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INVEST  IN

ÎAVERSHAM, K E N T . BOXES
S T E R L IN G  F O U N D R Y  S P E C IA L IT IE S  LT D ..  B E D F O R D

M A N S F I E L D  MOULDING SANI
•  P U L V E R I S E D  R E A D Y  F O R  U S E  I F  R E Q U I R E !

A L B IO N  (M ansfie ld) S A N D  C O . 

xSoi' W. WARDLTO; Albio" Works, SHEFFIEL
Telephones: S b H f io W  2 6 3 1 1 (15 linos) M ansfie ld  37

N E T T L E  E l e c t r i c  F u r n a c e  C r c u / t  
i l t  i n  r o w s  w i t h  S t a n d a r d  S h a p e s

The use of “ N E T T L E  ” (42 /44 %  A lu m ina ) Firebrick 
in Electric A rc  Furnace crow ns has been standard 
practice with certain firm s for a considerable 
time. Compared w ith  Silica brick  “ N e t t le "  
his the advantage of better spalling resistance 
and lower cost— the fo rm er point of special 
Importance in top  charged o r  interm ittently 
worked furnaces.

The “Cupola-End A r c h ” c row n  illustrated is 
pilt with three machine made shapes— a sp ringer; 
Hide arch for the electrode rings ; and a cupola- 
(nd arch for the body of the crown. It is being 
¿opted by an increasing num ber of custom ers 
iho find its use econom ic. C om pared  w ith one 

Juilt with large special shapes th is c row n  has the 
Plowing advantages ;—

Dense r texture.

Better shape and size. 
Q u ick e r delivery. 

Low er cost. of the Larron  Com,

O H N  O S T E I N  &  C O .  L T D .  B O N N Y B R I D G E .  S Ç O T L A N
I hurtner particulars w ill be supplied on request.

T E ISE N
e n a m e l l i n g  m u f f l e s .

Pneulec C U P O L A S
THE CUPOLA W ITH  TUYERES PLACED BELOW  INSTEA , 

OF INSIDE THE BEL

U  A  K A

Built by
P N E U L E C  LT D ., S M E T H W IC K ,  N r .  B IR M IN G H A I



t h e  CARBORUNDUM COMPANY LT.P
T R A F F O R D  P A R K  :: M A N C H E S T E R
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In  my designs it will be possi­

ble to work out a casting orjorg ing  

that w ill weigh pounds instead of 

hundredweights, or ounces instead 

o f pounds. In this way the light 

alloys that have been developed 

under the stress o f war are destined 

soon to lighten the machinery o f 

life in every direction— so that 

industry, transport, ( and, we hope, 

international relationsJ will benefit. 

That is one o f  the reasons why we 

are so proud to be makers o f 

aluminium alloys fo r  every conceiv­

able purpose.

■—  S L O U G H ,  B U C K S  V  \ Y|

T E L E P H O N E :  S L O U G H  2 3 2  1 2 J I M  |« \ J a  W IRE: Ï N T A L L O Y D  S L O U G H !
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M orris
mechanization

Herbert Morris Limited 
Loughborough England

« "T l 1
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N o  m a tte r  h o w  g o o d  jo b  M rs . M o p p  m ak es
o f  th e  c lean in g  y o u  w o u ld n ’t ex p ec t h e r  to  
carry  o u t im p o r ta n t  n e g o tia tio n s . M u c h  th e  sam e 
a rg u m e n t h o ld s  g o o d  w h en  it co m es to  sa fe ty  m eth o d s  
a n d  safety  devices.
Safety  is a jo b  fo r an  ex p ert if  ever th e re  w as o ne  but 
even an  ex p ert n eeds to  k n o w  th e  facts. T h a t ’s w hy 
we like  to  visit y o u r  fac to ry , o r  w o rk sh o p  a n d  
s tu d y  y o u r  p ro b le m  a t  first h an d .
I f  y o u ’re  in te re s ted  in sav ing  y o u r  w o rk p e o p le  a  lo t 
o f  g r ie f  a n d  w oe a n d  av o id in g  th e  w astag e  o f  
p rec io u s m a n -h o u rs  w hy  n o t call us in a n d  be 
On th e  safe  side  ? f  Designers oj

Industrial
Safety

S K% Devices.
afety Products ltd I Respirators,

Helmets, 
Welder’s 
Goggles with 
Protex 
Lenses, etc.

U . S . A

44 HATTON GARDEN - LONDON E.C.1

Sole distributors in Great Britain Jot 

W I L L S O N  P R O D U C T S  I N C .  O F  R E A D I N G ,  P E N N .

G E O R G E  G R E E N  & C O .
Foundry Equipment Engineers & Contractors

KEIGHLEY,  YORKS.
(Estab lished  1900)

T e le g ra m s  : “  C u p o la ,”  K e igh le y .  T e le p h o n e  : 2518 K e igh le y .

Iron, Steel and Brass 
Foundry Melting Equip­
ments are our Speciality

C U P O LA S , STEEL C O N V E R T E R S , C R U C IB LE  
A N D  N O N -C R U C IB L E  FU R N A C E S , C U P O L A  
C H A R G IN G  M A C H IN E S ,  H O IST S, M O T O R  
FANS, LAD LES, S A N D  M ILLS A N D  SIFTERS, 
RU M BLERS, PIG IR O N  B R E A K IN G  M A C H IN ES , 

R O T A R Y  C O R E  M A C H IN E S , ETC.
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C O N C E N T R A T E D  
O N  THE P R O D U C T

Complete concentration on every detail 
of manufacturing process from the raw 
material stage to final inspection makes 
Armstrong Whitworth products stan­
dards of excellence, supreme in their field

b A1M1THO*« V.MITWWTH » «IMtTlOMO WHITWOtTW • CO. f»**> I TO.

A R M S T R O N G  WHITWORTH GATESHEAD o n  TYNE

GREAT WESTERN W ORKS • SMALL HEATH • BIRMINGHAM II
London Office  2,QUEEN ANNES GATE , W E ST M IN ST E R  , LONDON S.W. 1

STEEL CONVERTERS 
CHARGING MACHINES 
MOULDING MACHINES 
C U P O L A S  • F A N S  
R O O T S  • B L O W E R S  
S A N D  M I L L S  • ETC.
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S C R E E N A R A T O R
F O R  R A P I D  S A N D  C O N D I T I O N I N G

K N O C K -O U T  B A R  
FO R  S M A L L  M O U L D S SA N D  

D IS C H A R G E  SPO U T  
(ANG LE A D J U S T A B L E )

PU SH  BU T T O N  
  SW ITCH

F E E D IN G
H O P P E R

IM P E L L E R  C A S IN G  
D U ST  PRO O F

★  P o w erfu l gyro-reciprocating motion of riddle.

★  D riv in g  gear totally enclosed.

★  Sturdy construction throughout.

★  Push  button electric control.

★  C lean s, aerates, and delivers sand clear of m achine.

★  A n  efficient labour-saving unit.

FO U N D R Y  P L A N T  & M A C H IN ER Y  L T D . 113 wg l a es g o w  ST
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Mr. Huntsman pulls a tooth.
Benjamin H untsm an (1704-1776), the Inventor o f Crucible Cast Steel in its present form, was a rem arkably shrewd, 

observant and practical man. Starting as a C lockm aker and M ender in Doncaster, 
the constant breaking o f English springs led him to m anufacture his own steel, 
which later became his whole occupation. In addition, it is recorded o f him  that 
he practised Surgery with dexterity, and was held in special esteem as an  O culist; 
he was always ready to  give advice in surgical cases, although he always declined 
payment. His skill was always at the disposal o f  his w orkpeople and one may 
¡magine that many an  aching tooth  was prom ptly disposed of.
BROCK HOU SE C A STIN G S LIM IT ED  produce steel castings to all commercial 
specifications, specialising in heat resisting steels produced by the m odern equivalent 
o f  the H untsm an process. Recent developments have led to the actual casting of 
Ships ’ Chains and Cable, an interesting casting technique which we shall be pleased 
to explain to you if you are interested.

CASTINGS IN STEEL
BROCKHOUSE CASTINGS LTD. 
WEDNESFIELD, WOLVERHAMPTON
Telephone - - Fallings Park  31221

Ships’ Cable cast in mild steel, proof 
load test of 134 tons, by 

BROCKHOUSE CASTINGS 
LIMITED
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. . . for trial heats and 
experimental  
work . . .
the E F C O high frequency 

furnace . . . ideal for melting 

special heats of copper, alu­

minium, bronze, brass, iron, 

steel, nickel, silver, gold, 

platinum, iridium, palladium, 

rhodium, etc., etc.

Furnace Capacities : 4 ozs. to 40 lbs.

Spark Gap Converters : 3 to 35 K.V.A. 

Electronic Equipment : 1 to 50 K.V.A. 

Motor Generator Sets : 10 to 45 K.W.

Larger sets for production output.

These furnaces may be used for melting in vacuo or 
under inert atmosphere, fu l l  technical inf ormation from ;

ELECTRIC FURNACE
CO. LTD.

N E T H E R B Y ,  Q U E E N ’S R O A D ,  W E Y B R ID G E ,  S U R R E Y

Telephone: W eybridge 3891 Telegrams: Electrifur W eybridge



12 F O U N D R Y  TRAD E  JO U R N A L AUGUST 10, 1944

Photo  by courtesy o f  M essrs . M a rs h a l l  & C o., L td ., G ainsborough

DIMENSIONAL ACCURACY & CLEAN STRIPPING
C L E A[N stripping enhances the 

appearance of a Casting, and mini­
mises fettling costs. Apart from these 

considerations, a clean skin is of great 
importance when a Casting encloses highly 
finished transmission gearing. A Casting 
with traces of burnt-on sand adhesions 
may be put into service, and in due 
course, the sand becomes detached, with 
fatal results to the life of the mechanism. 
The above photograph shows a Casting, 
together with the assembled mould and 
cores. It is a gear case for a well-known 
Road Roller, transmitting a considerable 
drive. Maximum machining allowance is 
A in., and most of the finishing is done

by grinding. Clearances between the 
gears and the Casting are extremely fine, 
and this requires a high degree of dimen­
sional accuracy, besides a clean skin.
G.B. Kordek is employed in all cores, and 
first class results are obtained with semi­
skilled labour, in combination with a very 
efficient system of management.

K o r d e K  products
fo r  OIL SAND • FACING SAND 
GREEN SAND • DRY SAND • SKIN 
DRYING • LOAM FACING • CORE 
JO IN TING • MOULD W ASHES ■ Etc.

K o r d e K  — G.BK O R D E  K — G.B K o r d o L
G. 6. Kordek  & G. 8. Kordol are manufactured under British Letters Patent Nos. 515470, 543202

C O R N  P R O D U C T S  C O . ,  L T D . ,  3 5 6 - 6 0  O X F O R D  S T R E E T ,  L O N D O N ,  W . l
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e c o n o m i c a l  A i r l e s s  S h o t b l a s t i n g !
A N D  E F F I C I E N T ________________________________________________________9 _

A 90-in. diam. Table Type SA N D  W IZ A R D  Airless 
Sandblast Machine with Dust Extraction Plant. 
Also made in Rumbler Type in a range of sizes.

THE
Te lephone  : 

M ID Ia n d  4753-4 ( o n s ir u c iio n a I
V - > E N G I N E E R I N G  C ° U S  

T IT A N  W O R K S ,  B IR M IN G H A M ,  12

T e le gram s : 

“ S T R U C T U R A L "
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W O R L D  F A M O U S
FOR HIGH Q UALITY AND QUICK DESPATCH  

IDEAL FOR NON-FERROUS METALS 
TELEGRAPH OR TELEPHONE

M ANSFIELD STA N D A RD
G O L D  M E D A L

M A N S F IE L D  S T A N D A R D  ■ ■  a  msand co lie M OULDING SAN D
M A N S F IE L D ,

E N G L A N D .  P U L V E R IZ E D  O R  U N M I L L E D  A S  R E Q U I R E D
TEL. 201— 2

B a l l a r d  Core D rying  Ovens

SHELF TYPE • DRAWER
TYPE • BOGIE TYPE

made any size to suit 
requirements

GAS or COKE FIRED  
WITH or WITHOUT 
FAN CIRCULATION

CONTINUOUS T Y P E  CORE OVENS  
M A D E  B Y  S P E C IA L IS T S  IN  
CONTINUOUS O VEN  D ESIG N

ALL TYPES including

F. J. BALLARD & CO. LTD., T IM PA L E • TIPTON » STAFFS. Phone: TIPTO N 1281-3
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Shot B la st  Features— No. 3

ACCESSIBILITY
A ny  user of Shot Blast Plant realises 

that maintenance is inevitable, but it can be 
reduced to a minimum where working parts 
are sufficiently accessible to ensure regular 
inspection.

★  Just another reason why 
Spenstead is preferred

SPENCER £ HALSTEAD P
O S  S E T T  , Y O  R K S ;

T elephon e t O sse tt ¿63-4

L O N D O N :  2 2  O L D  Q U E E N  ST., W E S T M IN S T E R  S .W . I 

R U G B Y :  17 L A W F O R D  R O A D  

G L A S G O W :  60  ST .  E N O C H  S Q U A R E ,  C . l

WITH WHICH -K INCORPORATED THE IRO N  A N D  STEEL TRADES ¡OURNAL

49, W e llin g ton  Street, Lon d on , W .C .2 .

W A R T IM E  A D D R E S S  to  w h ich  all com m unlca tlonsshou ld  be sent I__
3, A m e r e h a m  R o a d ,  H I G H  W Y C O M B E ,  Buck* .

'G ra m i i “  Zacatecas, H igh  W y c o m b e . "
•Phone I H IG H  W Y C O M B E  1792 (3 lines).

P U B L IS H E D  W E E K L Y  I 21s. pe r annum  (H o m e  and O ve rse at)

O F F IC IA L  O R G A N  O F  I
C O U N C I L  O F  I R O N F O U N D R Y  A S S O C I A T I O N S

Cha irm an  I F lt iH e rb e rt  W r ig h t ,  Th e  Butterley Com pany, R ipley, 
near D e rby . Secre tary I V . D e lpo rt, 2, C axton  Street, W estm in ste r, 
S .W . I.

Participating Associations I B rit ish  Bath M an u fac tu re rs ' A ssoc ia t ion  
B rit ish  Iro n fo u n d e rs’ A ssoc iation  ; B rit ish  Malleable Tube  F ittings 
A ssoc ia tion ; C ast  Iron  A x le b o x  A ssoc iation  ; Cast Iron  C h a ir  A ssoc ia ­
tio n ; C a s t l r o n  Heating, B o ile r  and Rad ia to r M an u fac tu re rs ' A ssociation ! 
C ast Iron  Segm ent A sso c ia t io n  ; G reensand  Pipe Fo u nd e rs’ Association  
o f Scotland; Iro n fo u n d e rs ' N a t ion a l Confederation  ; N ationa l A ssoc ia ­
tion  o f Malleable Iron foun d ers ; N ationa l Ingot M o u ld  A ssociation  ; 
N a t ion a l Iron fo un d ln g  E m p lo y e rs ’ Fe d era tion  A sso c ia t io n  o f  A u to ­
m ob ile  and  A ll ie d  H ig h  D u t y  Iro n fo u n d e rs  ; B rit ish  C ast  Iron  
Research A ssoc iation  (affiliated); B ritish  G rit  A ssoc iation  (affiliated); 
F lu sh in g  C is te rn  M a k e r s ' A sso c ia t io n  (affiliated) : Inst itute  o f B rit ish  
F o u n d rym e n  (affiliated), ______

I N S T I T U T E  O F  B R I T I S H  F O U N D R Y M E N
P R E S ID E N T ,  1943-44 : D .  Sha rp e , F o u n d ry  P lant & M a c h in e ry ,

L td .  113 W e s t  R e ge n t  S t re e t ,  G la sgow .
G enera l Secretary I T. M akem son. A c t in g  Secre ta ry , J. Bo lton  

Saint John Street Cham bers, Deansgate, M anchester 3.
B R A N C H E S

B irm ingham , C ove n try  and W e s t  M id lands I A .  A .  Tlm m lna, F.I.C. 
33 C a r t e r s  Lane, Q u in to n .  B r is t o l and W e s t  o f  E n g la n d :  A .  
Hares, 20, G re e n b a n k  Road , H anham , Bristo l. E. M id land s I S. A .  
H o rto n  “ T h re e , "  M o styn  A venue, L lttleover, D e rby . Lancs i H . B u c k ­
ley, E llesm ere . N o r fo lk  A ve n u e , B u rn le y .  Lon d on  I V . C. Fau lkner, 
3, A m e r»ham Road, H igh  W ycom be . M idd le sb rough  (pro tern.) : J. K . 
Sm ith son , N o rth -E aste rn  Iron  Refin ing Com pany, Lim ited, Stllllngton, 
Stockton-on-Tees. New castle -upon-Tyne  i C . Lashly, S ir  W .  G . A r m ­
strong, W h itw o r th  & Co. (Ironfounder»), Ltd., C lo se  W o rk s ,  Gateshead 
Scottish i J. Bell, 60, St. Enoch  Square, G lasgow . Sheffield : T .  R. W a i ke r, 
M .A ., E ng lish  S tee l C o rp o ra t io n ,  L td ., Sheffield. W a le s and M o nm o u th  i 
A. S. W a ll,  14, Palace  A ve n u e , Llandaff, C a rd iff. W e s t  R id ing  
o f Y o r k sh ir e  : D o u g la s  Jepson , M.Sc., 9, Am b le slde  A ve nu e , B radford . 
South  Africa  : B. P. S k o k ,  M utual Build ing, Johannesburg.

S E C T IO N S
B urn le y  I H . Buckley, Ellesm ere, N o rfo lk  Avenue, Burn ley, Lancs. 

C ap e ' T o w n  : K . Z w a n z U e r ,  P .O . B o x  346, C ap e  T o w n , S. A frica. 
East Anglian  i A .  N .  S u m n e r .  516, N o rw ic h  Road, Ipsw ich  F a lk irk :  
T. R. G oo d w in , "  V le w fie ld ," Fa lk irk  Road, Bonnybrldge. L inco ln  i E. 
R. W a lte r, P h .D .,  The  Technical College, L incoln.

A S S O C I A T I O N  O F  B R O N Z E  A N D  B R A S S  F O U N D E R S
P re s id e n t  : H . B lsse ll, J. S ton e  & C o., Ltd., L o n d o n . Secre ta r ie s: 

Heathcote  &  C o le m an , 25, Ben ne tts H ill, B irm ingham , 2

T H E  I N S T I T U T E  O F  V I T R E O U S  E N A M E L L E R S
President I W .  H . W h itt le ,  W .  H . W h itt le ,  Lim ited, Eccles, near 

M anchester. C ha irm an  I W .  T o d d , P a rk ln io n  S tove  C o ., Ltd., Stech- 
fo rd , B irm in gh a m . H on . Sec. i W .  Th om as, A . I .C ,  B a n k  H ouse , H igh  
S tree t, R lckm an sw orth , H e rts.

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

President I G . E. France, A u g u s t ’», L im ited, T h o rn  T ree  W o r k s ,  
Halifax. H o n o ra r y  Se c re ta ry  : K . W .  B ridges. A ss istan t  Secre ta ry ! 
M iss L. C o x ,  52, Su rb iton  H ill Park, Su rb iton , Su rrey.

W E L S H  E N G I N E E R S ’ A N D  F O U N D E R S '  A S S O C I A T I O N
President i W .  E. C lem ent, C.B.E., M o rfa  Foundry, N e w  D ock, Llanelly. 

Secre ta ry  t J. D . D . Davis, I, St. James G ardens, Swansea.

*“ -■* «läse«

B R I T I S H  C A S T  I R O N  R E S E A R C H  A S S O C I A T I O N
A lv r c h u rc h ,  B irm in gh a m . ’P hone  and ’G ram a  : R e d d lt c h 7 l6 .
Sco i c lih  La b o n  to r  le i 1fo u n d ry  Te ch n ica l ln » tltu re » M e e k ’» R o ad , 

F a lk irk .  <Phon* t 3T LI

mrtdn nf raw materials in short supply owing to war conditions are advertised 
as nn indication that thev are necessarily available for export

Spira l
Conveyor
and
Vertical
Elevator

The clean 
outline of 
the two
spiral conveyor troughs and the boot of the 
shot return elevator illustrated herewith are 
typical of the accessible nature of those 
parts which are so easily forgotten.
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The need for all possible conservation o f man power ; 
•the demand for the maximum output o f vital cast metallic 
products; the insistence upon the lowest cost o f produc­
tion ; and the necessity o f maintaining, and even improving, 
the quality o f those products.

A ll these conditions combine to point to the only 
satisfactory solution to all these problems—

M E C H A N I S A T I O N

but it must be mechanisation particularly considered, 
designed and adapted to the individual site conditions ; 
to the particular product ; and with full regard to all the 
factors, economic, geographical and human, which may 
have any bearing on the problem.

In other words consult :—

“ The Specialists in Foundry Mechanisation”
whose products

“ Set the Standard b y  which Foundry Plant is ju dged .”

