated : Stationary Pan type Mill with 

direct drive through worm  
reduction gear.

TRADE JOURNAL 55

Shaking and Polishing Barrels of all types

AUGUST 20. 1953 FOUNDRY
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Actua l M anufacturers 
J OHN KING & CO (LEEDS) LTD-

Clim ax Malleable W orks, Leeds, 11
‘ Phone* Le ed s 7S4I4 (3 L in e s)  G ra m s  M a lle a b le  Le ed s II

D a n k  e n o u g h -
Anyone can te ll w hether the glass in  a welding m ask 
or a  pair of goggles is dark  enough by looking 
through i t  a t  the job . .  .

S a f e  e n o u g h  ?
T h a t’s a  different m a tte r  : no one can judge that by 
eye because the harm ful u ltra -v io let and infra-red 
rad ia tions are  invisible. W hether or n o t a glass 
absorbs them  (and thus prevents them  damaging the 
welder’s eyes) can only be determ ined in  the 
laboratory. F or safety i t  is essential to  specify a 
protective 'glass w ith  tested  and guaranteed absorp
tions of these wavelengths . . .

PROTEX (regd.) for example, absorbs them even be tte r than  Is 
required by BS.679/47 and is made in eleven shades covering all 
classes of electric and ordinary gas welding. Or . . .

PROTAL, which absorbs the orange glare from gas-welding flux 
as well. I t  is made in four shades, conforming to BS.679/47.

CROOKES GLASSES, jyhich absorb ultra-violet radiation and 
reduce glare for operatives near but no t looking directly a t  a 
brillian t source. Made in four grades, Alpha, A2, B1 and B2.

FOR SCIENCE. INDUSTRY AND THE HOME

CHANCE BROTHERS LIMITED. Head Office: Glass Works. Smethwick 
40); Birmingham. London Office: 28 St. Jam es’s Square, S.W.l.

HEAVY DUTY

SWING FRAME GRINDER
DESIGNED FOR MODERN HIGH SPEED RESINOID W H EELS  

©
Pow erful Perform ance fo r Reduction in Fettling Costs

•  LONGER W H EEL L IF E  O  D EEPER  AND FASTER CUTS
AMPLE POW ER 0  GRINDS AT ANY POSITION

•  LOW PRICE •  EARLY DELIVERY
W rite  fo r L ist II I

L. J. H. BALLINGER LTD*
S ta tio n  R oad , W o o d c h e ste r , G lo u c e s te rsh ire . Phone: Amberley 3231

C L I M A X  T ested

C H A I N S
FOR YOUR

M EC H A N ISED  PLANT

IN T E R C H A N G E A B L E  
W IT H  T H O S E  O F  

O T H E R  M A KES  
W H IC H  Y O U  M AY BE 

U SIN G

E W A R T  T Y P E  
G R A Y  PIN  

S T EEL  B U S H E D
C H A I N S  E tc’

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
ELEVATOR BUCKETS -  SPROCKET W H EELS
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f  IN ALL N 
NON-FERROUS METALS

Telephone : TRAFFO RD  PA RK 1207 (4 lines). 
Telegrams: G EO RG IC  M ANCHESTER.

BUY BRITISH MACHINES

Cver 50 years e x p e r ie n c e  embodied in a ll our plants.

ST.GEORGE'S ENGINEERS LTD.. ORDSALL LANE, MANCHESTER.?

A LLC O C K  & C2 <metals> LTP
H O C K L E Y  H I L L  • B IR M I N G H A M  • 18
Phones : NOR. 2981-2, NOR. 0619. Grams : “  PLODDING "  .BIRMINGHAM

AIR OR W H E E L  TYPES
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  SAM E F O R  Y O U ?