’Phones : 6 1 2 4 7  &. 8 HALIFAX, ENGLAND 'Grams : August, Halifax

Sole Licensees and manufacturers for British Empire (excluding C an ada)  of the Simpson Sand Mixer
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M U I T E F
W ITH  W H I C H  IS i r K O K r o u r E D  T H E  I R O N  A N D  S T E E L  T R A D E S  J O U R N A L

Vol. 73 Thursday, August 10, 1944 No. 1460

A Questionnaire on Maintenance
M em bers o f  th e  S te e lfo u n d e rs ' A sso c ia tio n  o f  

A m erica  h av e , n o  d o u b t, filled  in  a s  m an y  q u es­
tio nnaires as th e ir  B ritish  c o n frè re s . T h e ir  m in d s  
m ust have  b een  c en tre in g  a ro u n d  th e  p o o r  
b u reau c ra ts  w h ose  jo b  it is to  a d d  u p  a  m ass o f  
figures, d iv ide , a n d  p re sen t th e  re su lts  to  th e ir  
chiefs. T h ese  p o o r  dev ils h a v e  p ro b a b ly  n ev er seen 
the n ew  m a te ria ls  o r  c o m p o n e n ts  to  w h ich  th e  
q u estio n n a ire  re la te . T h u s  th e  n o tio n  a ro se , w hy 
no t ex am in e  a n d  d iscuss o u r  o w n  q u e stio n n a ires?  
Such a  system  h a s  b een  o rg a n ised  to  co v er a  
lim ited field— th e  m a in ten a n ce  o f  c e r ta in  types o f 
fo u n d ry  p la n t. Set q u e stio n s  o n  th is  su b je c t p ro ­
duce an sw ers o f  b u t  lim ited  v a lu e , b u t  th e y  a re  
indicative  a n d  o f  d is tin c t w o r th  as a  basis fo r  f u r ­
ther d iscu ssio n — n o t m ere ly  acad em ic  analyses. A  
q u estio n n a ire  w as sen t to  th e  m em b ers  ask in g  fo r  
in fo rm a tio n  as to  th e  m a in ten a n ce  o f  d iesels, 
jo lters, sh a k e o u ts  a n d  sa n d  re c la m a tio n  system s. 
T he d ifference b e tw een  th e  official an a ly sis  a n d  th e  
subsequen t d iscu ssio n  is m o st m ark e d , th e  re p o rt  o f  
the la tte r  b e in g  m u c h  m o re  u se fu l. So fa r  as diesel 
engines a re  co n ce rn ed , it w as b ro u g h t o u t th a t 
though  m ain ten an ce  co sts  m ay  be h ig h er, th e  r u n ­
ning costs w ill ta k e  c a re  o f  th is  as o n e  c a n  m an ag e  
w ith o ne  o p e ra to r  as a g a in s t tw o  fo r  steam  lo co ­
m otives, a n d  tim e  is sav ed  th ro u g h  th e  e lim in a tio n  
o f the  in itia l lig h tin g  u p  process . F o r  diesel sh u n t­
ing eng ines th e re  w as a  gen era l p re fe re n ce  fo r  th e  
65-ton  o v e r  th e  5 0 -to n  m odel.

W h en  d iscussing  jo lte rs , re fe re n ce  w as m ad e  to  
the d e tr im en ta l effect th e y  h a v e  o n  su rro u n d in g  
eq u ip m en t a n d  property '. S om e h a d  m o u n te d  th em  
on  piles, p re su m ab ly  w ith  g o o d  effect. G e n e ra l 
c o m m e n d a tio n  w as g iven to  th e  use  o f  F a b re e k a , 
a p ro p r ie to ry  m a te ria l c o m p o u n d e d  o f  c o rd ed  
ru b b e r. T h is  is u sed  as a  cu sh io n , a n d  is in sta lled  
betw een th e  m ach in e  a n d  th e  fo u n d a tio n s . M o re ­
over, it is a lso u sed  as b u sh in g s a ro u n d  th e  fo u n ­
d a tio n  b o lts , a n d  in  c o n n ec tio n  w ith  o th e r  fo u n d ry  
p lan t such  as sh ak eo u ts  a n d  th e  like. T h e  m a n u ­
fa c tu re rs  o f  a p o p u la r  A m e ric an  m ak e  o f  
sh a k e o u t m u st h av e  v iew ed th e  re p o rt  o f  th is  
d iscussion  w ith  m ix ed  feelings as e v e ry b o d y  w as 
sa tisfied  w ith  th e  tech n ica l re su lts  b u t  w ere  severe ly

c r itica l o f  th e  b rig h tn ess o f  th e  design  a n d  th e  
h eav y  m a in ten a n ce  costs. W e th in k  th e  m ak e rs  
o u g h t to  be  p lea sed  a s  th ey  c o u ld  n o w  m a rk e t a  
1945 m o d el tak in g  steps to  e rad ica te  th e  w eaknesses 
d isclosed . T h e  e lim in a tio n  o f  d u s t a ro u n d  sh a k e ­
o u ts  is o b v io u sly  still as m u ch  a  p ro b lem  in  the  
U n ited  S ta tes as h e re . T h e  free in g  o f  co res fro m  
cas tin g s w as a lso  d iscussed , a n d  fa v o u ra b le  c o m ­
m en t w as a c c o rd ed  to  th e  system  o f  su sp en d in g  the  
c a s tin g  fro m  th e  c ran e  a n d  a tta ch in g  to  it  a  p n e u ­
m atic  v ib ra tio n . T h e  system  h as n o  ill effect o n  th e  
c ran e . V e ry  la rg e  cas tin g s a re  d ea lt w ith  b y  one 
firm  b y  m o u n tin g  th em  o n  sp rings o n  a  w agon  
a n d  s trik in g  th e  rise rs  w ith  a p ile  d river.

T h e  la s t q u estio n  to  be  d iscussed  w as th e  re c la ­
m a tio n  o f  sa n d  b y  th e  H y d ro -b la s t system  
a n d  by a  d ry  system . T h e  la tte r  consists o f  passing  
th e  san d  th ro u g h  v ib ra tin g  screens a n d  th en  c a sca d ­
in g  o v e r lo u v res th ro u g h  w h ic h  reg u la ted  am o u n ts  
o f  a ir  a re  d ra w n  to  re m o v e  th e  silt. T h e  rec la im ed  
m ate ria l is still b lack , a n d  is n o t as g o o d  as new  
san d . T h e  system  be ing  new , n o  re liab le  costs a re  
so fa r  av a ilab le . T h ere  is ju s t  o ne  fa c to r  w h ich  
w orries us a b o u t th is  d iscussion , a n d  th a t is th a t  it 
w as h e ld  u n d e r  th e  aegis o f  T  a n d  O  g ro u p . D iv ision  
7. T o  o u r  m in d , to  be  th o ro u g h ly  effective, every7 
p e rso n  w h o  h as h a d  th e  fag  o f  filling u p  the  
q u e s tio n n a ire  sh o u ld  h av e  th e  rig h t to  p a r tic ip a te  in  
th e  d iscussion . W e well rem e m b e r h e a rin g  o f  a 
c o m m ittee  d iscu ssio n  o n  a n  enquiry7 sen t o u t  a s to  
th e  a m o u n t o f  p a tc h in g  u sed  in  c u p o la  p rac tice  p e r  
to n  o f  th ro u g h p u t. W e a re  re a so n a b ly  su re  th a t  
i f  th e  m o s t e x tra v a g a n t a n d  eco n o m ica l o f  th e  
re p o rtin g  firm s h a d  been  p re sen t b o th  m ig h t have  
m od ified  th e ir  p rac tice , as excessive eco n o m y  in 
o ne  d irec tio n  o f te n  lead s to  e x trav ag an ce  in 
a n o th e r .
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S C IE N T IF IC  T E A C H IN G  A N D  
R E S E A R C H

SC H EM E  A N N O U N C E D  BY I.C.I.

T he directors o f  Im perial Chem ical Industries, 
L im ited, have offered to  provide a t nine universities in 
G reat Britain Fellow ships to be held by senior workers 
in certain  sciences. The scheme is announced to 
operate fo r  an in itial .period o f seven years. T he 
Fellow ships will be o f  the average value of £600 per 
annum , th ough  the universities will have pow er to 
determ ine the em olum ents for each particu lar appoin t­
m ent. The d irectors o f I.C .I. have described on broad 
lines the subjects in which the Fellow ships are to be 
held, and the adm inistration  of the scheme resits wholly 
w ith the universities, which will select and appoin t the 
Fellows, subject only to  such conditions as to duties 
and tenure as the universities themselves impose.

T he purpose o f the directors in instituting this 
schem e is to strengthen the general provision in the 
British universities fo r scientific teaching and research. 
T h e  d irectors believe th a t academ ic and industrial re ­
search are in terdependent and com plem entary, and 
that substantial advances in industry cannot be looked 
for w ithout corresponding advances in academ ic 
science. In  their view, it is im p o rtan t th a t the im m e­
diate objective should be the strengthening o f univer­
sity scientific departm ents in w hatever way each univer­
sity th inks to be best. N o conditions w hatever are 
a ttached by the d irectors to the tenure  of these Fellow ­
ships. T he Fellow s will be m em bers of the university 
staffs and wall be concerned only with the duties laid 
upon them  by the universities. Tiheir prim ary  w ork 
will lie in research. But they m ust also take some 
p a rt in  university teaching. It is intended no t to  re ­
lieve the universities from  the cost of m aintaining 
any p a rt of their norm al w ork, but to enable them  to 
add to  w hat they  a lready do.

T he universities to which this offer has been made 
com prise the larger m etropolitan  universities and those 
which have a close geographical re la tion  to  the m ain 
centres of the com pany’s production. Twelve Fellow ­
ships have been offered to the universities o f Oxford. 
C am bridge and L ondon, eight to the universities of 
G lasgow, E dinburgh, M anchester, B irm ingham  and 
L iverpool, and fou r to the university of D urham . The 
d irectors believe that a ra tional policy o f this ch arac ­
ter, together w ith a wise selection of men both  as 
regards capabilities and tenure  of office, will lead to 
the emergence of a body of m en capable of taking 
high academ ic or industrial positions, thereby advanc­
ing academ ic and industria l research.

The American War Production Board is perm itting 
the  m anufacture  of 68,000 electric cookers fo r civilian 
use this year.

A Washington official has stated that, in o rder to 
keep the A m erican foundry industry properly supplied 
with technical skill, the annual intake of apprentices 
m ust be o f  the order of 100,000  a year.

I R O N F O U N D R Y  F U E L  N E W S — X V
Flue arrangem ents in drying stoves in  the  ironfound- 

i-ng industry  certain ly  range from  the sublim e to the 
ridiculous. Tw o exam ples o f the la tte r variety  are 
illustrated  by the  follow ing ex tracts from  reports by 
visiting m em bers of the Regional Panels o f the Iron- 
founding Industry  Fuel C om m ittee: “ M oulds are dried 
in a prim itive brick  cham ber . . . th e  m oulds and a 
fire-basket a re  both  shu t up together inside the cham ­
ber . . . th e  flue outlet has a dam per, access to which 
is from  inside the stove! ” “ T he stove is heated  by a 
fire-basket a t one end. T he o u tle t flue is im m ediately 
over this fire-basket! ”

F ortunate ly , these exam ples are not typical; but 
nevertheless num bers o f cases have been m et in which 
the flue arrangem ents have been fa r  from  satisfactory 
and where relatively slight a ltera tions could  render the 
stoves m ore efficient and therefore  less w asteful of 
fuel. The purpose o f flues is, of course, to convey 
the ho t gases to, and away from , the stove, and their 
a rrangem en t should  therefore  be such th a t there is the 
m axim um  circulation  of the gases th rough  the stove 
so that all the load  can  absorb  som e of their heat. 
T he gases becom e cooled and  laden w ith m oisture on 
their passage th rough  the load, and therefore  become 
heavier than the fresh ho t gases. T h e  outlet flue 
should  therefore be taken  from  tihe bo ttom  o f the 
stove, a t the fa r  end from  the firebox, and no t from 
the top, as is o ften  found to be the case. Needless 
to say, an exhaust dam per should  be fitted, and used.

N O T E S  FROM T H E  B R A N C H E S
South  A frica .— Two visitors from ' C apetow n, Mr. 

G. F. A lexander and Mir. N . W atts, opened a discus­
sion a t the  A pril m eeting of the B ranch on “ Is Mass 
P roduction  Possible in South A frica? ” M r. A lexan­
der took the optim istic view and M r. W atts the pessi­
m istic attitude. Both presented good argum ents, but 
until there is a better definition o f m ass production  
the  subject will rem ain  nebulns. M r. Issels, of Bula­
wayo, Southern  R hodesia, was present and detailed 
the no t inconsiderable progress m ade by the local 
founders in recent years. O n M ay 18, som e 60 m em ­
bers o f the Branch visited the w orks of the D unsw art 
Iron  & Steel W orks, Lim ited.

N E W  I.B.F. S E C T I O N  IN N A T A L
At a w ell-attended m eeting, held on M ay 2, a t D u r­

ban, a N atal Section o f the South  A frican  B ranch o f 
the Institu te of British F oundrym en was inaugurated . 
Mr. T . H. C. O ram , who h as been  a m em ber o f the 
L ondon  B ranch fo r the last 14 years, was elected 
chairm an. He prom ised to address the new section 
from  the chair on  the occasion of the first regu lar 
m onthly meeting.
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STEEL MIXES A N D  INOCULANTS 
GREY CAST IRON*

By W . B A R N ES  and C . W .  H ICK S

IN Assumption that melt­
ing of steel in cupolas 

is a difficult practice 

is entirely false

M uch has been w ritten abou t the inoculants and 
alloy additions in m odern high-duty cast iron, and 
very little abou t effects of the various am ounts of 
steel in the mix, but there is no doubt that the steel 
content o f the charge is the greatest basic factor in 
the results obtained. T here has been, and, fo r that 
m atter, still is, too m uch  m isconception and doubt 
about the cupola melting of steel, and, because o f this, 
many foundries are operating under high m etal costs.

As production conditions are the acid test of any 
process, the follow ing describes a series of experim ents 
carried out on a cupola which is in daily use fo r 
norm al production. Every care was taken to ensure 
that melting conditions fo r these experim ents were as 
consistent as possible, and the m etal charges involved 
were placed in the same charge sequence in every 
case. C ontro l was established by m eans of a standard 
wedge bar, and only m etal which gave the depth of 
chill established as a standard  was used fo r the cast­
ing of test pieces; in other words, any sequence of 
charges which varied from  the standards, however 
slightly, were discarded and were repeated the follow ­
ing day.

The chief purpose of the investigation was to 
measure the effect on  physical properties of increasing 
percentages of steel with and w ithout a m easured 
am ount of various inoculants. The second purpose 
was to m easure the effect of a fixed percentage of 
steel and varying am ounts of inoculants. T he third 
purpose was to ascertain the effect o f increasing per­
centages of steel on the re-action of the resultant iron 
to low tem perature treatm ent, and to oil quenching.

The following m aterials were used as inoculants:—
(1) Calcium  silicide; (2) ferro-silicon; (3) alum inium ; 
(4) a m ixture of alum inium  and ferro-silicon, and (5) 
nickel shot.

Because enough has not been written about the m elt­
ing of steel in the cupola, m any  founders are reluctant 
to develop it, on the entirely false assum ption that 
it is very difficult practice. As a result, they com ­
promise by purchasing refined irons, and as the price 
of these irons is considerably higher than  standard pig- 
iron, there is a m arked increase in the cost of m etal 
at the spout, whereas the purchase of steel scrap and 
its direct inclusion in the charge would no t only 
show the same im provem ent in physical properties, 
but the spout cost o f  the m etal would be considerably 
reduced.

For exam ple, in the foundry with which the A uthors 
are connected, a m etal m ixture fo r certain castings

• Paper read a t the Forty-first Annual Meeting of the In s titu te  of 
British Foundryraen. The authors are, respectively Foundry 
Manager and Metallurgist, Humber, Limited.

containing 65 per cent, refined iron  and 1 per cent, 
nickel addition gave a tensile strength of 13 to 14 
tons, with a Brinell hardness of 217. This mix was 
replaced by one containing 20 per cent, steel, w ith a 
standard  pig-iron and no nickel, with which a tensile 
strength o f 15 tons was obtained a t the same 
Brinell hardness, while the cost o f the mix was reduced 
by 60s. per ton. A nother im portant point in these 
times of fuel conservation is that the direct use of 
steel elim inates the fuel required to convert it to 
refined iron.

In  some foundries sm all additions o f nickel are 
added as a cure for alm ost every m etal trouble, and 
various form s of nickel or nickel-copper additions 
are m arketed as m etal im provers or regenerators. 
W hen such alloys are added in reasonable am ounts 
to produce such irons as the m artensitic or austenitic 
grades their use is justified, but the addition of 0.5 
to 1.0  per cent, is neither necessary nor justifiable, 
and appears to  serve no purpose (other than to increase 
the m etal cost per ton) th a t cannot be achieved by 
sound melting technique, and the correct selection of 
raw  m aterials. Such practices m ay m ake a good iron 
slightly better, bu t they do no t make a bad iron 
good.

Melting Practice
T he cupola used was one employed on the daily 

m elting of iron  for norm al production, w ith the 
following dimensions:

Shell d iam eter.. . .  . .  . .  60 in.
Internal diameter . .  . .  . .  30 in.
Bed plate to bottom tuyeres. .  . .  28 in.
Bed plate to top tuyeres . .  33 in.
W indbelt . .  . .  . .  48 in. x  10 in.
Blast main . .  . .  . .  . .  14 in. dia.
Tuyeres (1st row), 7 a t . .  . .  3 in. dia.
Tuyeres (2nd row), 7 a t . .  . .  2 in. dia.
Total tuyere area . .  . .  . .  71 sq. in.

Standard Preparation .—T he slag is chipped off 
properly to ensure a good foundation for patching 
and a thin clay wash is applied. The patching ganister 
is milled and allowed to tem per overnight, and  is 
used as dry as possible, w ith only sufficient m oisture 
to m ake it adhere. W here deeper pockets are
encountered, bricks are em bedded to m ake the patching 
firm, and prevent cracking. T he lining is form ed to 
follow  a slight natural burn-out, giving a diam eter of 
32 in. just above the tuyeres, fo r which a gauge stick 
is used. .

A ll obstructions are rem oved from  wm dbelt and 
tuyeres, the bottom  doors closed and propped, and the 
sand bottom  is then ram m ed in. T he sand is a norm al
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green m oulding sand, and is ram m ed firmly to slope 
from  the  back and sides down to the taphole. The 
spout is lined to flow sm oothly down from  the taphole 
to prevent undue turbulence of the m etal, and all 
patching is then dried thoroughly.

Preparing the Bed .— T he taphole  is protected by 
selected pieces of coke, then flat pieces of wood (not 
too thick) are placed over the sand bottom  to protect 
it, and the rest of the wood to be used is bu ilt in an 
inverted cone, w ith the  free ends resting against the 
tuyeres. T he centre of the cone is then filled with 
coke, averaging 5 to 7 in., from  which all green ends

T a b l e  I .— Composition of Raw Materials.

Metal grade. Si S . P Mn

Per cent. Per cent. Per cent. Per cent.
Steel 0.20 0.05 0.05 0.60
Pig-iron No. 1 3.10 0.04 0.36 1 . 1
Pig-iron No. 2 4.50 0.06 0.37 1.5
Pig-iron No. 3 0.18 0.014 0.032 0.35
C.I. scrap No. 1 1.70 0.06 0.25 0.80
C.I. serap No. 2 2.50 0.09 0.35 0.75
C.I. scrap No. 3 2.00 0.07 0.30 0.70
Ferro-silicon 14.4 — '--- -1-~

are discarded, and just less than  one-half of the bed 
coke is put on. This is allowed to burn  w ith a natural 
d raft through the breast opening, until a bright red 
a t the lining. T he same am ount of coke is then added, 
and when this is burn t to a dull red, the bed is poked 
thoroughly up and down through the tuyeres, and 
down from  the charging door to ensure th a t any 
cavities left by the b u rn t wood are rem oved, so that the 
bed is firm and cannot collapse under the cupola 
burden. T he height is then m ade up  to the established 
depth  except fo r the last 8 in., which are  pu t on just 
before charging, when the bed height is fixed at 42 in. 
above the top tuyeres.

Raw  M aterials and M eth o d  o f Charging.
The m axim um  length of m aterials is 10 in., width 

8 in.; this reduces the risk o f scaffolding to a m inim um.
Charging sequence is controlled as fo llo w s:— Pig- 

iron, iron scrap, and steel scrap. The pig-iron and 
heavier scrap is charged to the outside, and the lighter 
m aterials to the centre to bring about as even melting 
conditions as possible, because of the greater depth  of 
incandescence a t the lining caused by blast deflection. 
W hen ferro-alloys are charged these are pu t in the 
centre p rio r to the steel scrap being charged.

F ig s . 2-5.— A d d it io n s  o f  F e r r o -S il ic o n . 60 ozs. 
P e r  T o n . T o p  L e f t ; 0%  S t e e l ; n o  a d d it io n . 
T o p  R i g h t ; 70%  S t e e l ; n o  a d d it io n . B o t t o m  
L e f t : 0 %  S t e e l ; w i t h  a d d it io n . B o t t o m  
R i g h t : 70%  S t e e l ; w i t h  a d d it io n .

Five cwt. m etal charges are used, and  12^ to 15 per 
cent, coke, according to the percentage o f steel, 3 to 4 
per cent, of lim estone being charged on the coke, but 
confined to the centre zones to m inim ise scouring o f the 
lining. The cupola is charged to  the level o f the charg ­
ing door, bu t n o t above it, and  holds eleven charges, 
this level being m aintained until the last charge is put 
on. T he com positions o f the raw  m aterials, and  of the 
charges used, are shown in T ables I and  II.

Cupola O peration .—A ir is supplied a t the ra te  o f 
1,700-cub. ft. a m inute a t a pressure of 14 in. W .G.. 
and the m etal is tapped to the clock, and no t left to 
the operator's discretion. T uyeres are kept under con­
stant surveillance to ensure that heavy “ slag curtains ”

50  4 0  5 0  00  .  70

F ig . 1.— In f l u e n c e  o f  F e r r o -S il ic o n  a s  an
In o c u l a n t .

ADDITIONS OF -
6 0 ?  FER RO -S IL IC O N  
M TO ZS P E R  TON

WITHOUT ADDITION -------
WITH ADDITION --------
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T a b l e  I I .-—Metal Mixtures Used. 
(Percentages of raw materials.)

Metal grade. 0//o °//o 0//o % % °//o °//o %

Steel. 0 10 20 30 40 50 60 70
Pig-iron No. 1 30 30 40 30 — — — 10
Pig-iron No. 2 — — — 10 20 35 20 10
Pig-iron No. 3 35 25 — — — — — —
C.I. scrap No. 1 .. 35 35 40 30 — — — —
C.I. scrap No. 2 .. — — — — 30 15 15 —
C.I. scrap No. 3 .. — — — — 10 — ’ — —
Ferro-silicon 5 10

n

12

o 10 20 30 40 50 60 70
STEEL CONTENT

F ig . 6 .— I n f l u e n c e  o f  C a l c iu m  S il ic id e  o n  S t e e l  
M ix  I r o n s .

are no t allowed to form  and interfere with blast distri­
bution, and only in exceptional circum stances (such as 
unexpected breakdowns) is the blast supply interfered 
with. W hen the last charges are m elting the volume 
of blast is reduced to prevent erosion of the lining. A 
control board, showing the sequence and time of each 
tap, is m ade up before tapping comm ences, in order to 
prevent any m isunderstanding in the foundry, which 
might cause a hold-up in melting.
Pointers in G ood Cupola Practice.

(1). M ake sure that the bed is firm and evenly 
burned.

(2). Establish a bed height that gives ho t m etal at 
the first tap.

(3). W hen melting starts the first drops of iron 
should be seen to pass the tuyeres not sooner than 
two m inutes nor longer than five minutes. Should 
the m etal appear too soon it indicates a low bed, and 
should it appear late the bed is either too high or 
has not been sufficiently burnt before charging.

(4). Keeping the cupola fully charged gives con­
sistency of blast distribution, and uniform  pre­
heating.

(5). K eep the tuyeres as clean and free from  slag 
as possible.

(6). Use well-graded coke fo r the bed, free from  
“ fines.”

(7). Inferior coke m ay show a paper saving in cost, 
but the inferior m etal which often results is a luxury 
which few foundries can afford.

(8). Charging should be under close supervision, 
and proper distribution insisted upon.

(9). Observations should be made of the flame 
above the burden a t the charging door. A roaring 
flame, with pale blue cones burning through the top 
of the charge m eans excessive air. The ideal flame 
is blue-pink, burning spasm odically some inches 
above the charge, clinging to the brickwork, and
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F i g s . 7 -10 .— A d d it io n s  o f  C a l c iu m  S il ic id e . 60 

o z s .  P e r  T o n . F ig . 7 , T o p  L e f t : 0 %  S t e e l ; n o  
a d d it io n . F ig . 8, T o p  R i g h t : 7 0 %  St e e l ; n o  
a d d it io n . F ig . 9 . B o t t o m  L e f t : 0 %  St e e l ; 
w it h  a d d it io n . F ig . 10, B o t t o m  R i g h t : 7 0 %  
St e e l ; w i t h  a d d it io n .

only occasionally running down to the charge for a 
short period.

Cupola Design
T he cupola used for the tests in this Paper had a 

stack height which held eleven 5-cwt. charges, and as 
the m elting rate was 3-tons an hour, this m eant alm ost 
an h o u r’s m etal, thus ensuring a satisfactory pre-heat, 
but the A uthors wish to emphasise that any norm al 
cupola will melt steel mixes. A cupola which will not 
m elt steel will not m elt any mixture satisfactorily, even 
if it be composed entirely of pig irons. A  satisfactory 
iron a t the spout is one which is clean and hot, and no
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m etal properly m elted should tap  at less than  1,400 deg. 
C.

T he A u thor’s believe that there are optim um  ratios 
of tuyere area  to cupola cross-section, stack height to 
cross-section, w indbelt to tuyere area, and blast m ain 
to windbelt, and the em ploym ent of these ratios 
wherever possible reduces any variable factors to a 
m inim um , but variations in these ratios bear no  com ­
parison w ith the bad influence of slipshod cupola prac­
tice. W ith sound contro l and supervision, good m etal 
can be obtained, and neither the addition of inoculants, 
small am ounts of alloy, or a high percentage o f refined 
irons will produce a good iron under bad practice. 
The use of refined irons is a m ost expensive m ethod of 
attem pting to neutralise a deficiency o f m elting control, 
particularly  w hen it is realised th a t such irons are 
simply steel mixes m elted down in some o ther cupola,

F ig . 11.- - I n f l u e n c e  o f  1 %  N ic k e l  o n  T e n s il e  
S t r e n g t h .

considerably less th an  the p re-heat available on the 
o ther cupola. T he recom m ended ra tio  of tuyere area 
to a 30-in. dia. cupola cross-section is in the vicinity 
o f  1:5. This particu lar cupola  had a ra tio  o f 1:3.7, 
while the first cupola  had  a ra tio  of 1 :10 .

T he con trast betw een the tw o furnaces w as m ost 
m arked, yet no difficulty was encountered  in  melting 
m ixtures containing up to  85 per cent, of steel in this 
second unit, and m elting ra te  and tapping tem pera­
ture were both  satisfactory. A ctually, this furnace 
was used fo r a  period  o f m any m onths on the daily 
m elting of 60 per cent, steel m ixtures.

A b o u t five years ago, one o f the  A uthors m elted 75 
per cent, steel satisfactorily  in a standard  dw arf cupola 
with a m elting ra te  of 1 ton  an  hour. This cupola
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quite probably  no different in design from  the one 
into which the refined iron is finally charged.

T he statem ent th a t any norm al cupola will m elt steel 
has been substantiated in practice by the A uthors. In 
the foundry  where this research was carried ou t there 
was a second cupola w ith the follow ing d im ensions: -—

Shell d iam e te r.. . .  . .  . .  42 in.
In ternal diam eter . .  . .  . .  30 in.
Bed plate to bottom tuyeres . .  28 in.
Bed plate to  top tuyeres . .  . .  45 in.
W indbelt . .  . .  . .  . .  26 in. x  8 in.
Blast main . .  . .  . .  . .  8 in. dia.
Tuyeres (1st row), 4 a t . .  . .  8 in. X 3 in.
Tuyeres (2nd row), 4 a t . .  . .  8 in. x  3 in.
Total tuyere area . .  . .  . .  192 sq. in.
It will be seen that the internal diam eter was the 

same as the first cupola, with the same m elting rate of 
3 tons an  hour. The stack in this cupola held only 
four 5-cwt. charges, 20-min. m etal supply, which was

F i g s . 12-15 .— F ig . 12, A d d it io n s  o f  1 %  N ic k e l . 
T o p  L e f t : 0 %  St e e l ; n o  a d d it io n . F i g . 13, 
T o p  R i g h t : 7 0 %  S t e e l ; n o  a d d it io n . F i g . 14, 
B o t t o m  L e f t ; 0 %  S t e e l ; w i t h  a d d it io n . F i g . 
15, B o t t o m  R i g h t : 7 0 %  St e e l ; w i t h  a d d it io n .

had  no w indbelt, and only two tuyeres running direct 
from  the b last pipe. Again, in  this instance the m etal 
was clean  with a high tapp ing  tem perature. These 
instances m ay appear to indicate an  opposite  view to 
the opinions expressed a t the beginning o f this chap ter, 
but that is no t so. C upola  design is im portant, and  a 
correctly  designed unit will give the greatest fuel effi­
ciency, even m elting, m inim um  of charge dilution, 
and  the least oxidation, bu t these are factors which 
affect the m elting of any cast iron.

Control o f Test-bars
To obtain as consistent a m elting condition  as pos­

sible the m etal charges to be used for test were placed 
on the cupola in the sam e sequence during each melt.
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The third to  the twelfth charges or, in o th er words, 
ten consecutive 5-cwt. charges were m ade up with the 
percentage of steel to  be exam ined, and the m etal tap 
corresponding to  the two centre charges, the seventh 
and eighth, was used for casting the test-bars. The 
four clear charges on either side of these two gave a 
reasonable assurance tnat the m etal in the ladle gave 
true reflection o f the constituent steel in the charge.

A hand ladle to hold 10 lbs. o f  iron was placed 
under the spout 10  secs, a fte r the tap  hole was opened, 
and im m ediately a fter this sam ple was obtained the 
inoculant was fed on to the m etal stream  on its way 
to the m ain ladle. T o  effect this the m easured am ount 
of inoculant was placed in a hopper fixed over the 
tapping spout, and im m ediately a fter the taking o f the 
untreated sam ple the hopper slide was opened and the 
speed of addition regulated to distribute the inoculant 
throughout the tap.

W hen the 10-cwt. ladle was full, a hand ladle was 
used again to cast ithe test-bars, and the m ain ladle

charge from  0 to 70 per cent, by 10 per cent, stages, 
and to show the effect of a fixed am ount of inoculant 
on the m etal w ith each increase o f steel.

Ferro-Silicon.—As the inoculant, 80 per cent, ferro- 
silicon powder was used for the tests shown in Fig. 1. 
It will be observed that there is a steady increase in 
strength from  14.5 tons with 0 per cent, steel to 18.6 
tons with 70 per cent, steel, and the interm ediate 
figures were in true relationship with the curve shown. 
With a fixed 60 ozs. of inoculant per ton  o f metal, 
there is an increase in strength of 0.3 ton  to 0.8 ton 
as the steel content rises. In  the photom icrographs, 
from  which interm ediate steel percentages are om itted. 
Figs. 2 and 3 indicate that in the two untreated irons
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F ig . 16.— I n f l u e n c e  o f  A l u m i n iu m / F e r r o -S il ic o n  
o n  T e n s il e  St r e n g t h .

used fo r ordinary production. As it was essential 
that results should be truly com parative, a standard 
wedge test-bar was used as a m etal control, and the 
chill depths were fixed a t values of 6 and 4 fo r the 
untreated and treated iron respectively. These stan­
dards were observed fo r all the  series o f tests on  in­
creasing percentages of steel with a consistent addi­
tion of the various inoculants, and any m etal with 
other than  these chill values was discarded fo r the 
10, 20, 30, 40, 50 and 60 per cent, steel mixes. The 
0 per cent, steel irons had wedge values of 4 and 3, and 
the 70 per cent, steel mixes had values o f 7 and 5. 
In the series o f tests on  standard percentages of steel 
with increasing am ounts of inoculants, the chill depths 
naturally  decreased as the inoculant increased.

Increasing Steel
T he first series of tests were to show the effect on 

tensile strength of increasing the steel content of the

F ig s . 17-20.— A d d it io n s  o f  A l u m in iu m / F e r r o - 
S il ic o n  M ix t u r e . 60 ozs. P e r  T o n . F ig . 17, 
T o p  L e f t : 0%  St e e l ; n o  a d d it io n . F ig . 18, 
T o p  R i g h t : 70%  S t e e l ; n o  a d d it io n . F i g . 19, 
B o t t o m  L e f t : 0% S t e e l ; w i t h  a d d it io n . F i g . 
20, B o t t o m  R i g h t : 70%  St e e l ; w it h  a d d it io n .

the intergraphitic areas increase and the graphite be­
comes m ore isolated, although the quantity of graphite 
does not appreciably diminish, which is confirmed in 
Table III.

Si +  P
T aking the form ula T.C +  — 3—  =  carbon equiva­

lent, it will be seen that, apart from  the 0 per cent, 
steel mix, there is little variation in actual carbon 
values. T he increase in silicon content is shown in 
the right-hand column.

Figs. 4 and 5, showing the same two irons after the 
ferro-silicon addition indicate a slight refining of the 
graphite.

Calcium Silicide .—The series of casts from  0 per 
cent, steel to 70 per cent, steel show an increase in

ADDITIONS OF - 
ALUMINIUM/FERRO - SILICON 

MIXTURE_______________
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tensile strength from  14.3 tons to 18.5 tons per sq. in., 
and again the in term ediate figures bear a true re la ­
tionship, as illustrated in  Fig. 6. W ith a  fixed addi­
tion of 60 ozs. of silicide per ton o f m etal, the strength 
increases by 0.8 to n  to 1.8  tons w ith increasing steel. 
The photom icrographs, Figs. 7 and 8, representing the 
untreated  irons, are sim ilar to the group, Figs. 2 and 
3, and Figs. 9 and 10 indicate a m arked refinem ent of 
the graphite.

T a b l e  I I I .— Percentage Compositional Changes 
with Increasing Steel Additions.

Steel
content. T.C. Si. P.

Si.
(After

addition).

Per cent. Per cent. Per cent. Per cent. Per cent.
0 3.60 1.40 0.45 1.58

20 3.38 1.50 0.35 1.56
40 3.30 1.57 0.30 1.72
70 3.20 1.83 0.25 1.87

N icke l.— An addition of 1.0 per cent, nickel by
means of nickel “ F ” shot was adopted for this series, 
and the tensile values w ithout the alloy addition can 
be seen in Fig. 11 to rise from  14.6 to 19.4 tons per 
sq. in., w ith a standard addition o f 1.0  per cent, nickel 
there is an increase of 0.7 ton with 0 per cent, steel,
going to 2.1 tons with 70 per cent, steel. Figs. 12
to 15, representing the graphite before and after 
alloy additions, once again show that the addi­
tion of the alloy a t the spout produces a  refining of 
the graphite.

A lum in ium  IFerro-Silicon .—This inoculant is one 
which has been developed by the authors, and consists 
o f seven parts of 80 per cent, ferro-silicon and three 
parts o f  alum inium  swarf, m ixed and ground to pass 
a B.S.S. 16-mesh sieve. T he alum inium  and silicon 
are not alloyed. Fig. 16 again confirms the steady in­
crease in tensile strength with increasing steel shown 
in the previous graphs. W ith a fixed addition  of 
60 ozs. o f the specified m ixture per ton o f  m etal, there 
is an increase of 1 .0  ton on the 0 per cent, steel iron 
to 3.0 tons on the 70 per cent, steel iron. Again, there 
is a definite refinem ent of the graphite, as evidenced 
in Figs. 17 to 20.

M atrix Structures.— F o r the purpose of com paring 
the m atrix  of the treated and untreated  irons, the 
inoculant alum inium  silicon was chosen, and co m para­
tive photom icrographs in each 10  per cent, o f  steel 
from  0 to 70 per cent, were taken, as shown in Figs. 
21 and 22. Taking the photom icrographs under the 
heading, “ 0 per cent, steel,” there is no obvious d if­
ference in the structure, and this applies equally  to 
each group. W hen, however, the photom icrographs 
representing the increasing steel contents w ithout addi­
tions are exam ined, it becom es apparen t that the

changes in the pearlite  fo rm ation are the true basis of 
the im proved physical properties, and that the use of 
inocu lan ts is sim ply a final refinem ent in the condition­
ing of the m olten  iron. This is dealt with in the next 
section.

T he gradual transform ation  of the pearlite is clearly 
illustrated in the photom icrographs, which need littl# 
com m ent. T he pearlite in the 0 per cent, steel iron 
is coarser and m ore lam ellar than  in the o ther groups, 
the 30 per cent, steel m ix shows finer lam ination  of 
the pearlite, not so continuous as the 0 per cent, steel 
iron, and the 60 per cent, steel shows the continuity  
o f  the laminae broken up, and in some cases a semi- 
sorbitic  structure can be seen, this increasing m olecu­
la r cohesion, im proving resistance to rupture.

Cost of Ladle Addition per ton of Metal
s. d.

60 ozs. of 80 per cent, ferro-silicon ... 1 10 i
60 ozs. of calcium  silicide ... ... ... 3 9
1 per cent, of nickel   ... 33 0
60 ozs. of alum inium -silicon . ... 1 9

{To be continued.)

IN D U S T R IA L  USES O F  LITHIUM  A N D  
ITS C O M P O U N D S

According to the “ South A frican M ining and 
Engineering Jo urna l ” lepidolite and som etim es other 
lithium  m inerals are required in considerable quantities 
fo r glass m anufacture, glazing and enam elling. T heir 
chief field is in the m anufactu re  o f opal and white 
glasses, where the principal advantages resulting from  
their use are lowering o f the coefficient o f expansion, 
thereby decreasing breakages due to sudden heating and 
cooling; increase of toughness and hence resistance to 
shock; increase of refraction  and hence brilliancy; and 
production of a h a rd er surface on  the glass. O ther 
advantages are lessened corrosion  o f tanks, less 
scum m ing of the m elt and devitrification o f the resul­
tan t glass. Increasing quantities o f lepidolite  are also 
being used in the production  of bulbs fo r the electrical 
industry.

A nother im portan t developm ent is the replacem ent 
of felspar by lepidolite in the m anufacture  of high- 
grade special porcelains o f extrem e whiteness and 
notable resistance to therm al shocks. A m ixture of 
25 per cent, spodum ene and 75 per cent, felspar has 
proved such a useful vitrifying agent in ceram ic work 
that it is now being com m ercially produced. In the 
m anufacture of enam els spodum ene, a pow erful flux­
ing agent, lowers the m aturing tem perature  and so 
reduces wear and tear on refractories. Sm all quantities 
of lithium  chloride and lithium  fluoride used in weld­
ing rod  coatings are said to give an exceptionally  fine 
finish to the wejd.

Increasing applications are also being found  fo r 
lithium  alloys. Fo r instance, the use o f lithium  as a 
50-50 Ca-Li alloy for the deqxidation  o f high c o n ­
ductivity copper castings m ore than  doubled in 1941, 
as com pared with 1940, and its use is extending to  a 
num ber of other non-ferrous alloys.
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AN  OUTLINE OF GRAVITY DIE-CASTING* \  general survey
of development

By M. R. H IN C H C L IF F E  in its application

(C ontinued from  page 273.)

Bottom Running
The ideal way to achieve m etal flow free from  

turbulence is to direct the m etal to the bottom  of the 
die th rough  a properly designed runner, it being as 
essential to avoid turbulence in the running system as 
in the die cavity proper, and gate into the lowest 
point in the m ould. Filling is thus effected by dis­
placem ent, the m etal rising in a tranquil m anner. 
W ith this gating principle it is preferable to employ 
a large num ber o f sm all ingates to a sm all num ber 
of large ingates, as the la tter is conducive to  spurting 
or “ fountain ing .” Fig. 8 shows exam ples of bottom  
gated alum inium  alloy castings. In  certain cases, p ar­
ticularly w hen it is desired that a runner should also 
act as a  source o f “ feed,” it is practicable to use a 
continuous ring runner round the periphery o f the 
casting.

F ig . 8 .— T y p ic a l  B o t t o m  G a t e d  A l u m in iu m  A l lo y  
G r a v it y  D ie -c a s t in g s .

Vertical Strip Runner
A type o f running arrangem ent which com bined the 

advantage of a bottom  runner and top pouring is the 
vertical strip  o r flash gate, which extends from  the 
bottom  to the top of a casting. By this m eans, p ro ­
gressive filling and therefore, progressive solidification 
from  the bo ttom  to the top of the casting is 
prom oted. C astings lending themselves to this m ethod 
of running are  those o f a long th in  cylindrical nature 
and thin plate-like castings made in the vertical posi­
tion wherein the m etal would be subject to prem ature 
freezing if bottom  poured. A num ber of castings with 
runners and risers attached designed according to the 
strip gate principle are shown in Fig. 9.

Swan Neck Choke
Irrespective of the type of running system used, the 

die designer is always keen to adopt m ethods which

m ake the production of satisfactory castings less 
dependent on the hum an element. On the question of 
running systems scope is to be found in the desire 
to  control the ra te  of pour. One way of achieving 
this is to use a swan neck runner, i.e., a runner form ed 
with an “ S ” bend in it, part of which constitutes a 
choke by a reduction in the cross-section, thus regu­
lating the rate of entry of the metal.