ROOMS, C A B IN ETS , BA RRELS , 

S H O T . G R IT . H O SES, N O Z Z L E S

MANUFACTURERS
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D I E S
Gravity and Pressure

Manufactured by

BROMSGROVE DIE & T O O L
COM PAN Y LIMITED

S T O K E  P R I O R ,  B R O M S G R O V E
Telephone : 2794

A U G U ST 20, 1953
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ACCURATELY DRILLED AND REAMERED 
A LL BOXES INTERCHANGEABLE  
SIZES & SHAPES TO REQUIREMENTS

BILSTON STOVE * STEEL TRUCK “
BILSTON PHONE: BILSTON 41921. STAFFS,

M O U L D I N G  BOXES
SPECIALLY DESIGNED CHANNEL SECTION

A L L O W  US TO  
A D D  B E A U T Y  T O  U T IL IT Y  BY

VITREOUS ENAMELLING
Y O U R  C A S T IN G S

T H E RU STLESS IRON Co., Ltd.,
T rico  W orks . . .  Keighley

F O U N D R Y  A N D  F A C T O R Y

PA IN TIN G  and  
LI N EW ASH IN G

S E R V IC E
Im m ediate Capacity— Countryw ide Serv ice

©  r  @ > V ®
P A IN T IN G  A N D  D E C O R A T IN G  C O . LTD .
Ruby Triangle, A w n  Regd. Office: Sackvflle St.,
London, S .E .15 r e e n  e Salford 3, Lancs.
New  Cross 2187 L t  fc D 5 BLA 6098/9

SHELL MOULDING
OVENS

UNIFORM HEAT ENVELOPMENT 
AND AMPLE OVEN TEMPERATURE 
ENSURE RAPID PRODUCTION 
WITH CONSISTENT RESULTS.

LOW GAS CONSUMPTION.

FOOT OPERATED DOOR 
LEAVES HANDS FREE.

ALTERNATIVE DESIGNS 
FOR CONTINUOUS THROUGHPUT.

S O L E  S U P P LIER S :

MODERN FURNACES & STOVES LTD
BOOTH ST ., HANDSWORTH, BIRMINGHAM. 21.

P H O N E— S M E T H W IC K  1591-2
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GREAT WESTERN WORKS * SMALL HEATH * BIRMINGHAM II
London Office 2.QUEEN ANNE'S GATE, WESTMINSTER , LONDON S.W. 1

CUPOLAS . FANS 
CHARGING MACHINES 
MOULDING MACHINES 
ROOTS . BLOWERS 
SANDS MILLS . ETC.

A R M S T R O N G  W H I T W O R T H
(METAL INDUSTRIES) LTD.

Published by the Proprietors, I n d u s t r i a l  N e w s p a p e r s ,  L i m i t h d , ’: 4 9 , W ellington Street, Strand, London, W .C .2 ,  and P rin ted  in 
G reat B rita in  by H a r r i s o n  & S o n s ,  L i m i t e d ,  Prin ters to the late King George VI, London, H ayes (Middx) and

H ig h  W ycom be.



BRITISH MOULDING MACHINE CO. LTD
F A V E R S  H A M  K E N T
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This special corrugated concave 
section of the“Talbard”Moulding Box 
affords strength, lightness and 
rigidity with maximum sand retention

“ TALBARD” Moulding Boxes

Talbard Moulding Boxes are precision manufactured from 
rolled steel of special analysis and are available in a full 
range of sizes from 8 in. by 6 in. to 48 in. by 30 in. These 
boxes are standardised for interchangeability of moulding- 
box equipment but special boxes can be made for individual 
requirements.

Cast malleable lugs and fittings
Accurately ground box faces
Precision ground pins adjustable for length
Full range o f  loose pin and m ulti-part boxes
Accurate pin centres and guaranteed interchangeability
Renewable steel bushes, round or elongated
Straight lifting handles optional
Special brassfounders boxes
Range o f  bars, clamps-, etc ., os required
Specially finished and packed for export

E . TA LLIS  & SONS LTD
T A L B A R D  W O R K S ,  C H A R L E S  : H E N R Y  S T R E E T ,  B I R M I N G H A M  12
LONDON 'OFFICE :  47, W H ITEH ALL, S .W .1 . PHONE :  W H ITEH ALL  7740. PHONE : MIDLAND  4387 AND VICTORIA  2072.

JOHN A . SMEETON LTD.
116, Victoria St., London, S.W .I 

‘Collin ’ Improved Foundry Ladles— ‘Perfect’ Chilling Spirals

M A N U FA C TU R ED  IN G R EA T  BR ITA IN  
Smeetolim, Sowest, London V IC :  5420

B E N E F L U X
M E A N S  

B E T T E R  C A S T I N G S

B E N T L E Y  - L A Y F I E L D  L T D
2 1 S K I  N N  E R G A T E  • D A R L I N G T O N