Venting
P rio r to metal entering a die, the m ould cavity is 

occupied by air which has to be displaced by the 
ingoing m etal. U nlike a sand m ould, a die is com ­
pletely im perm eable, resulting in the tendency for air 
to  be confined and pocketed between the advancing 
m etal surface and any irregularities and corners in the 
die cavity, thus tending to produce castings having bad

F ig . 9 .— T y p ic a l  St r ip  G a t e d  A l u m in iu m  A l l o y  
G r a v it y  D ie -c a s t in g s .

definition o f fine. T o  avoid this, artificial m eans have 
to be provided for the a ir to escape through the die 
walls to the atm osphere. Venting is usually effected by 
form ing a jo in t in the die in the necessary region and 
cutting fine vent grooves, about 0.020 in. to 0.030 in. 
deep, along the jo in t faces from  the die face to the 
atm osphere, the grooves being sufficiently deep to allow 
free exit for the air, a t  the same time prohibiting 
entry  of the m olten metal.

T he usual m ethod of venting a boss, for instance, 
is to  continue the boss through to  the back of the 
die and insert a plug in the bored hole, cutting a 
num ber o f fine grooves o r flats round the periphery 
of the plug, as shown in Fig. 10 (1). A further 
application o f this principle is sited in Fig. 10 (2), where 
it is desired to prevent a m isrun in a thin section due 
to trapped air. Again, a deep recess in a die form ing 
a web of a casting m ay be very effectively vented by
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splitting the die along the centre line o f the web and 
cutting grooves in the jo in t faces, illustrated in 
Fig. 10 (3).

Cases frequently  arise when venting by the above 
m ethods is inadequate to deal with the volum e o f air 
trapped. This condition can be obviated  by placing 
a sm all riser, which m ay be either open or blind, over 
the effected region o f the casting, as show n in Fig. 
10 (4). A die adequately and properly  vented is very 
essential fo r the production  of sound castings, as it 
elim inates the very bad practice o f forcing the m etal 
into the die to ensure good definition o f the casting.

Feeding Heads—Solidification Stage
D uring the passage of the m etal through a die it is 

continually  losing heat to the m ould walls, and shortly 
a fter the m ovem ent of the  m etal relative to the die 
has ceased, or in certain  cases before, the tem perature

applied, designed and situated to rem ain  liquid until 
the casting p roper has solidified, their purpose being 
to act as a reservoir of liquid m etal to replace 
volume contraction  within the casting.

A casting m ay be m ade to solidify according to two

F ig . 11.— M e a n s  by  w h ic h  G r a v it y  D ie - c a s t in g s  
m a y  be  C h il l e d  ( D ia g r a m m a t ic ).

F ig . 10.— V e n t in g  A r r a n g e m e n t s  f o r  G r a v it y  
D ie s  ( D ia g r a m m a t ic ).

of the m etal in certain parts of the die has been 
lowered to that a t which solidification takes place; 
follow ed by solidification of the rem ainder of the 
m etal. T he m ode of solidification of the casting is 
determ ined by The therm al conditions existing on 
com pletion of filling, that is to say, by th e  division 
of tem perature and heat th roughout the mass.

Solidification in m etals and alloys is a process of 
crystallisation, and is alm ost invariably accom panied 
by a reduction in volume of the alloy, and unless this 
shrinkage is replaced by additional liquid metal, empty 
voids will appear in the final casting. Obviously those 
parts o f the casting solidifying first will obtain  “ feed ” 
m etal at the expense of the sections still liquid, which 
results in the concentration  of shrinkage in those parts 
of the casting last to solidify. T herefore, to ensure 
castings free  from  shrinkage, feeding heads m ust be

principles:— ( 1 ) E qualisa tion  of the ra te  o f cooling 
th roughout the entire casting, and (2 ) solidification in 
parallel layers either horizontally  or vertically— the 
theory of controlled d irectional solidification. Satis­
faction of either of these resulting in the absence of 
shrinkage cavities.

Equalised Rate of Cooling
Balancing the rate o f cooling betw een thick and 

thin sections is accom plished in the die by the con­
ventional m anner o f chilling the heavy section. It 
may sound paradoxical to say that certain  sections of 
a die-casting can be chilled when it has a lready been 
stated that a die is virtually one com plete chill. it 
m ust be rem em bered, however, that chilling is a re la ­
tive term , and merely denotes a relative increase in 
the ra te  of cooling.
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A localised increase in the rate of cooling of a die- 
casting m ay be simply achieved up to a certain extent 
by rem oving the thin layer of refractory coating from  
the die surface. W hen this is done the rate of extrac­
tion of heat from  the casting in that particular region 
is the function of the sectional thickness of the die 
and the area of the radiating surface of the die wall 
exposed to the atm osphere. Should a more severe 
chill be required, it may be obtained by increasing the 
die section or increasing the radiating surface by 
the introduction of cooling fins, or both. An even 
greater rate  o f cooling may be attained by inserting a 
pure copper plug into the die wall, finned on the

V
BULBOUS OPEN FEEDER

poured. If a bottom  runner were used the tendency 
would be for the coldest m etal to be a t the top and 
the hottest metal a t the bottom , which would result 
in castings having internal shrinkage cavities along 
the centre line. On the other hand, top pouring would 
result in ideal therm al conditions as a distinct tem ­
perature gradient would exist from  the bottom  to the 
top; depending on the height of the m ould and the 
rate of pouring. Theoretically, the ideal rate of pour 
would be that which gave a rate of filling correspond­
ing to the ra te  of directional solidification. U nder 
these conditions shrinkage would be directed into the 
feeding head. A feeling head, therefore, besides acting 
as a supply of liquid metal may also direct solidifica­
tion. The correct shape for a feeding head is shown 
in Fig. 12. It will be observed that it is bulbous in 
form , with the mass as near the casting as possible.

Progressive solidification may be prom oted to a 
certain extent in bottom  poured castings by connect-
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SIDt f e e d e r

ASBESTOS 
BOTTOM FEEDER

F ig . 12.— D if f e r e n t  T y p e s  o f  F e e d in g  H e a d s  
U s e d  o n  A l u m in iu m  A l l o y  G r a v it y  D ie - 
c a s t in g s  ( D ia g r a m m a t ic ).

outside. Exam ples of each case are illustrated dia- 
grammatically in Fig. 11.

Progressive Solidification
In general, it is easier to effect progressive solidi­

fication than  it is to equalise the rate  of cooling 
throughout, merely because, unless the rate of cooling 
in a section of a casting is very low, there will always 
exist during cooling a tem perature gradient from  the 
mould face to centre of the section, this being the first 
essential for progressive solidification. As a result of 
this most dies are designed to give therm al condi­
tions which prom ote progressive solidification from 
the bottom  to the top of the casting.

C onsider again the classical exam ple of a round 
stick or billet die. It was stated under the principles 
o f running that it was im perative that this be top

ing the down runner to the casting in a num ber of 
places, and also to the feeding head so that com para­
tively hot metal is supplied to the metal in the metal 
as it rises. A  type of feeder used on the side of a 
casting is shown in Fig. 12.

The nature of a casting may be such that heavy 
sections requiring feed exist in the bottom  of the 
m ould. As it would be impossible to feed the heavy 
section through the thin section above it, it is the 
practice to place a reservoir of metal below the thick 
section insulated with asbestos on the bottom  surface. 
As crystallisation always proceeds in a direction 
opposite to the heat flow, the casting is thus m ade to 
solidify vertically downwards, illustrated diagramm atic- 
ally in Fig. 12. W hen designing for alloys such as 
D TD . 133”  B and sim ilar alloys, it is the practice 
com pletely to surround the top of the casting with a

F ig . 13.— T y p ic a l  A l u m in iu m  A l lo y  G r a v it y  D ie - 
c a s t in g s  G a t e d  t o  P r o m o t e  P r o g r e s s iv e  
S o l id if ic a t io n .
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splitting the die along the centre line of the web and 
cutting grooves in the jo in t faces, illustrated in 
Fig. 10 (3).

Cases frequently  arise when venting by the above 
m ethods is inadequate to deal with the volum e of air 
trapped. This condition can be obviated  by placing 
a small riser, which m ay be either open or blind, over 
the effected region o f the casting, as shown in Fig. 
10 (4). A die adequately and properly  vented is very 
essential fo r the production  of sound castings, as it 
elim inates the very bad practice of forcing the m etal 
into the die to ensure good definition o f the casting.

Feeding Heads—Solidification Stage
D uring the passage of the m etal through a die it is 

continually  losing heat to the m ould walls, and shortly 
after the m ovem ent of the  m etal relative to the die 
has ceased, or in certain cases before, the tem perature

applied, designed and situated to rem ain liquid until 
the casting p roper has solidified, their purpose being 
to act as a reservoir of liquid m etal to replace 
volum e contraction  within the casting.

A casting m ay be m ade to solidify according to two

COPPER INSERT

COOLING FINS

INCREASED DIE SECTION

F i g . 11.— M e a n s  by  w h i c h  G r a v it y  D ie -c a s t in g s  
m a y  be  C h il l e d  ( D ia g r a m m a t ic ).

V e n t in g  A r r a n g e m e n t s  f o r  G r a v it y  
D ie s  ( D ia g r a m m a t ic ).

F ig . 10 —

of the m etal in certain parts of the die has beep 
lowered to that a t which solidification takes place; 
follow ed by solidification of the rem ainder o f the 
m etal. T he m ode of solidification of the casting is 
determ ined by The therm al conditions existing on 
com pletion of filling, that is to say, by th e  division 
of tem perature and heat th roughout the mass.

Solidification in m etals and alloys is a process of 
crystallisation, and is alm ost invariably accom panied 
by a reduction in volum e o f the alloy, and unless this 
shrinkage is replaced by additional liquid m etal, em pty 
voids will appear in the final casting. O bviously those 
parts of the casting solidifying first will ob tain  “ feed ” 
metal at the expense o f the sections still liquid, which 
results in the concentra tion  of shrinkage in those parts 
of the casting last to solidify. Therefore, to ensure 
castings free from  shrinkage, feeding heads m ust be

principles:— (1) E qualisa tion  of the ra te  o f cooling 
th roughou t the entire casting, and (2 ) solidification in 
parallel layers e ither horizontally  or vertically— the 
theory o f contro lled  directional solidification. Satis­
faction of either of these resulting in the absence of 
shrinkage cavities.

Equalised Rate of Cooling
Balancing the rate  of cooling between thick and 

thin sections is accom plished in the die by the co n ­
ventional m anner of chilling the heavy section. It 
may sound paradoxical to say that certain  sections of 
a die-casting can be chilled when it has a lready been 
stated that a die is virtually one com plete chill. ]t 
m ust be rem em bered, however, that chilling is a re la ­
tive term , and merely denotes a relative increase in 
the ra te  o f cooling.
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A localised increase in the rate of cooling of a die- 
casting m ay be simply achieved up to a certain extent 
by removing the thin layer of refractory coating from 
the die surface. W hen this is done the rate of extrac­
tion of heat from  the casting in that particular region 
is the function o f the sectional thickness of the die 
and the area of the radiating surface of the die wall 
exposed to the atm osphere. Should a m ore severe 
chill be required, it may be obtained by increasing the 
die section or increasing the radiating surface by 
the introduction of cooling fins, or both. An even 
greater rate of cooling may be attained by inserting a 
pure copper plug into the die wall, finned on the

poured. If a bottom  runner were used the tendency 
would be fo r the coldest m etal to be a t the top and 
the hottest m etal a t the bottom , which would result 
in castings having internal shrinkage cavities along 
the centre line. On the other hand, top pouring would 
result in ideal therm al conditions as a distinct tem ­
perature gradient would exist from  the bottom  to the 
top, depending on the height of the m ould and the 
rate of pouring. Theoretically, the ideal rate of pour 
would be that which gave a rate of filling correspond­
ing to the rate of directional solidification. U nder 
these conditions shrinkage would be directed into the 
feeding head. A feeling head, therefore, besides acting 
as a supply o f liquid metal may also direct solidifica­
tion. The correct shape fo r a feeding head is shown 
in Fig. 12. It will be observed that it is bulbous in 
form , with the mass as near the casting as possible.

Progressive solidification may be prom oted to a 
certain extent in bottom  poured castings by connect-

BULBOUS OPEN FEEDER

F W 3

ASBESTOS 
BOTTOM FEEDER

F ig . 12.— D if f e r e n t  T y p e s  o f  F e e d in g  H e a d s  
U s e d  o n  A l u m in iu m  A l lo y  G r a v it y  D ie - 
c a s t in g s  ( D ia g r a m m a t ic ).

outside. Exam ples of each case are illustrated dia- 
grammatically in Fig. 11.

Progressive Solidification
In general, it is easier to effect progressive solidi­

fication than it is to equalise the rate of cooling 
throughout, merely because, unless the rate  of cooling 
in a section of a casting is very low, there will always 
exist during cooling a tem perature gradient from the 
mould face to centre of the section, this being the first 
essential for progressive solidification. As a result of 
this most dies are designed to give therm al condi­
tions which prom ote progressive solidification from 
the bottom  to the top of the casting.

C onsider again the classical exam ple of a round 
stick or billet die. It was stated under the principles 
of running that it was imperative that this be top

ing the down runner to the casting in a num ber of 
places, and also to the feeding head so that com para­
tively hot m etal is supplied to the m etal in the metal 
as it rises. A  type of feeder used on the side of a 
casting is shown in Fig. 12.

The nature  of a casting may be such that heavy 
sections requiring feed exist in the bottom  of the 
mould. As it would be impossible to feed the heavy 
section through the thin section above it, it is the 
practice to place a reservoir of m etal below the thick 
section insulated with asbestos on the bottom  surface. 
As crystallisation always proceeds in a direction 
opposite to the heat flow, the casting is thus m ade to 
solidify vertically downwards, illustrated diagramm atic- 
ally in Fig. 12. W hen designing for alloys such as 
DTD. 133 B and similar alloys, it is the practice 
completely to surround the top of the casting with a

F ig . 13.— T y p ic a l  A l u m in iu m  A l l o y  G r a v it y  D ie - 
CASTiNGS G a t e d  t o  P r o m o t e  P r o g r e s s iv e  
So l id if ic a t io n .
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ring riser o f the type shown in Fig. 12. A num ber of 
castings, com plete with runners and risers designed to 
prom ote progressive solidification, are illustrated in 
Fig. 13.

(3) Die Construction
T he first essential in designing a die is that the die 

m ust draw  away readily  from  the solidified casting or 
alternatively the casting m ust w ithdraw  from  the die 
cavity freely. T hus, a die is constructed in a num ber 
o f separate m ould  sections, the size and form  of each 
depending on the design o f the casting and the gating 
and feeding system em ployed. G enerally  speaking, 
the outside of the casting is form ed in die blocks, 
arranged to  slide backw ards and forw ards in  a  h o ri­
zontal plane on a suitable base. T he die blocks, when 
m oved into position, are located relative to each other 
by m eans of dowels and then clam ped together before 
casting. T he inside of a casting is fo rm ed by m eans 
o f cores locating in the die blocks which are w ith­
draw n from  the casting by m eans of pinch bars applied 
beneath w rench heads on the cores p rio r to  opening 
the die.

This m ethod of rem oval can  only be em ployed when 
the cores are in a position accessible to the operator. 
T he design of a casting m ay necessitate cores w ith­
drawing in a vertically dow nw ards direction, through 
the die base, in which case a core w ithdraw ing 
m echanism , such as rack and pinion, eccentric and 
rollers or a suitable a ir cylinder is used. Owing to the 
fact th a t a casting contracts tow ards the centre during 
cooling it is necessary to have a sm all am ount of taper 
or “ draw  ” on all cores to enable them  to  be w ith­
draw n easily a fter overcom ing the initial grip of the 
casting. A draw  of ha lf a degree per side is the 
m inim um  advisable.

T he position of the joint lines of the die relative to 
the casting, although dependent on the m ethod of 
m oulding decided, is always preferable when coincid­
ing w ith faces o r m achined parts of the casting as this 
renders the rem oval of unsightly flash lines, reproduced 
from  the die joints, less difficult. G enerally  speaking, 
it is arranged fo r the casting to  rem ain in a certain 
part of the die when opened, by incorporating the m ost 
intricate or deepest pa rt of the im pression in this 
section, thus causing the casting to bind on to the die.

To avoid fracture of the casting during extraction 
from  the particu lar die m em ber it is advisable to use 
an ejector m echanism  ra ther than m anual effort. This 
is usually  constructed in the form  of a num ber of pins 
passing through the walls o f the die from  an ejector 
th rust p late  to which they are connected and  actuated  
by a suitable lever m echanism . Forw ard  m ovem ent 
of the ejector p late results in the pins pushing on the 
appropria te  face of the casting, thus forcing the cast­
ing, w ith uniform  pressure all over, away from  the die 
cavity.

A sim ple one piece core is only applicable w hen the 
walls of the casting are parallel to the direction in 
which the core is pulled out, the same condition app ly­

ing to the external die blocks. In cases where the 
casting is undercut relative to the line of draw  a m ore 
advanced stage of die design is reached by the in tro ­
duction of collapsible cores and loose pieces.

Collapsible Cores
A collapsible core is a core m ade in a num ber of 

sections fitting together in such a m anner that rem oval 
of a key piece enables the rem aining sections to col­
lapse inw ardly, individually, into the space previously 
occupied by the key piece and thus extracted  from  the 
casting.

Loose Pieces
A loose piece is th a t section o f a die or core which 

rem ains in position on the casting a fte r the main die

I *

F tc .  14 .— P r in c ip l e  o f  C o l l a p s ib l e  C o r e  an d  
L o o s e  P ie c e .

m em bers have been w ithdraw n, to be picked-off the  
casting afterw ards by hand. Both these m ethods a re  
illustrated diagram m atically  in Fig. 14.

Sand Cores
A lim it to die-casting is reached when the in tricacy  

of the casting is such that it becom es im possible to> 
design a die capable of being dism antled  from  a round  
the solidified casting even with the use of collapsible 
cores and loose pieces. The use o f sand cores, how ­
ever, which are em ployed only once, being knocked 
ou t of the casting after rem oval from  the die, enables 
castings to be made which would otherw ise present 
insurm ountable difficulties fo r the above reasons.
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In designing a semi-die, i.e., a ■ die containing sand 
cores, the same conditions apply as in sand casting in 
that provision has to be m ade for: (a) adequate loca­
tion and support fo r the core when placed in the 
mould; and (b) m eans fo r venting the core to remove 
the core gases generated at the m om ent of casting.

Die Wall Thickness
The thickness of the m ould wall in contact with the 

casting is im portant as it is a factor determ ining the 
thermal conditions in the m ould. T here is no general 
formula for calculating this dimension as the most 
suitable one varies with different alloys. An average 
figure would be from  \  to 1 in. In arriving a t a 
satisfactory dim ension experience plays a large part, 
and the structural requirem ents of the die m ust not be 
ignored, otherwise distortion during operation  at higb 
tem peratures will result. Should a very thin die seo 
tion be necessary in order to m aintain a high working 
temperature the rigidity of the die may be increased 
by webbing, but this would contradict the original in­
tention by exposing a m uch greater radiating surface 
to the atm osphere. This problem  is best overcom e by 
keeping the die section sufficiently heavy to provide 
adequate strength and insulating the back of the die 
with asbestos lagging.

D ie Foundry Plant
A conventional com m ercial die casting foundry for 

general w ork using a variety o f casting alloys has 
for its m ajor items of plant, m elting furnaces and die 
heating equipm ent. O ther m inor p lan t items such as 
tilting tables, on which small dies are operated, and 
core quenching tanks, etc., are also included. A supply 
of high pressure air for operating pneum atic apparatus 
and blowing out dies is, of course, an essential.

Melting Furnaces
In a die-casting foundry owing to the high speed of 

production it is necessary to have a continuous supply 
of molten m etal a t the correct tem perature. This is 
attained by using the bale-out type crucible furnace 
having a capacity of 200 to 300 lbs. molten alum inium  
and designed to stand approxim ately 2 ft. 6 in. above 
floor level so as to be easily accessible to the casters. 
The purpose of this furnace is to receive and m aintain 
at a fixed tem perature m etal previously m elted in a 
primary melting unit, which may be either a crucible 
tilting furnace or a reverberatory furnace, one of, say, 
half a ton capacity. A plentiful supply of metal is 
thus provided with a low fuel consum ption.

In some foundries the bale ou t type furnace is also 
used for melting in which case the furnaces are 
arranged in tandem , one melting whilst the other is 
maintaining and being drawn from . The furnaces 
are spaced uniform ly about the shop floor, the dies 
being situated in a convenient position close to  the 
furnaces to enable the casters to draw  the requisite 
am ount of metal for their particular die by m eans of 
pressed steel hand ladles. Through the stimulus of 
war circumstances many foundries doing specialised 
work have been built. The result has been a profound

m odernisation of die foundry p lan t and layout. C on­
veyor systems have been layed down to remove cast­
ings from  the casting shop and transport them through 
all the various fettling, finishing and inspection stages, 
and advanced m etal m elting and treatm ent equipm ent 
has been introduced. Detailed treatm ent of recent 
developm ents along these lines is, however, outwith 
the scope of this Paper.

Conclusion
This Paper was written with a view to presenting 

a general elem entary picture of gravity die-casting, its 
scope, principles and practices, to foundrym en with 
only a bare knowledge of the subject. Fo r reasons 
of simplicity and national security the highest 
achievements in die-casting have not been included, 
but it is hoped that the m aterial dealt with will serve 
as an introduction to m ore detailed and specialised 
works. A lthough much m ore progress had been made 
in the size and complexity of castings which can be 
die cast, there is still room  for development. This 
may take the form  of work on die design on the lines 
of semi or com plete autom atic operation of dies. A 
good deal depends on what the demands for castings 
are like.

H ere, users can assist by endeavouring to design 
castings with a view to die-casting by avoiding under­
cuts and  m aking o ther slight m odification which 
probably would no t effect the technical qualities of the 
castings but would greatly reduce the cost o f a die and 
increase the ra te  of production, again, by standardisa­
tion of different castings m eant for the same purpose 
advantage could be taken of die-casting.

T he A uthor is indebted to M r. J. Vickers, foundry 
m anager, Rolls-Royce, Limited, for the illustrations 
and permission to use m aterial relating to  the com ­
pany’s practices; also to M r. J. J. Mills fo r the illustra­
tions of the Leyland castings and gearbox die.

N E W  C A T A L O G U E S
Shop M icroscope.—-Machine Shop Equipm ent, 

Limited, A llington House, 136-142, V ictoria Street, 
London, S .W .l, has sent us a four-page well-illustrated 
leaflet which describes a shop microscope. This m ag­
nifies 40 diam eters and can  be used either with a ba t­
tery or be plugged into the general lighting system.

Fans.—T he fans described and illustrated in a new 
brochure (VI) just issued by K eith  Blackman, Limited, 
of M ill M ead R oad, Ferry  Lane, T ottenham , London, 
N.17, are of especial interest to the foundry industry, 
as they are specially designed fo r ventilation, drying, 
fum e and steam  rem oval and other purposes. ^ In 
designating this line of m anufacture “ stream line,” the 
issuing house is not, for once in a way, resorting to 
hackneyed phraseology. The pam phlet in  its 48 pages 
gives the fullest possible technical data and still re ­
com m ends personal contact with its representatives to 
ensure th a t the problem  is correctly tackled initially— 
surely a wise course to pursue.
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S A F E T Y  FIRST IN C U P O L A  
P R A C T IC E *

By A. P. SC A T T E R G O O D

F o r m any years, an d  through num erous industrial 
changes, the cupola furnace has been regarded as the 
h eart o f the foundry. Y et, desipite the fact th a t it 
con tro ls the rhythm , or pulse, of the  foundry , the 
cupola is often taken  too m uch fo r granted, w ith the 
result that, even in  some of the m ost up-to-date plants, 
it is n o t an  uncom m on occurrence to  find iron  escap­
ing through some undesirable p a rt of the cupola, and 
the day’s w ork left uncast. Surely this state of affairs 
w ould n o t exist if the in terior of the furnace were 
p repared  in  an  efficient m anner. So w ith the view 
that prevention is better th an  cure, it is the object of 
thiis P aper to  consider preventive m easures in cupola 
practice, which m ay be adopted, to eradicate these 
troubles.

The brickw ork round  the m elting zone is no t only 
exposed to the h ea t of the m olten  m etal, but m ore 
especially to the h o t gases of com bustion. If the 
blast has no t sufficient penetrative power, it w ill take 
the line of least resistance and 1 rise up the sides of 
the furnace, thus burning away the fining. T uyere 
design greatly influences this occurrence, for if their 
aggregate area is too large to give the b last that 
necessa-ry initial pressure, then there  will be an  accom ­
panying lack of penetration , with a corresponding 
increase in boshing out of the m elting zone. T h e  
bricks m ust be stripped clean o f slag, for, although 
the external surface m ay appear sound, it is often 
found to be honeycom bed w ith holes underneath , thus 
presenting a potential weakness to the lining. C an is­
ter should  be used as dry as possible, and pin vented 
to facilitate  evaporation . Broken firebricks ram m ed 
into the g-anister round the m elting zone will im part 
rigidity and increase the refractoriness o f the lining.

M aking the Bed
I f  the bo ttom  doors are jam m ed or forced into 

position, they m ay expand and d isturb the sand bed. 
So they m ust rest upon the prop (which incidentally  
is to be  p referred  to a cross band). T he prop  should 
be supported  on  a firm, cast-iron base, fo r it is im ­
perative th a t the bed should not be upset once it  has 
been laid. I t  is advisable to drill the bo ttom  doors 
to allow o f free  escape of m oisture in the bed. All 
sand used  in m aking the bed should be sieved, and it 
is a safe ru le  to m ake the m ixture stronger th an  is 
actually  required , then, by judicious experim ent, the 
sand can be weakened until a suitable m ixing has 
been found. F lo o r sweepings are excellent fo r this 
purpose. The ram m ed density of the bed is o f prim ary 
im portance. It should n o t be too hard , b u t evenly 
ram m ed over the whole area, with particu lar re fe r­
ence to the ou ter edge of the bed.

An im portan t point in packing the breast hole is to 
see that the coke is pushed well inside the cupola. In

» An en try  for a Short Paper Competition organised by the  -Bast 
M idlands Branch of the Institu te  of British Foundrym en.

this way the full thickness of the brickw ork can  be 
utilised, leaving an  am ple depth for packing. As an 
additional p recaution , ganister is usually  pressed well 
into the coke spaces and  up against the sides of the 
bricks. If the ganjster is scored with a trow el or 
wire, the sand will adhere m ore firmly and form  a 
m ore hom ogeneous joint. It is good practice to allow 
the sand to pro ject approxim ately  ha lf an  inch proud 
of the casing, then additional pressure can be placed 
upon the sand when the breast band is tightened. On 
no account m ust the breast p late touch  the casing, 
otherw ise the pressure will no t be d istributed  evenly 
and w holly upon the sand.

Hints on Tap-hole Practice
T he weakest and m ost vulnerable  part o f the fu r­

nace is the tapping hole and the run  im m ediately be­
hind. All th is region m ust be to tally  cleared  of slag 
and  iron; if any of the bricks are badly burnt, they 
should be replaced. It is best to use as little wet 
ganister as possible, and fo r th is reason previously 
prepared  bricks are to be preferred. T here  should 
be a clear space betw een the brick and the lining to 
allow of adequate  packing. This w ork should be 
done as early  as possible and a coal fire lit in the 
run  in order that it m ay be thoroughly  dry before 
tapping.

It is erroneous philosophy to  ganister ro u n d  the 
outside of the casing or b reast p late in the hope of 
stem m ing m etal which m ay cut th rough  the brickw ork, 
for, should this occur, the iron  will m erely run  along 
behind the ganister until it does find an outlet. 
Furtherm ore , the m elter has no w arning of im m inent 
danger, thus m aking it a very dangerous practice. It 
is advisable to d ra in  the well o f m etal periodically  
during the blow, so th a t the slag will tend to  seal up 
any cracks that have developed in the bed. Sim ilarly, 
if the  iron  does cut its way th rough  the bed. switch 
off the blow er and  drain  the well, thus allowing slag 
to en ter the crevice and seal the jo in t.

A lthough the lead safety discs in  the w indbelt are 
so im portan t, they a re  o ften  sadly neglected, and in 
many cases would never serve the  purpose intended 
should the occasion arise. T h e  tuyere  nearest the 
m elter m ay be constructed  a little  low er than  the re ­
m aining tuyeres, thus giving am ple w arning of the 
proxim ity of the m etal to  the wind belt. There 
should be no lack of equ ipm ent near the  cupola for 
dealing with any eventuality , in p a rticu lar, hose pipes 
for run-outs and oxygen cylinders fo r h a rd  holes. All 
furnacem en should be thoroughly  drilled to act effi­
ciently in an  em ergency, and, in conclusion, it m ay 
be added that the contro lling  virtues in cupola  m elt­
ing are confidence, cool-headedness and com m on sense. 
W ith these th ree  assets the furnace is in safe hands 
and no  troub le  should be experienced.

The March production of m alleable-iron castings in 
Am erica increased from  741,371 short tons in F eb ­
ru a ry  to 80,886 tons, and com pares w ith 781.143 tons 
fo r M arch. 1943. O rder-books are still well filled.
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N E W  PA TEN TS
T h e  fo l low ing  list o f  P a t e n t  S pec i f i ca t ion s  accep ted  h a i

been ta k e n  fro m  th e  ' Official J o u r n a l  ( P a te n ts ) . ' '  P r in t ed
copies o f  th e  fu l l  S p ec i f i ca t io n s  are ob ta in ab le  f r o m  the
Pa ten t  Office, 25, S o u th a m p to n  B u i ld in g s ,  L o n d o n , W.C.2, pr ice
Is. each.
562 ,043-4  W h e s s o e  F o u n d r y  & E n g in e e r in g  C o m ­

p a n y , L im i t e d , F r a n c o m b e , K . W ., P u t t ic k , A., 
and P u t n a m , W . E. E lectrical dust-precipitators, 
fo r use with m obile producer-gas plants.

562,046 M o n d  N ic k e l  C o m p a n y , L im it e d . Produc­
tion of nickel coatings on ferrous articles.

562,080 M o n d  N ic k e l  C o m p a n y , L i m it e d . Drawing 
of m etal in to  wires, bars, tubes and  o ther shapes.

562.118 U n it e d  F l e x ib l e  M e t a l l ic  T u b in g  C o m ­
p a n y , L im i t e d , B in g l e y , H. W ., a n d  J o n e s , L . 
M a n u f a c tu r e  o f  f le x ib le  m e ta l  tu b e s  o r  d u c ts .

562.153 C a n n in g  &  C o m p a n y , L i m i t e d , W., and P o p e . 
G. A. E lectroplating plant.

562,157 B e t h l e h e m  S t e e l  C o m p a n y . Electro-de­
position of zinc.

562.162 E l e c t r ic  R e s is t a n c e  F u r n a c e  C o m p a n y , 
L i m it e d , M il l a r , W . J., and M o n k s , J. A . M u ffle  
furnaces.

562,189 D a n ie l s , C . V., and E v a n s , H. E . (trading as 
P r e m ie r  St e e l  B in  C o m p a n y ). Racks or stands 
for bars or like elongated articles.

562,218 B r it is h  In s u l a t e d  C a b l e s , L im i t e d , 
W i l k in s o n , C., a n d  N o r t h w a y , H. S. M a n u f a c ­

t u r e  o f  c o v e r e d  w ire s .
562*225 E x p r e s s  L i f t  C o m p a n y , a n d  W e l l s , 

L. E. W. A p p lic a t io n  o f  v i t r e o u s  e n a m e ls .
562,320 P a r k e s , J u n ., L im it e d , and D a in t y , R . 

M anufacture of sand cores.
562.347 S h o r t e r  P r o c e s s  C o m p a n y , L i m it e d , and 

Sh o r t e r , A. E. Surface hardening of ferrous 
m etal articles.

562,384 F o u n d r y  E q u ip m e n t , L i m i t e d , and  B e e c h ,
A. S. R otary furnaces and m ethods of operating 
the same.

562,407 A l e x a n d e r  F u r n a c e s , L i m it e d , and 
W i l l ia m s , W . R everberatory melting furnaces.

562,428 M o l l e r , G. A. Production o f electrolytic 
coatings o f  alum inium  and alum inium  alloys on 
metals.

5 62 ,442  H o p k in s o n s , L i m it e d , and  B r o w n , R . L . 
Foundry  m oulding-m achines.

562,462 L a z e n b y , T ., N e e l a n d s , A. R., and C e m e n ­
t a t io n , C o m p a n y , L i m it e d . Production of cutting 
tools.

562,469 Six. C. G., and B e r k  & C o m p a n y , L i m i t e d . 
S. W. Process fo r the production o f light m etal 
powders.

562 ,545  A b b e y , A . (Sandvikens Jem verks Aktiebolag). 
M ethod of and apparatus fo r form ing tapered 
strips, sheets and rod-like m aterial by rolling.

562 ,563  A p p l e b y - F r o d in g h a m  St e e l  C o m p a n y , 
L i m it e d , a n d  R e e v e , L . M a g n e t ic  m e a n s  f o r  th e  
d e te c t io n  o f  th e  q u a l i ty  o f  s tee l.

562,586 D u  P o n t  d e  N e m o u r s  &  C o m p a n y , E. I., 
G o e b e l , M. T. J., and W a l k e r . I. F. Prevention 
of atm ospheric corrosion of metal surfaces.

N E W  T R A D E  MARKS
T he  fo l low ing  app l ica t io ns  to reg is te r  t ra d e  m a r k s  a ppear  

in  th e  "  T rad e  M a r k s  J o u r n a l "
“ J u n c t io n  ”— Stoves, etc. G. P . C ham berlain & 

Com pany, Limited, C arm ichael Road, South N orw ood, 
London, S.E.25.

“ T u b u l a r  Q.B.”— D om estic fittings and utensils. 
T ubular Hollow-ware Com pany, Limited, Q uarry Bank, 
Brierley Hill, Staffs.

“  M o n it o r  —M achines and parts. P a s c a l l  E n ­
g in e e r in g  C o m p a n y , L im it e d , 114, Lisson Grove, 
M arylebone, L ondon, N .W .l.

“  C a r d o x  ”—C artridges for blasting purposes, and 
parts thereof. C ardox (Great Britain), Limited, 20, 
C opthall Avenue, L ondon, E.C.2.

“  A l c h o -R e  ”-—Solder and fluxes. F r y*s  M e t a l  
F o u n d r ie s , L i m it e d , Tandem  W orks, Christchurch 
R oad, M erton A bbey, London, S.W.19.

“ K a r r en a  ”— Furnace roofs, and shaped refractory 
linings for furnaces. A. B. Cleworth & Com pany, 
Limited, 381 to 399, London W all, London, E.C.2.

“ S u ba  ”— Drilling and blowing m achinery, pressure 
filter m achines, autom atic discharge hoppers, pumps, 
etc. W illiam  Freem an & Com pany, Limited, W elling­
ton Street, Leeds, 1.

“ A l p o l a in  ”— R efractory apparatus and appliances 
fo r m etallurgy and metal-working, and for heat-treat- 
m ent processes. C h a r l e s  V a u g h a n  B r in d l e y , 5, 
D alew ood Road, Sheffield, 8.

“ C r u ic k s h a n k s  ”— Chemicals fo r use in electro­
plating, bronzing, and other processes used in m etal 
industries. R. C r u ic k s h a n k , L i m it e d , 121 to 135, 
Cam den Street, B irm ingham , 1.

“ M a n if l e x  ”— Bi-metallic strips consisting princi­
pally of an alloy of m anganese, copper, and  nickel. 
M a l l o r y  M e t a l l u r g ic a l  P r o d u c t s , L i m it e d , 78, 
H atton  G arden, London, E .C .l.

B.C .I.R .A . E L E C T S  N E W  MEMBERS
At a recent meeting of the Council, the following 

firms were elected as m em bers, the names of the 
representatives being given in brackets:—-Arbroath 
F oundry  Com pany, Lim ited. A rbroath  (M r. D. R. 
H unter); R ichardson & Cruddas, Bom bay (Mr. 
E. W. A. R ichardson); Rudge I ittley , Limited. West 
Bromwich (the Secretary); and E. R. & F. Turner. 
L im ited, Ipswich (M r. A. Leggett). The firm of H. W. 
W ard & C om pany, Lim ited, Birmingham  (Mr. G. 
Thom pson) was elected to “ trade  ” m em bership.

A c c o r d in g  t o  the “ W all Street Journal,” the Beth­
lehem  Steel C orporation  is putting the finishing touches 
to a refunding program m e that will rank as one of 
the largest industrial com pany refinancing operations 
in m any years. It contem plates the placing with in­
vestors of $60,000,000 in notes. The proceeds will be 
used w ith other funds to retire $73,800,000 w orth of 
3 ) per cent, convertible debentures and $42,000,000 
w orth of serial debentures.
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P E R S O N A L
M r. W. M. W a t s o n  has been elected a d irector of 

H erbert M orris, L im ited, of Loughborough.
B r ig a d ie r  G . S. H a r v ie  W a t t , M.P., has been 

appointed a director of the Birm ingham  Small Arm s 
C om pany, Limited.

M r . P e r c y  H o l l a n d  and  M r . G. H . Sh e l d o n  have 
been appointed  directors of W alm sleys (Bury), Lim ited, 
engineers and ironfounders.

M r. D. C. F . L o w s o n  has tendered his resignation 
as a d irector of Barton & Sons, Lim ited, owing to the 
pressure of public and other work.

M r. H. A. S k e l t o n  has retired after 42 years’ service 
with the British A lum inium  C om pany, Lim ited, thirty 
of them  as m anager a t Foyers, Inverness.

M a jo r  S im o n  G r e e n  has been appointed m anaging 
director of E. G reen & Sons, Lim ited, W akefield, in 
succession to M r. H arold  Livesey, who has recently 
retired.

C a p t . G. St u a r t  W o o d  has been m entioned in des­
patches fo r distinguished services. He is son of Mr. 
George W ood, m anaging director of Thos. W . W ard, 
Limited, Sheffield.

M r. A. L. A ir e y  has been appointed M anchester 
and L iverpool area representative o f Baldwins, 
Limited, follow ing the death  of M r. S. E. Booth. M r. 
Airey has fo r m any years been a m em ber of the com ­
pany’s ‘sales staff.

M r . T . N .  J e n n in g s , secretary of R adiation, Lim ited, 
M r . F. A. H o o p e r , d irecto r of John  W right & C om ­
pany, Lim ited, and M r . W. D. K i n g , director of R ich­
m onds G as Stove C om pany, Lim ited, have been elected 
to the board  of R adiation, Limited.

S ir  F r e d e r ic k  C. S t e w a r t  has been appointed 
deputy-chairm an of the N orth  British Locom otive 
Com pany, Lim ited. He is chairm an and m anaging 
director of T herm otank , Lim ited; chairm an of Kelvin 
B ottom ley & Baird, L im ited; and a d irector of the 
Clydesdale Bank.

D r. E. W. S m it h  has resigned his position as tech­
nical director to the W oodall-D uckham  V ertical R etort 
& Oven C onstruction C om pany (1920), Lim ited, and 
his other d irectorships in the W oodall-D uckham  group 
of com panies, w ith which he has been associated for 
over 24 years. It is understood that he proposes to 
devote him self to public work.

M r. F. S a m u e l , branch m anager o f the Ipswich office 
o f British Insulated Cables, Limited, has been tran s­
ferred  to their L ondon office staff, and is succeeded 
by M r. F. Driessen. Mr. J. A nderson, m anager of the 
com pany’s M anchester branch office, has taken up an 
appointm ent on their head office staff a t Prescot, and 
is succeeded a t M anchester by M r. E. A. Sayers, 
form erly sales engineer attached to L ondon office.

M r . a n d  M r s . B e n ja m in  T a l b o t , of Solberge H all, 
N orthallerton , were the recipients on Friday, July 21. 
of many congratu la tions upon the celebration of 
their diam ond wedding. M r. T albot is still the active 
chairm an of the South D urham  Steel & Iron  Com pany,

Lim ited, and the Cargo Fleet Iron  C om pany, Lim ited. 
He is a past-president of the Iron  and Steel Institute 
and  a Bessemer m edallist.

D r . E d w in  G r e g o r y , w ho has been assistant direc­
to r of the  m etallic m aterials section o f the A ero­
nautical Inspection D irectorate  since A ugust last, has 
been appointed  chief m etallurgist to  E dgar A llen & 
C om pany, Lim ited, Sheffield, in succession to  the late 
M r. S. J . Hewitt. Before taking up  his appointm ent 
w ith the A .I.D ., he was fo r six years chief m etallurgist 
to  the Park  G ate Iro n  & Steel C om pany, Lim ited, and 
before that h ad  been lecturer in m etallurgy a t Sheffield 
U niversity and a m em ber o f the staff o f K ayser, Ellison 
& C om pany, Lim ited. H e is a M appin  M edallist, and 
in 1937 he was m ade the first freem an of Sheffield Tool 
Trades T echnical Society, receiving the R ipper M edal 
for distinguished services.

N E W S  IN BRIEF
A d in n e r  was held a t R otherham  on July 28 to cele­

brate the centenary of the M idland Iron  C om pany, 
Limited. The chairm an, M r. G eorge W ood, said that 
12 em ployees had been w ith the  firm  from  50 to  62 
years.

F iv e  f ir m s  who will take p a rt in the production  of 
the Porta l house were nam ed in the H ouse of 
C om m ons on M onday of last week. Briggs M otor 
Bodies, Lim ited, and the Pressed Steel C om pany, 
Lim ited, will provide the bulk of the carcasses and 
partitions. Am ong the m ain con tractors fo r the fittings 
will be F isher & Ludlow , Lim ited, Sankey-Sheldon, and 
R ubery Owen.

A p l a n  for the recru itm ent and training of juveniles 
for industry was accepted as a basis fo r fu rther dis­
cussion by the A m algam ated Engineering U nion  Y outh 
C onference at Southport. It sets o u t the jo in t replies 
and conclusions of the Engineering E m ployers’ Fed era ­
tion and the N ational Engineering Jo in t T rades M ove­
ment, and has been draw n up in consu lta tion  with the 
M inistry of L abour, the B oard o f E ducation , and the 
Scottish E ducation  D epartm ent. It has no t been 
finally approved. It is hoped to incorporate  it in to  a 
national industria l agreem ent fo r apprentices.

S ir  M il e s  T h o m a s , vice-chairm an of the Nuffield 
Organisation, in an address to W olverham pton P ro ­
duction Exchange recently, said th a t a fte r the w ar 
we m ust m ake every endeavour to  get a firm  footing 
in export m arkets. T he day h ad  gone w hen an in ­
dustry could  be the sport of politicians, and he did 
n o t propose to  enter in to  any argum ent as to  the 
m erits o f free trade or protection. Y et he could  not 
fail to be conscious of the fact that, while he  knew 
the British m oto r industry as a fabricating  instrum ent 
was efficiently organised, he was yet unconvinced that 
they were in a position to buy steel and o ther m aterials 
as cheaply, com paratively, as did their com petitors in 
other m arkets. Sir M iles em phasised the w isdom  of 
close industrial co-operation w ith Russia after the w ar 
as a con tribu tion  to the fu tu re  peace o f the  world.
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T H E M O D E R N
P I G

IF  Y O U  W A N T . . .  
c le a n  ir o n ,  f r e e  f r o m  
s a n d ,  f r e e  f r o m  s o ir s  
... u n i f o r m  a n a ly s i s . .. 
c o n v e n ie n t  s iz e ... e a s y  
h a n d l i n y . . .  s p e c i f y  
S T A N T O N  

M A C H IN E  C A S T
P IG  IR O N

SP E C IF IC A T IO N  
W E IG H T  . . . .  80-90 lbs.
Length . . . .  22 inches
W idth , 81 inches
Thickness 3J inches

(at notch 2 \  inches).

Made in our well-known 

STA N TO N , H O L W E L L  & R IX O N S  BRANDS

THE STANTON IRONWORKS COMPANY LIM ITED NEAR NOTTINGHAM
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C O M P A N Y  R ESU LTS
(F ig u re s  fo r  p rev iou s  ye a r  in  b r a c k e t s )

Hadfields— Interim  dividend of 74% (same).
Bairds & Dalmellington— Interim  dividend of 4% 

(same).
John Bolding & Sons— Interim  dividend of 4% 

(same).
Shanks &  Company— Interim  dividend o f 3% 

(same).
Consolidated Tin Smelters— N et revenue fo r year, 

£120,445.
Richardsons, Westgarth— F inal dividend of 4% , 

m aking 8 % (same).
Peter Brotherhood— N et profit, a fte r tax, £44,534 

(£48,873); final dividend o f 1 2 %, m aking 2 0 % (same).
Fisher & Ludlow— N et profit fo r the year to  M arch 

31 last, £108,210 (£105,174); o rd inary  dividend of 
15 °0 (sHme)

Rippingilles— Profit to  M arch  31 last, £21,229 
(£19,108); taxation , £16,912 (£10,537); ord inary  divi­
dend o f 74% (same); forw ard , £5,258 (£7,341).

George Kent—Profit to  M arch  31 last, £32,944; 
b rought in, £40,132; to general reserve, £5,000; o rd i­
nary  dividend o f 10% , plus 24% bonus, £14,258; fo r­
w ard, £37,569.

West’s Gas Improvement Company— Profit fo r the 
year ended M arch 31, 1944, after m aking provision 
fo r taxation , £8,843; dividend of 10% on the ordinary 
shares; forw ard , £27,898 (£27,867).

Broken H ill Proprietary Company— N et trading 
profit fo r  the year ended M ay 31, 1944, £480,638 
(£559,879); incom e from  investm ents, etc., £248,036 
(£137,911); tw o dividends of 2 4 % each were paid for 
1943-44 (same).

M etal Industries— Profit fo r the year to  M arch 31 
last, £262,055 (£263,194); taxation , £137,768 (£131,769); 
stock reserve, £ 10 ,000; building and p lan t reserve, 
£4 549; final dividend on  the  “ A  ” and  “ B ” ordinary  
s to ck s’o f 6 % (54% ), less tax a t 9s. 9d„ m aking 84% , 
less tax  (8 % ); forw ard, £151,156 (£149,846).

O B IT U A R Y
M r. F. B u l m e r , chief chem ist fo r 23 years with the 

C onsett Iron C om pany, Lim ited, died suddenly 
recently.

M r. J o h n  W il s o n  St e v e n , of Steven & Struthers, 
L im ited, brassfounders and engineers, G lasgow, died 
recently.

S ir R a l p h  F o w l e r , F.R .S., P lum m er Professor of 
A pplied M athem atics a t C am bridge U niversity  since 
1932, died recently, aged 55. In 1938, Sir R alph 
was appointed d irector of the N ational Physical 
L aboratory , b u t a sudden illness m ade a change o f post 
inadvisable.

M r. J o h n  C o c h r a n e , who founded  in 1895 
the Eclipse Ironw orks, C arntyne, Glasgow, which he 
carried on un til their transfer in 1937 to M r. Jam es N. 
Connell, Phoenix Ironw orks, C oatbridge, died recently 
in Glasgow. A native of Ayrshire, M r. C ochrane was 
85 years of age.

S U R PLU S  T IN P L A T E  C A P A C IT Y
W ELSH  PLA N  N O T  A P P R O V E D  BY B O A R D  O F T R A D E

It was reported  to  the annual m eeting of the  Welsh 
T inplate A ssociation in  Swansea last week th a t M r. 
D alton , President o f the B oard o f T rade, cou ld  n o t see 
his way clear to approve of the industry ’s scheme fo r 
the perm anent elim ination of the surplus productive 
capacity  in the trade. A  statem ent issued after the 
meeting sa id : —

“  T he industry  h ad  alw ays he ld  the  view th a t the 
disposal o f this p rob lem  w as an  essential prelim inary 
to the very im portan t issues involved in the reorgani­
sation o f its m ethods o f m anufacture , and  a  scheme 
had been unanim ously adopted  by the trade with this 
principle fu lly  in m ind. A t recent interviews with the 
M inister, the W elsh parliam entary  pa rty  elicited assur­
ances th a t South W ales w ould  n o t suffer the depres­
sion a t the end of this w ar as it d id  a fte r the last war. 
Am ong proposals to  m odernise the  tinp late  industry  so 
as to m eet any post-w ar dem and was the expansion of 
the strip-m ill process o f m anufacture , as carried ou t in 
the U n ited  States, that R ich ard  T hom as & C om pany, 
L im ited, a t Ebbw  Vale in troduced  into South W ales 
fo r the first tim e in recen t years.”

M r. E. H . Lever, chairm an  o f R ichard  T hom as & 
C om pany, L im ited, w as appoin ted  ch a irm an  o f the 
association  an d  chairm an  o f the  T inp la te  C onference.

F U T U R E  O F  G O V E R N M E N T  P L A N T
Presiding a t  the an n u al m eeting o f the G lacier 

M etal C om pany, Lim ited. M r. W. B. D uncan  Brown 
(chairm an and m anaging d irector) said that, like m any 
o ther com panies, they were using to-day a consider­
able am ount o f p lan t on  ren ta l from  the G overnm ent. 
Its insta lla tion  had displaced quite a large am oun t of 
older p lan t w hich h ad  been  sold o r  scrapped. In 
addition, there  h ad  been very considerable deprecia­
tion o f m uch o f their o th e r p lan t due to unskilled 
usage by new com ers to  industry , long hours o f w ork, 
and o ther causes. T hese facts d ictated  that the direc­
tors should consider a p lan  to rep lace  the plant which 
h ad  been disposed of and  th a t w hich was in poor 
condition , and  it w ould be o f the greatest value if 
the G overnm ent would fo recast the term s upon which 
the com pany m igh t be able to acquire  the p lan t they 
now had on hire. Ignorance on this point m ade fo r­
w ard planning difficult.

C a p t . G . F. D a v ie s , R.A., has been appoin ted  a 
director of Hick, H argreaves & C om pany, Lim ited, 
to fill the vacancy caused by the death  o f M r. C harles 
R obson. C apt. Davies joined the  com pany in 1934. 
and before the outbreak of w ar he was in charge of 
the ro tary  com pressor departm ent. H e had  previously 
visited South Africa on the com pany’s behalf. Capt. 
Davies was wounded in Tunisia, bu t he has m ade an 
excellent recovery, and it is expected that he will 
shortly  be able to resum e active w ork with the com ­
pany.
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SOLVE YOUR COAL STACKING ¡PROBLEM!.. .

THO? W. WARD,LIMITED. Albion Works, Sheffield
T E L E P H O N E :  2 6 5 1 1  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

M ixing T im e — —  

h  to 2 minutes !

C O R E  SA N D  M IXERS

r PO LFO RD

SOLE A G EN TS:

C apacitie s one to  five cwts. Exceptionally  rapid 
m ixing, especially w ith  liquid C ore  Com pounds. A  
batch m ixed in to  2 m inutes. Screen for riddling  
sand as it is fed. Bu ilt-in  m otor. O perates efficiently 
w ith low upkeep. Excellent for m ixing facing sands. 
W il l  produce a very fine green bond.

Also
P O L F O R D  C R U C IB L E  A N D  T IL T IN G  
F U R N A C E S ,  M O U L D  D R IE R S , ETC .

Prices and Details on Application.

Parker Portable Loaders are daily Let this handy loader handle your man-power
handling such bulk materials as Coal, problem. It is the ideal machine for stacking
Coke, Sand, Pig Iron, Scrap, etc. your coal for the w inter— for loading and
If Y O U  have a “ problem” remember] unloading road or rail wagons— for dealing
we are specialists in conveying with any job of bulk material handling
schemes of every description. about the place. It will do the job

with a fraction of the labour in a 
fraction of the time. Hundreds 
of these loaders are serving 
important industrial and 
transport under­
takings. Let us 
tellyou how 
they can 
h e l p  
YOU.

YO U  should know PARKER  Portable Loaders 
Portable Horizontal Conveyors, Fixed Con­
veyors (Horizontal & Inclined), & Sectional 
Ground Conveyors.

E X T E N S I O N  1 2 ,  V I A D U C T  W O R K S ,
C A T H E R I N E  S T R E E T ,

'P h o n e :  Leicester 61273 (4  lines).
L o n d o n  O f f i ce  : ( E x t .  12) T A L B O T  H O U S E ,  A R U N D E L  S T R E E T ,  S T R A N D ,  W . C . 2 .  Phone : 4239 & 2739 Tem ple Bar

FREDERICK PARKER LTD. LEICESTER

PARKER Portable Belt LOADERS
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Raw Material Markets

IR O N  A N D  S TEEL
The present condition  of the  pig-inon trade is som e­

what analogous to peacetim e experience at th is period 
of th e  year, when, m id-sum m er lassitude com m only 
afflicted the industry . Foundries, engineering shops 
and shipyards are “ staggering ” their holidays, but the 
peak period  of th is industria l interregnum  is a t hand, 
and requisitions, a lready on a reduced scale, are being 
fu rther lim ited until operations are resum ed. The 
con traction  of dem and is m ost noticeable in the case 
of higih-phosphorus grades, the greater relative activity 
at engineering and speciality foundries ensuring  a 
better dem and both fo r low-phosipihorus iron and re ­
fined qualities.

As from  A ugust 1, th e  price o f foundry  coke has 
been increased by 6s. a ton. In the case o f b last­
fu rnace coke, no decision has yet been taken, as 
prices are contro lled  by an  agreem ent between coke 
producers and  iron  and  steel m anufacturers. D urham  
foundry  coke is now  64s. 3d. fjo.t. ovens.

T h e  sc rap  position is som ew hat better than  it was, 
bu t in  som e cases there  is still difficulty in obtaining 
supplies. C ast-iron  scrap  and heavy m achinery m etal 
a re  in particu larly  strong demand.

Finished iron  m akers are reasonably  well em ployed, 
b u t are no t so busy as to be unable to enterta in  new 
business. A  steady dem and is m ain tained  fo r best 
and com m on iron bars, strong  support being fo rth ­
com ing from  the  shipyards.

The re-ro lling  industry provides British steelm akers 
with an assured outlet for heavy outputs of steel semis 
in the  form  o f billets, bloom s, slabs and sheet bars, 
which is a ll the m ore welcom e in view of the recent 
recession in the dem and fo r certain  finished products. 
W hile some branches o f the steel trade are still aw ait­
ing a revival o f business to ensure continuity  o f o p era ­
tions, the re-ro lling  m ills have orders in hand  fo r a 
wide variety o f light m ateria l which will keep them  
fully occupied fo r som e m onths to com e. T here 
appears to  be no  d im inution in the G overnm en t’s re- 

.quirem ents fo r light sections, small bars, sheets, etc. 
A t the m om ent, new o rders fo r sheets are not being 
issued quite  so freely, but are expected to m ature, as 
soon as the substantial con tracts in hand approach  
com pletion.

The com pletion  of the  heavy constructional p ro ­
gram m e is reflected in the reduced  call fo r the larger 
sizes o f joists, channels, etc., b u t the recent shrinkage 
in the call fo r steel plates is a m uch m ore surprising 
developm ent. M ills are now able to  accep t specifica­
tions fo r delivery w ithin a few weeks and the belief 
persists that the slackening of dem and is no m ore 
th an  a tem porary  phase. A t all events, there  is no 
re laxation  o f the ru les which canalise the whole of the 
capacity  o f  the steelw orks in to  w ar production . In 
the H ouse o f C om m ons recently , M r. D alton  stated 
that the 10,000 tons o f  steel to  be  shipped to Am erica 
m onth ly  a re  to  be sent in  the fo rm  o f ship plates. 
This arrangem en t is only  to  be o f  a tem porary  
character, but it com es a t a tim e w hen a lull in the 
scale of hom e orders has m ade it a welcom e develop­
m ent to the p late  mills.

N O N - F E R R O U S  M ETALS
At th e  m om ent it seem s extrem ely  uncertain  what 

tu rn  events in the copper m arket will take during the 
nex t few m onths. A lthough  well below  previous 
levels, curren t consum ption  is still h igh, bu t in certain  
directions there  has been  a  sharp  decline in  the  nu m ­
ber of w ar orders, one reason, no doubt, being to 
lim it the am ount o f  surplus m unitions on  hand  a t the 
end of the  fighting. T he C o n tro l does not yet seem  
inclined to release m etal fo r the execution  o f civilian 
o rders and, unless there  is a revival o f w ar dem and, 
m any m anufactu rers will be forced to ease-off their 
p roduction  ra te  still fu rther.

Supplies o f tin  are well m ain ta ined  fo r cu rren t re ­
quirem ents, and  there  have been  no developm ents in 
the (immediate position. In terest continues to  be 
cen tred  on post-w ar problem s. U nlike m ost o f the 
o th er m etals, tin is n o t likely to  be faced w ith a very 
large surplus o f secondary  m etal, as it seems will be 
the case w ith copper. O n  the o th e r hand , production  
in the F a r E ast will a lm ost certain ly  take several years 
to  get back into its stride. In  any  case, the am ount 
o f scrap on  h an d  is un likely  to  p rove Large enough 
seriously to d isturb  the balance o f the post-w ar tin 
m arket.

S m a l l  o r d e r s  fo r non-ferrous castings have been 
freed  from  price con tro l by the U.S. Office of Price 
A dm inistration.

Rammed Linings for 
R O T A R Y  F U R N A C E S ,  

C O N V E R T E R S ,  C R U C IB L E -  
T I L T I N G  F U R N A C E S ,  E t c .  . .

W E B S T E R  & Co. (Sheffield), Ltd., Millhouses, Sheffield, 8.
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I

POWER
d e p e n d s  o n

F I R E B R I C K S

T TNINTE RRUPTED serv ice and minimum 
U  m aintenance costs a re  assu red  by the use 
of firebricks se lec ted  to m eet the operational 
requ irem ents of particular furnaces. The 
GLENBOIG sales staff a re  at the service of 
users of firebricks to assist them  in the 
selection of m aterials.

G L E N B O I G
THE G LENBOIG U N IO N  FIRE CLAY C O . LTD. 
48. W EST REGENT STREET, G L A S G O W  C.2

GENERAL 
G E N E F A  X

R E F R A C T O R I E S  L I M I T E D .  
H O U S E ,  S H E F F I E L D  1 0
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C U R R E N T  PRICES O F  IR O N , S T E E L  A N D  N O N - F E R R O U S  M ETALS
(Delivered, unless otherwise stated)

Wednesday, August 9, 1944 

PIG-IRON FINISHED STEEL
Foundry Iron.—C l e v e l a n d  No. 3 : Middlesbrough, 

128s. ; Birmingham, 130s. ; Falkirk, 128s.; Glasgow, 
131s.; Manchester, 133s. D e r b y s h i r e  No. 3 : Birming­
ham, 130s.; Manchester, 133s.; Sheffield, 127s. 6d. 
N o r th 4n t s  No. 3 : Birmingham, 127s. 6d. ; Manchester, 
131s. 6d. S t a f f s  No. 3 : Birmingham, 130s. ; Manchester, 
133s. L in c o l n s h ir e  No. 3 : Sheffield, 127s. 6d . ; Bir­
mingham, 130s.

(No. 1 foundry 3s. above No. 3. No. 4 forge Is. below 
No. 3 for foundries, 3s. below for ironworks.)

Hematite.—Si up to 2.25 per cent., S & P  0.03 to  0.05 
per cent. ; Scotland, N.-E.Coast and W est Coast of England, 
138s. 6d. ; Sheffield, 144s. ; Birmingham, 150s. ; Wales 
(Welsh iron), 134s. E ast Coast No. 3 a t Birmingham, 149s.

Low-phosphorus Iron.—Over 0.10 to  0.75 per cent. P, 
140s. 6d., delivered Birmingham.

Scotch Iron.—-No. 3 foundry, 124s. 9d. ; No. 1 foundry, 
127s. 3d., d /d  Grangemouth.

Cylinder and Refined Irons.—North Zone, 174s.; South 
Zone, 176s. 6d.

Refined Malleable.—North Zone, 184s. ; South Zone, 
186s. 6d.

Cold Blast.—South Staffs, 227s. 6d.
(N o t e .— Prices of hematite pig-iron, and of foundry and 

forge iron with a phosphoric content of not less than 0 .75 per 
cent., are subject to a rebate of 5s. per ton.)

FERRO-ALLOYS
(Per ton unless otherwise stated, basis 2-ton lots, d/d 

Sheffield works.)
Ferro-silicon (5-ton lots).— 25 per cent., £21 5 s .; 45/50 per 

cent., £27 10s.; 75/80 per cent., £43. Briquettes, £30 per 
ton.

Ferro-vanadium.—35/50 per cent., 15s. 6d. per lb. of V.
Ferro-molybdenum.— 70/75 per cent., carbon-free, 6s. per 

lb. of Mo.
Ferro-titanium.—-20/25 per cent., carbon-free, Is. 3£d. lb.
Ferro-tungsten.—-80/85 per cent., 9s. 8d. lb.
Tungsten Metal Powder.—98/99 per cent., 9s. 9Jd. lb.
Ferro-chrome.—4 /6  per cent. C. £59 ; max. 2 per cent. C, 

Is. 6d. l b . ; max. 1 per cent. C, Is. 6£d. lb . ; max. 0 .5  per 
cent. C, Is. 6£d. lb.

Cobalt.—98/99 per cent., 8s. 9d. lb.
Metallic Chromium.—96/98 per cent., 4s. 9d. lb.
Ferro-manganese.—78/98 per cent., £18 10s.
Metallic Manganese.—94/96 per cent., carb.-free, Is. 9d. lb.

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

100-ton lots, £12 5s. ; tested, up to  0.25 per cent. C, 
£12 10 s .;  hard (0.42 to  0.60 per cent. C), £13 17s. 6d. ; 
silico-manganese, £17 5s. ; free-cutting, £14 10s. S i e m e n s  
M a r t i n  A c id  : Up to 0.25 per cent. C, £15 15s. ; case- 
hardening, £16 12s. 6d. ; silico-manganese, £17 5s.

Billets, Blooms and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £13 17s. 6d. ; basic 
hard, 0.42 to 0 .60  per cent. C, £14 10s.; acid, up to 0.25 
per cent. C, £16 5s.

Sheet and Tinplate Bars.—£12 2s. 6d., 6-ton lots.

[A rebate of 15«. per ton for steel bars, sections, plates, 
joists and hoops is obtainable in  the home trade under certain 
conditions.]

Plates and Sections.—-Plates, ship (N.-E. Coast), £16 3 s.; 
boiler plates (N.-E. Coast), £17 0s. 6d. ; chequer plates (N.-E. 
Coast), £17 13s.; angles, over 4 un. ins., £15 8s. ; tees, over 
4 un. ins., £16 8s . ; joists, 3 in. x  3 in. and up, £15 8s.

Bars, Sheets, etc.—Rounds and squares, 3 in. to 5J in., 
£16 18s. ; rounds, under 3 in. to  £ in. (untested), £17 12s. ; 
flats, over 5 in. wide, £15 13s. ; flats, 5 in. wide and 
under, £17 12s.; rails, heavy, f.o.t., £14 10s. 6d . ; 
hoops, £18 7 s .; black sheets, 24 g. (4-ton lots), £22 15s.; 
galvanised corrugated sheets (4-ton lots), £26 2s. 6d. ; 
galvanised fencing wire, 8 g. plain, £26 17s. 6d.

Tinplates.—I.C. cokes, 20 x  14 per box, 29s. 9d. f.o.t. 
makers’ works, 30s. 9d., f.o.b. ; C.W., 20 X 14, 27s. 9d., f.o.t., 
28s. 6d., f.o.b.

NON-FERROUS METALS
Copper.—E lectro ly tic , £62; high-grade fire-refined, £61 

10s.; fire-refined of not less th an  99.7 per cent., £61; 
ditto, 99 .2  per cent., £60 10 s. ; black hot-rolled wire rods, 
£65 15s.

Tin.—99 to under 99.75 per cent., £300 ; 99.75 to under 
99.9 per cent., £301 10s. ; min. 99.9 per cent., £303 10s.

Spelter.—-G:O.B. (foreign) (du ty  paid), £25 15s.; d itto  
(domestic), £26 10s. ; “ Prim e W estern,” £26 10s. ; refined 
and electrolytic, £27 5s. ; not less th an  99.99 per cent., 
£28 15s.

Lead.—Good soft pig-lead (foreign) (duty paid), £25; 
d itto (Empire and domestic), £25 ; English, £26 10s.

Zinc Sheets, etc.—Sheets, lOg. and thicker, ex works, 
£37 12s. 6d.; rolled zinc (boiler plates), ex works, £35 12s. 6d . ; 
zinc oxide (Red Seal), d /d  buyers’ premises, £30 10s.

Other Metals.—Aluminium, ingots, £110; antimony, 
English, 99 per cent., £120; quicksilver, ex warehouse, 
£68 10s. to  £69 15s. ; nickel, £190 to  £195.

Brass.—-Solid-drawn tubes, 14d. per lb. ; brazed tubes, 
16s. ; rods, drawn, l l f d .  ; rods, extruded or rolled, 9d. ; 
sheets to  10 w.g., ll£ d . ; wire, lOfd. ; rolled metal, lOId. ; 
yellow m etal rods, 9d.

Copper Tubes, etc.—Solid-drawn tubes, 15Jd. per lb . ; 
brazed tubes, 15Jd. ; wire, lOd.

Phosphor Bronze.—Strip, 14^d. per lb . ; sheets to 10 w .g.; 
15Jd. ; wire, 16£d. ; rods, 16 |d . ; tubes, 2 1£d. ; castings, 
20d., delivery 3 cwt. free. 10 per cent. phos. cop. £35 
above B .S .; 15 per cent. phos. cop. £43 above B.S. ;
phosphor tin  (5 per cent.) £40 above price of English ingots. 
(C. Cl i f f o r d  & S o n , L i m i t e d .)

Nickel Silver, etc.—Ingots for raising, 10d. to  Is. 4d. 
per lb. ; rolled to 9 in. wide, Is. 4d. to  Is. lOd. ; to 12 in. 
wide, Is. 4£d. to  Is. lO^d.; to  15 in. wide, Is. 4 |d . to  Is. 10£d.; 
to 18 in. wide, Is. 5d. to Is. l id .  ; to  21 in. wide, Is. 5 |d . to 
Is. l l £ d . ; to  25 in. wide, Is. 6d. to  2s. Ingots for spoons 
and forks, lOd. to  Is. 6£d. Ingots rolled to  spoon size 
Is. Id. to  Is. 9£d. Wire, round, to  10g., Is. 7Jd. to  2s. 2 |d  
w ith extras according to gauge. Special 5ths quality* 
turning rods in straight lengths, Is. 6Jd. upwards.
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NON-FERROUS SCRAP 
Controlled Maximum Prices.—Bright untinned copper 

wire, in crucible form or in hanks, £57 10s. ; No. 1 copper 
wire, £57 ; No. 2 copper wire, £55 10 s. ; copper firebox 
plates, cut up, £57 10s. ; clean untinned copper, cut up, 
£56 10s. ; braziery copper, £53 10s. ; Q.F. process and 
jhell-case brass, 70/30 quality, free from primers, £49; 
/lean fired 303 S.A. cartridge cases, £47 ; 70/30 turnings, 
clean and baled, £43 ; brass swarf, clean, free from iron 
and commercially dry, £34 10s. ; new brass rod ends, 60/40 
quality, £38 10s. ; hot stampings and fuse metal, 60/40 
quality, £38 10s. ; Admiralty gunmetal, 88-10-2, containing 
not more than  J  per cent, lead or 3 per cent, zinc, or less 
than 9 |  per cent, tin, £77, all per ton, ex works.

Returned Process Scrap.—(Issued by the N.F.M.C. as the 
basis of settlement for returned process scrap, week ended 
Aug. 5, where buyer and seller have not mutually agreed 
a price ; net, per ton, ex-sellers’ works, suitably packed) :—■ 

B r a s s . —-S.A.A. webbing, £48 10s.; S.A.A. defective cups 
and cases, £47 10s. ; S.A.A. cut-offs and trimmings, £42 10s. ; 
S.A.A. turnings (loose), £37; S.A.A. turnings (baled),£42 10s.; 
S.A.A. turnings (masticated), £42; Q.F. webbing, £49 ; defec­
tive Q.F. cups and cases, £49 ; Q.F. cut-offs, £47 10s.; Q.F. 
turnings, £38; other 70/30 process and manufacturing 
scrap, £46 10s.; process and manufacturing scrap con­
taining over 62 per cent, and up to  68 per cent. Cu, £43 10s.; 
ditto, over 58 per cent, to 62 per cent. Cu, £38 10s.; 85/15 
gilding m etal webbing, £52 10s. ; 85/15 gilding defective 
cups and envelopes before filling, £50 10s.; cap metal 
webbing, £54 10s.; 90/10 gilding webbing, £53 10s. ; 90/10 
gilding defective cups and envelopes before filling, £51 10s.

Ctjpro N ickel.—80/20 cupro-nickel webbing, £75 10s. 
80/20 defective cups and envelopes before filling, £70 10s.

N i c k e l  S i l v e r .—Process and manufacturing scrap: 
10 per cent, nickel, £50; 15 per cent, nickel, £56 ; 18 per 
cent, nickel, £60 ; 20 per cent, nickel. £63.

C o p p e r .—Sheet cuttings and webbing, untinned, £54: 
shell-band plate scrap, £56 10s. ; copper turnings, £48.

IRON AND STEEL SCRAP
(Delivered free to consumers' works. Plus 3J per cent• 
dealers’ remuneration. 50 tons and upwards over three 

months, 2s. 6d. extra.)
South Wales.—Short heavy steel, not ex. 24-in. lengths, 

82s. to 84s. 6d. ; heavy7 machinery cast iron, 87s. ; ordinary 
heavy cast iron, 82s. ; cast-iron railway chairs, 87s. ; medium 
cast iron, 78s. 3d. ; light cast iron, 73s. 6d.

Middlesbrough.—Short heavy steel, 79s. 9d. t  > 82s. 3d. ; 
heavy machinery cast iron, 91s. 9d. ; ordinary heavy7 cast 
iron, 89s. 3d .; cast-iron railway chairs, S9s. 3d. ; medium 
cast iron, 79s. 6d . ; light cast iron, 74s. 6d.

Birmingham District.—Short heavy steel, 74s. 9d. to 
77s. 3d. ; heavy machinery cast iron, 92s. 3d. ; ordinary 
heavy cast iron, 87s. 6d . ; cast-iron railway chairs, 87s. 6d. ; 
medium cast iron, 80s. 3d. ; light cast iron, 75s. 3d.

Scotland.—Short heavy steel, 79s. 6d. to  82s. ; heavy 
machinery cast iron, 94s. 3d. ; ordinary heavy cast iron, 
89s. 3d .; cast-iron railway chairs, 94s. 3d. ; medium cast 
iron, 77s. 3d .; light cast iron, 72s. 3d.

(N o t e .—For deliveries of cast-iron scrap free to consumers' 
works in  Scotland, the above prices less 3s. per ton, but plus 
actual cost of transport or 6s. per ton, whichever is the less)*

PIG-IRON
LOW PHOSPHORUS 
REFINED & CYLINDER 
HIGH DUTY 
MALLEABLE
DERBYSHIRE \A
NORTHAMPTONSHIRE «  *

^  s « « * v  

^ ° e. ALL NON-FERROUS

And a t—

BIRM INGHAM , 2. LIVERPOOL, 2. GLASGOW, C.2.
3 9 , Corporation St. 13, Rumford St. 9 3 r Hope Street.

Midland 3375/6 Central 1558 Central 9969

METALS & ALLOYS 
MOULDING SAND 
FERRO-SILICON 
FERRO-ALLOYS 
BRIQUETTES
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__________ S IT U A T IO N S _________

F o u n d r y  e x e c u t i v e  d e s ire s
change (free to  accept). M any years ' 

experience of A rch itec tu ra l and A rt found­
ing  an d  eng ineering  in  cast and  w rought 
m etals, iron, bronze, lead and  alum in ium ; 
h igh ly  decorative in te rio r and ex terio r 
work. W illing  to lay-out and commence 
new foundry for th is  class of work.—Box 
600, F oundry Trade J ournal, 3, Amer- 
sham  Road, H igh  W ycombe._____________

F o u n d r y  m a n a g e r , g r e y  a n d
M ALLEABLE, life experience, accept 

en tire  ch arg e; m odern m ethods; p ractical, 
technical and  com m ercially tra ined , 
m eta llu rg is t, expert repe tition  hand  or 
power, semi and full m echanised p lan ts, 
costs, ra te  fixing, layout, labour control, 
scientific a n nea ling ; excellent records; 
good sales connection; aged  39, 
M .I.B rit.F  , A .M .I.P .E ., In te r  B.Sc.
(E ng.), desires post w ith  M idland Foun­
dry offering scope and real prospects. 
Keen, loyal, sa la ry  secondary, post offer­
ing  prospects desired.—Box 596, F o u n d r y  
T r a d e  J o u r n a l , 3, A m ersham  Road, H igh  
W ycombe.________________________

M a l l e a b l e  f o u n d r y  s u p e r i n ­
t e n d e n t ,  age  38, M .I.B rit.F ., up- 

to-date practice, m etal m ixtures, hand 
power, annealing , keen d iscip linarian , 
tra in  unskilled labour, free short notice. 
Ex-service, M idlands only.—Box 598, 
F oundry Trade J ournal, 3, Amersham 
Road, H igh  Wycombe.___________________

M e t a l l u r g i s t , b .sc., desires
change; good post-w ar prospects; 

fully  experienced ferrous an d  non-ferrous 
labora to ry  control, foundry routine and 
eng ineering  works p ractice; northern
E ngland  preferred .—Box 620. F oundry
T rade J ournal, 3, Amersham  Road, H igh 
W ycombe.______________

F OUNDRY M ANAGER, experienced in 
h igh-grade bronze castings, required 

for P lan t, p a r t m echanised, p a rt hand 
m oulding; excellent post-war prospects for 
personality  w ith  drive and  in itia tiv e  and 
adm inustrative ab ility .—Box 616, F o u n d r y  
T r a d e  J o u r n a l , 3 ,  A m ersham  Road, H igh 
Wycombe.

A G E N C IE S

G EN TLEM A N  desires Agencies, p a rt 
tim e du ring  w ar w ith  view develop­

in g  full tim e post-war connection in Scot­
land . Thorough p rac tica l knowledge E n ­
gineering  Tool T rade and  a ll F ire  
Appliances.—Box 602, F oundry T rade 
J ournal, 3, A m ersham  Road, H igh 
Wycombe.

E PR E SE N T A T IV E S for South W est 
E ngland, p a rts  of M idland and  Scot­

land. on commission basis, requ ired  by 
well-known m anufac tu rers  of foundry sup­
plies; good connections w ith foundries 
essentia l.—Offers w ith  deta ils to  Box 604. 
F o u n d r y  T r a d e  J o u r n a l , 3, Amersham 
Road, H igh  Wycombe.__________________

R e p r e s e n t a t i v e , w ith established
connection in the  foundry trade, 

Lancs, Y orkshire and N .E . Coast, w ishes 
to hear from m anufac tu re rs  requ iring  
represen tation  in the  above, or p a r t of the 
above a re a , on a selling agency basis.— 
Box 614,  F o u n d r y  T r a d e  J o u r n a l , 3,  
Amersham  Road, H igh  Wycombe.

P A T E N T

I T is desired to secure th e  full com m er­
cial developm ent in th e  U nited  K ing­

dom of B R IT IS H  PA TEN T NO. 510,963, 
which re la tes to production of Pipeless 
Ingots, e ither by iVay of th e  g ra n t of 
licences or otherw ise on term s acceptable 
to the P a ten tee . In te res ted  pa rtie s  desir­
ing  copies of the pa ten t specification 
should apply  to Stevens, L angner P a rry  & 
R o llin so n , 5 to 9, Q uality  Court, 
London, W.C.2. ____

M A C H IN E R Y
PN EU M A TIC  M OU LD IN G  MA.CHINES.

Tabor (M acnab) V ert, turnover, tab le 
approx. 40 in. by 30 in.

D arling  & Sellars turnover, tab le  64 in. 
by 20 in.

A daptable Rollover Core - M aking 
M achines, hand  operated.

M umford Type (Jackm an) Swing Head- 
press, 13 in . by 15 in.

M umford Pneum atic  Core Jo lte rs , tab les 
24 in. by 18 in.

B ritan n ia  No. 1 “  Coventry Turnover 
J a r  R am , table 30 in. by 28 in.

U niversal P la in  J o lt ;  1-ton cap ac ity ; tab le  
374 in. square; one m achine unused.

Sandb lasting  P la n t; 50 A ir Compressors; 
500 E lectric  M otors, Dynamos, etc.

S. C. B ILSB Y ,
Crosswells R oad, Langley,

N r . B irmingham.
B roadw ell 1359._______ _____

3 B .I. M OU LD IN G  M A C H IN E S; su it­
able for boxes 21 in. by 30 in .; 6 in. 

s tr ip ; in first-class condition; ready for 
im m ediate use; low price for quick  sale; 
can  be inspected a t  any  tim e.—J ohn 
W ebb & Co., Ltd., The Crescent, Hockley, 
B irm ingham

ONE D O U BLE-EN D ED  EM ERY 
G R IN D E R  & F E T T L IN G  M ACHINE, 

to  ta k e  36 in. by 34 in. wheels. 
M ounted on cast-iron Stand, 5 ft. 6 in. 
wide by 4 ft. 3 in. by 4 ft. 9 in. high  

overall.

P rice  £35 net.

FR E D  W A TK IN S.
'P hone 3100 Colepord, Glos.

T H O S .  W . W A R D  L T D .
SOLE AG EN TS FO R  

" P O L F O R D ” CORE SAND M IX ER S, 
T IL T IN G  and  C R U C IB LE FURN A CES, 
M OULD D R Y E R , R ID D L E . SCREEN, 
e tc. W R IT E  FO R  P R IC E S  AND 
PA RTICU LA R S.

A L B IO N  W O R K S. S H E F F IE L D .  
’G ram s : " Forw ard .” 'P h on e : 26311 (15 

lines).
H R E E  BRAND NEW  400 lb. Black 
preheated  doivn d ra ft C rucible T ilting  

Furnaces com plete w ith  a ll accessories 
and p la tform s. M ade by M idland Mono­
lith ic  F u rnace  L in ing  Co. Offers invited. 
—Box 751, Mundy, G ilbert & Troman, 
Advertis in g  Offices, B irm ingham . 2.

E Q U IR E D  IM M E D IA TE LY .—"  Mor- 
'  gan ” G as Producer, 10-ft. or 11-ft. 

d iam eter, p referably  com plete w ith  over­
head Coal B unker and  E levato r A uto­
m atic Ash D ischarge and  D ust Collector. 
Must be of modern type and in good 
condition .—Full p a rticu la rs  to Box 606, 
F oundry Trade J ournal, 3, Am ersham  
Road, H ig h  Wycombe.

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

L ARGE Q uantities  of B roken P lum ­
bago Crucibles for Sale.—A pply The 

Sandwell Casting Co., B ank  S treet 
F oundry, W est Brom wich.
W A N TE D .—BRO K EN  G R A P H IT E

C R U C IB LE S from Yellow M etals; 
m inim um  6 ton lots.—Box 594, F oundry 
Trade J ournal, 3, A m ersham  Road, 
H igh  W ycombe.__________________________

P A TTER N S for all branches of E ng in ­
eering , for H and  or M achine Mould­

ing .— Furm ston and L aw lo r, Letchworth.
\  D V E R T ISE R  wishes to  purchase or 

XJL invest in Sm all or Medium-Sized 
F oundry ; London a re a ,—Box 590, F oundry 
Trade J ournal, 3, A m ersham  Road, H igh 
Wycombe._________________________

G l a s g o w  i r o n f o u n d e r s , w ith
continuous cas tin g  p lan t, capable 

of 600 to 800 boxes daily , would welcome 
enquiries for repe tition  g rey  iron cas t­
ings; box sizes 21 in . by 15 in. by 7 in .— 
Box 568, F oundry T rade J ournal, 3, 
A m ersham  R oad. H igh  Wycombe.

I M M EDIA TE cap ac ity  availab le  for 
C astings in Iron , B rass, Gunm etal, 

Phosphor B ronze, A lum inium  Bronze, 
M anganese Bronze, A lum inium  and 
Alloys; w eigh ts  from 1 lb. to 10 cwts.; 
q u an titie s  from  1 to  50,000; specialities, 
heavy and pressure cas tings , castings 
shot b lasted ; delivered any  d istance ; own 
p a tte rn sh o p ; sound cas tin g s  guaran teed ; 
prom pt a tten tio n  to  a ll enqu iries.—W rite, 
in  first instance, to  Box 566, Foundry  
T rade Jo u rn a l ,  3, A m ersham  Road, H igh 
W ycombe.__________________

F O R  I M M E D I A T E  D E L IV E R Y  
T O  I R O N  & S T E E L  

F O U N D R I E S  S E N D  T O
J O H N  & C. D U R R A N S ,

E s t .  1934,

P E N N I N E  W O R K S .  H A Z L E H E A D ,  

N E A R  S H E F F I E L D .

P e n i e t o n e  128.____________ F a c i n gs, P e n i s t o n e

FO R
B lack in g , P lum b ago  (C eylon), Core Gum, 
P art Pow der, F a c in g s , W h ite  D ust, Terra 
F lake, T ale, G aniater, and A LL Foundry  

R eq u ia ite i.
Send P  C. for p rice and sam ples. 

G o o d  s to c k s  k e p t .

'P h o n e  : 22877 SL O U G H  
NEW  S H O T  B L A S T  C A B IN E T  PL A N T S  
w ith  m o to r  d r iven  E x h a u st F an s, c o m ­
p le te , a l l  s ize s  ; a ir  co m p re sso r s  to su it  in  
sto ck , a lso  m o to r s  i f  req u ired .
B r ita n n ia  la rg e  s iz e  p la in  io lt  an d  p attern  
draw  m o u ld in g  m a ch in e , 8 in . d ia .c y lin d er ,  
ta b le  4 f t .  x  3 f t. reco n d itio n ed  
G en u in e  M organ  l ip  a x is  600 lb s .  ca p a c ity  
furnace.

P n eu lec  sw in g  fra m e  G rin d er , m o to r ise d ,  
as new .
M agn etic  S e p a r a to r  d r u m  ty p e , p r a c ­
t ic a lly  new , £45, w ith  G en era to r .

fo'nVsWcaa1p |0ci,dy OUndry U dl“  1 *°° *» «

Alex. Hammond, JSK?£ry
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P A T T E R N  M A K E R S  (EN G .)
C O . .  L T D .  [ E s t .  1912

SHREWSBURY ROAD. WTLLESDEN, 
LONDON, N.WAO

I I G H - C L A S S  P A T T E R N S  a n d  M O D E L S  
N O N - F E R R O U S  C A S T I N G S

WI L  4371/2. (On Government Lists)

W A L L W O R K - A E R O X  
A IR  F ILT E R

and e lim in ate  w a te r and g r i t  fro m  
y o u r  pne u m atic  m ach ines and  too ls

WALLWORK GEARS LIMITED
la ,  C O C K S P U R  ST . ,  L O N D O N .  S . W

PLATE PATTERNS
WOOD and METAL for MACHINE 

or HAND MOULDING

LOOSE PATTERNS
UP TO HIGHEST DIMENSIONS

Finest Workmanship. Hi*h Technical 
Assistance for Easy Foundry Production

MOST MODERN SPECIALISED PLANT 
IN SOUTH ENGLAND

Keen Quotations. Good Delivery
S en d  y o u r  E nqu irie s  to

B .  L E V Y  & C O .
O S B E R T  ST RE ET , LONDON, S.W.1
Telephones: Victoria 1073 &  Victoria 7486

T .  W .S .  ROBINSO N  
& CO .

CONSULTING SPECIALISTS
O N

INDUSTRIAL 
O R G A N ISA T IO N  
& MANAGEMENT

47,V ic to r iaS t . ,S .W .I

M o re  than like ly  they can be m ade go o d  and s o .n d  b y  any o r  
a ll o f  C o t m ercia l S t ru c tu re s ' three  metal treatm ents. T h e  
P lastic  P io c e .s  com p le te ly  seals p o ro u s  m etal against petrol, 
o il and  steam, and  the  plastic does not  b rea k  c o w n  even 
u nd e r t e t p e ra tu re s  o  6 0 0 "F .  C om m e rc ia l S tu c tu re s  low  
terr pe ra tu re  w e l- in g  seals b lo w h o le s  and cracks, end rep a irs 
fractures. C o m m e rc ia l S t ru c tu re s ’ M eta l S p ray in g  bu ild s up 
* o r n  surface, gives_ a p rotec tive  su rface  and a g o o d  fn ish .

HENRY BUTCHER
& CO .

Specialist Auctioneers and 
Valuers of Plant and Machinery

All Certificates of Value are 
accompanied by a detailed 
Inventory with every item 

separately priced

A Specimen Auction Catalogue forwarded 

on request

73, Chancery Lane, London, W.C.2.
and  at 16a, Th e  P rom enade, H a le  Lane, Edgw are , M id d x . 

Telephones :
H O L b o r n  8411 (5  lines) and E D G w a re  8121 (3 lines)

Com m ercia l Structures Ltd.
ENGINEERS W CO NT« ACTORS. ST A FF A ROAD. LETTON. E.N Lmcnnon. J*7»
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SAND AND LOAM MILLS
W ITH STATIONARY SELF DELIVERING PAN AND ELECTRIC MOTOR DRIVE

SIZES FROM 3' 6" dia. to 6' 0" dia.

EA ST O N  & JO H N SO N  LTD., Engineers, T A U N T O N
P H O N E  314«

IN T H E  T E M P O R A R Y
A B S E N C E  O F

INCREASING NUMBERS OF FOUN­
DRIES CAN TESTIFY TO THE 
EXC ELLEN T PERFORMANCE OF

B E N T O N I T E
DISTRIBOND

THE DISTRICT CHEMICAL Co. Ltd., 1-19, New Oxford Street, LONDON, W.C.I
A n d  8 1 , F O U N T A I N  S T R E E T ,  M A N C H E S T E R

SEND FOR OUR 

DESCRIPTIVE 

LEAFLET 

No. 437

M O L T E N  M E T A L

PYROMETERS
USED BY FOUNDR YM EN A LL OVER THE WORLD 

A N D  A C K N O W L E D G E D  B Y  T H E  L E A D I N G  

METALLURGISTS TO BE THE MOST A CC U R A T E 

MOLTEN METAL PYROMETER

E T H E R  LT D .
TYBURN ROAD • ERDINGTON • B IRM IN G H AM  • 24

T E L E P H O N E : EA ST  0176

ELECTROMAGNETS LTD
I. BOND ST.HOCKLEY. B IRM IN G H AM .  19.

M A G N E T I C  S E P A R A T O R S  • L I F T I N G  M A G N E T S  

C O M B I N E D  S E P A R A T I N G  E S C R E E N I N G  PLANTS,ETC.
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ME7Ö0 M C
C U P O L A  M E T E R S

FOR AIR PRESSURE «VOLUME

( o n  s i r u c i i o n a J
FNGITTEXRIKG C2 I 3B * -*  

T IT A N  W ORKS -  BIRMINGHAM. 12

SA N D B LA ST IN G ! 11
Your components 

C O L L E C T E D  and D E L IV E R E D

24 HOUR SERVICE 
— ar —

THE W ALSALL SANDBLASTING CO. LTD.
Blue Lane West, WALSALL. P hone  : W a k il l  5708

S M E L T I N G  C O M P A N Y  L I M I T E D

T A N D E M  W O R K S .  f t E R T O N  A B B E Y ,  S . W . 19

Te?<^xxe: WTCHAÍ1 231 (■* l« = )

£ a c e S
Look the same ? . . . but 
one is Chinese, the other  
Jap. . . . and so with 
Blackings, they may all 
look the same, but W ilk in ­
sons’ Blackings are specially  
graded for different types 
of castings, just as your  
heattreatment differs. W e  
have specialised in Black­
ings of various grades, our 
experience is at your dis­
posal, take advantage of it.

WILKINSONS
of M I D D L E S B R O U G H

B L A C K I N G S  : C O A L  D US T  
F O U N D R Y  R E Q U I S I T E S  

T H O M A S  W I L K I N S O N  & C O .  L T D .
(Associating Martha Simm & Sons Limited, Gateshead)

S T O C K T O N  S TR EET , M ID D LESB RO U G H
T e lep h o n e  : 3719 T eleg ram s : “  B la ck in g  "  M iid le sb ro  jg h
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SPECIAL “ G ”  QUALITY  
and “ ALITE D "

SILLIMANITE
SUPER

REFRACTORIES

lor CUPOLAS
P.3 QUALITY 
INSULATING 

BRICKS

BLAST FURNACE LININGS 
STOVE BRICKS

“ F .R .D .”  (High Silica) COKE OVEN BRICKS

REFRACTORY CEMENTS

AIR COM PRESSORS & D RY  VACUUM PUMPS
V E R T I C A L  S I N G L E - A C T I N G  T Y P E .

T h ese  m achines are  stocked in eleven standard  sizes, su itab le  for 
pressures up  to  100 lbs. p e r  sq. in . o r vacuum , w ith  delivered 
capacities ranging  from  1 to  300 cubic  fee t of free  a ir  p e r m in . 
F o r  p a r t i c u la r s  o f  th e s e  m a c h in e s  a n d  p a r t i c u la r s  o f  o th e r  t y p e s  a n d  

s i z e s  w r i te  to  : —  R e f .  Y .

REAVELL & CO., LTD.
R A N E L A G H  W O R K S , I P S W I C H .
T elegram s : “  R eavell, Ip sw ich ."  ‘Phone : 2124 Ipsw ich

IRON & STEEL CRUCIBLES

M ade of Special H eat R esistin g  M etals
Iron Crucibles for melting Aluminium, Zinc, 

Lead, Babbit Metals, etc.

S T E E L  C R U C IB L E S  for melting Magnesium 

T H E  A C T U A L  M A K E R S

LEES HALL & SONS LTD.
M ID L A N D  D R IV E ,  S U T T O N  C O L D F IE L D ,  
W A R W IC K S H IR E  - T e l .  : S U T T O N  374»

MOULDING BOXES
SPECIALLY DESIGNED R IBBED  SECTION

ACCURATELY DR ILLED  AND REAMERED 
A L L  B O X E S  I N T E R C H A N G E A B L E  
S IZ E S  & S H A P E S  TO R E Q U I R E M E N T S  

z A U v  M a J c & u s  o f-  
THE ‘BEE’ CORE DRYING OVEN
C O A L  C O K E  O R  G A S  F I R E D

B I L S T O N  S T O V E - *  S T E E L  T R U C K  ^
B ILST O N  STAFFS.
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NO CONTRACTION
RAMOLITH

(R E G IS T E R E D )

F U S I O N  P O IN T  
1710°C.

NO EXPANSION

T H O M A S  E. G R A Y  &  CO. LTD.

G R A N B Y  C H A M B E R S ,  K E T T E R I N G
EST A BL ISH E D  1877.
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L I Q U I D  
CONCENTRATES

for

G RE ATE R  
E C O N O M Y

CONVENIENCE

F O U N D R Y  TR A D E  JO U R N A L AUGUST 10, 1944

X-RAY FILM PROCESSING CHEMICALS
EASIER, more convenient to m ix— you simply pour these liquid 
concentrates into your tanks and add water. SPEED IER  film process­
ing— development in 3 minutes at 68°F. and fixing in less than I 
minute. A lternatively you can reduce X -ray exposures by 2 0 %  to 2 5 %  
to conserve tube life. E C O N O M IC A L  —  longer-lasting Superm ix 
solutions will process up to 7 5 %  more films than with conventional 
powder chemicals. And, of course, Superm ix development will 
ensure the utmost in film contrast, density and diagnostic detail.

P R I C E S  D e v e l o p e r  F i x e r
T o  m a k e  I g a l l o n  ... ... ... ... 6 /6  S /6

II /-
2 7 / -

91-
2 3 -

VICTOR X -R A Y  CORPORATION LTD.
15-19 Cavendish Place, London, W . l L A N g h a m  4074
B I R M I N G H A M  B R I S T O L  G L A S G O W  M A N C H E S T E R  D U B L I  
B E L F A S T  E X E T E R  L E E D S  S H E F F I E L D  N O T T I N G H A M  L I V E R P O O

E LE C T R IC  H O / S T S

PU LLEY  B L O C K S

C U P O L A  LIFTS

R U N W A Y S

ELEC TR IC
C R A N E S

S L I N G
C H A IN S

STRINGER & SON (CRADLEY h e a th )  LTD.
Engineers C R A D L E Y  H E A T H ,  Staffs.

& C O .  LTD.  L E I C E S T E R  & L O N D O N
SPALDING STREET. LEICESTER. Phone 27832/3 
20 KIN G SW A Y, W .C J . Phone CH Ancery 8325/6

Ventilation Dust Collection. Fume Removal. Self-Contained Unit Dun  Collectors. Patent Wet Dust 
Units for Magnesium. Pneumatic Swarf Collection, and all forms of Industrial Fan Equipment.

DUST
C O L L E C T I O N
B y  I n d i v i d u a l  U n i t  C o l l e c t o r s  
w i t h  P a t e n t  U n i v e r s a l  F i t t i n g s ,  
o r  c o m p r e h e n s i v e  p l a n t .

r 
Z
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d i r e c t  d r i v e n  p e b b l e
M I L L .  T y p e  3

A r ra n g e d  w ith  Fast and Loo se  
P u lle y s. M ad e  in ran ge  o f sizes 
up to  400  lbs. w o rk in g  capacity.

FO U N D R Y  TRADE JO U R N A L

S teel- ^ havv PlLjlF mills fo r

« g v'ITREOUS ENAMELS

P O R C E L A IN  P O T  M IL L S
T h e se  m ills a re  fo r L ab o ra to ry  te stin g sam p le s 

and  are  made up in v a r io u s  u n its con ta in ing  

f[om  one  to  n ine  pots.

London Office: 329, H i g h  H o l b o r n ,  W . C . I .

G E A R  D R I V E N  P E B B L E  

M I L L .  T y p e  I

M ade  in a ran ge  o f s ize s up to 

2,000  lbs, w o r k in g  capacity.

[Supp. p. VII] 27

Phone: H o lb o rn  6023

STEELE & CO W LISHAW , LTD ., Engineers (Dept. 18), COOPER ST., HANLEY, STOKE-ON-TRENT

A P P R O V E D
P A T T E R N IF/3 F O U N D R Y“  Q tuafia  ‘

Safety Boots
CHROME SOLE TO  W ITHSTAND HEAT 

IM M E D IA T E  DEL IVERY
E S T A B .  1832 W Y N N E  
FOOTW EAR SPECIALISTS, W ALSALL

T e le ph o ne  : 
W A L S A L L  2097

Also Spot and Arc W e ld e rs, Bench  
D r ills  and  M ill in g  M ach ines, Tool- 
post G rinde rs, M eta l-cu ttin g  Band  
saw s, E lectr ic  Pum ps, Forge B low ers 

Com pressors, Spray Plants, etc.

JOHN F. T STEEL, CLYDE

Motoriitd Doubl.-.nd.d

G R I N D E R S
6'  9 '  12' 14 ' 16 ' 
2 0 ' & 2 4 ' m o d e ls  
14" model illustrated

D esig n ed fo r  tw o  m en  to  have 
a m p le  w o rk in g  ro o m  w ith  
T o o l-re s ts  a t th e  o p tim u m  
h e ig h t.  A d e q u a te  c learan ce  
a ro u n d  th e  w h ee ls  is e n su re d  
and  th e  e n ti r e  w o rk in g  d e p th  
o f  th e  w h ee ls  p ro je c t  beyond  
th e  housing . Push b u tto n  
s ta r te r .  M ultip le  V -rope 
d r iv e . H eav y -d u ty  M o to r. 
E x tra  heavy  ta p e r  ro lle r  
bearin g s .

P R IC E S
in c lu sive  o f w hee ls

6 ' model £8 
9" „ £16 

12 " fi £27 -
(Pedestal M odels available)

P edesta 
M odels

I 8 03 
, 16 0 ) 
’ 6 0)

Bench
Models

7 o \ *
12 0 j

MILLS, BINGLEY, YORKS

14'
16"

£52
£65

T he  cem e nt w ith  a tho u sa nd  u se s w h ich  
can be B U F F E D .  B U R N IS H E D  & D R IL L E D ,  & 

can be used  fo r  e v e ry  typ e  o f rep a ir.  Its 
e xp a n sion  in se ttin g  cau lk s it  Firm ly in to  
the  jo in t  o r  seam  and it S E T S  L IK E  IR O N .

Sole Mfrs: W.T.Hawkins e, Co,Chapel Hill.Huddersfield

L A D L E  H E A T IN G  
for EQUIPM ENT
Towns Gas «Oil Fuel • Producer Gas

T o w n s  G as U n it  fo r three  3-ton  Lad les at 
Th e  N o r t h  B rit ish  Stee l Found ry, E d inb u rgh , 6

L A ID L A W , D R E W  & Co. Ltd.
9, T O W E R  ST., L E IT H ,  E D IN B U R G H ,  6



28 [Supp. p. VIII] FOUNDRY TRADE JOURNAL A U G U S T  10, 1944

SA FE TY  
LI  M I T  

SWITCH 

AT TOP & 

BOTTOM 

POSITION

#
A LL  

ELECTRIC 

PENDANT 

PUSH 

BUTTON 

CONTROL

• E L E C T R I C

CHAIN PULLEY

B L O C K
W r ite  for Book le t on L ifting and Sh ifting  
or separate C ata logu e  o f Conveyors, C ranes 
and other Mechanical H an d lin g  Equ ipm ent

G E O . W . K I N G  LTD.
H A R T F O R D  W O R K S ,  H I T C H IN ,  H E R T S .

P h o n e :  H I T C H ' N  9 6 0  (10  l i n e s )

3Weci&ian

MOULDING
MACHINES
A N D  ALL

FOUNDRY
EQUIPMENT
W hatever your Foundry 

Problems our experience 

is at your service

W ALLW ORK GEARS LTD.
O ceanic H ouse, la  C ockspu r Street, 

L O N D O N ,  S .W .I
T e le p h o n e :  W h ite h a ll 805  I /2/3 

T e le g ra m s  : W a llw o r k ,  O cea n illa , Le squa re , L o n d o n  

M anchester Office: M A N C H E S T E R ,  4 

Telephone: B lack fria rs 1801 Telegram s: “  Foundry,"M anche ster
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T R A D E  M A R K -

TH E BURN IN G QUESTION
SAVE FUEL! ’ 

SAVE T IME!  
SAVE M O N E Y !

If you use N O N - F E R R O U S  M ETALS we can help 
you and guarantee results. W r ite  for details N O W

JO H N  H ILL  & SO N S  ( W o l v e r h a m p t o n ) LTD.
E N G IN E E R S  IR O N F O U N D E R S  M E T A L W O R K E R S

A L B IO N  ST R EE T ,  H O R S E L E Y  F IELD S,  W O L V E R H A M P T O N
’P H O N E  : 23415 P-.B.X. ’G R A M S :  J O N L

USE

B R A N D T UN G ST EN  CARBIDE

S A N D B L A S T  
N O Z Z L E S

y w
\$oo hiŵ A

A N C L A R D IA  LTD.
ADELPHI IRONWORKS, SALFORD, 3

S trong , handy  trucks 
fo r w orks, w arehouses, 
an d  factories. W ood and  
steel or all-steel construction .

W O O D  B O X  TYPE, S T E E L  B O U N D  
to  ca rry  8 cwt. o r  10 cwt.

Alfred Allen
A N D  SON L I M I T E D

L O W E R  CORNAL, Nr VUDLEV
T e l e p h o n e :  D u d le y  2 4 6 0  & 2 4 6 9

GENERAL
INDUSTRIAL
LOADS

J_ondon O ff ice :  23, Lav/rence Lane, E.C.2. Te lephone  : K e lv in  2978

Standardised types for
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. ..  or is it just a glorified stir ? For real m ixing means 
the bringing of the various ingredients into a true hom o­
geneous batch, with the proportions of the materials 
correctly maintained throughout. Com parison of ordinary 
m ixer blades of fanciful shapes with the scientifically 
designed intermeshing blades of the Beken Duplex M ixer 
explains the difference. The w ork  is done between the 
blades of the Beken Duplex M ixer and not between the 
blades and the pan . . .

A  foundryman writes : “ I am pleased to state I am con­
vinced the Beken Duplex machine is very suitable for 
mixing oil sand. The results prove that the mixing action 
is very thorough.”

LAVINO (LONDON) LTD.
1 0 3  K I N C S W A Y ,  L O N D O N .  W . C . 2

E. HUNT & CO., LTD.
R I P P L E  R O A D ,  B A R K I  N G .  E S S E X

T e le p h o n e : C h a n c e ry  6137  Í3  line«)

J F E N C E  P R O V E S
FS CONNERSVILLE 

W E  A IR * B  LOW ERS

Í politechniki]

E m b o d y in g  the  p o s it iv e  d isp la ce m en t 
p r in c ip le ,  the se  m ach in es a re  uneq ua lled  
for th is  duty , as the y  d e liv e r  a p re ­
d e te rm in e d  w e ig h t  of a ir  w it h o u t  su rg e s  
o r  p u lsa t io n s  e ven  if s la g g in g  c o n d it io n s  
te m p Q ra r ily  cau se  inc rea se d  re sistance .

R o b u s t ly  b u ilt, th e y  re q u ire  th e  m in im u m  
o f a tte n t io n ,  w h ils t  th e  c o m p a ra t iv e ly  
lo w  speed  and a bsence  o f In te rna l 
p a rts in con tac t g ive  h igh  efficiency, 
a b so lu te  re lia b ility , lo w  m a in tenance  
costs and lo n g  life.

Write for full 
detailed information

ARE IDEAL TOR CUPOLAS 
AND STEEL CONVERTERS

H E A D  O F F I C E :  T U R N B R I D G E  • H U D D E R S F I E L D L O N D O N  O F F I C E :  119 V I C T O R I A

also at 21 , Bennett’s Hill, Birmingham 2. T e l e p h o n e :  Midland 6830  : T e le g ra m s:  "  Biprodeng," B irm in gh a C l  94b

Published by the Proprietors, In d u s t r ia l  N e w s p a p e r s , L m rrE D , 49 W ellington Street, Strand, London, W.C.2 
and Printed in Great Britain by H a r r is o n  &  S o n s , L t d ., 44/47 , St. Martin s Lane, London, W .C?
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G R E A V E S -  
E T C H E L L S
ELECTRIC STEEL
F U R N A C E S
More than 100 Furnaces supplied 

during last 7 years 
W A TSO N  R O T A T IN G

E L E C T R IC  FU R N A C E S 
Ensure

R A PID  & CLEAN  M E L T IN G  
T H O R O U G H  M IX IN G  

N O N -FE R R O U S M ETA L 
M E L T IN G  

E L E C T R IC  FU R N A C E S 
Single, Tw o, or T h ree  Phase 
Contractors to Home and Foreign 

Governments

W A T S O N  S
( M E T A L L U R G I S T S )
L I M I T E D

Pulvometal Works, Mill Lane, 
DRONFIELD

i

ABRASIVE WHEELS
for High and Normal Speeds . . .

HIGH SPEED ELECTRICALLY 
D R IV EN  DRY G R I N D E R S

IN STANDARD SIZES

WET and DRY GRINDERS 
TOOL GRINDERS etc.

LUKE & SPENCER, LTD.
BROADHEATH ALTRINCHAM
Telephone : Altrincham 3281"3282 Telegrams : Emery, Altrincham. Code : A B C . 5th <§r 6th Editions
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M O K K I b r L t X  Flexible Shaft tq u ip m e n t  is 
ideal fo r  grind ing, sanding and cleaning all 
kinds o f  m etal. T he  attachm ents  for this 
purpose are o f  the  highest efficiency.
For cleaning and buffing. M O R R E X  Rotary w ire  brushes and 
re-fill sections are supplied in a variety of shapes and sizes, 
also M O R R IS FL E X  polishing mops and felts and felt cones. 
For cutting and filing components of aluminium, E lektron, non- 

ferrous alloys and ferrous metals, R E X  rotary files 
and cutters in over 100 different shapes are available. 
M O R R IS FLE X  machines are supplied in overhead  
suspension, bench and floor types.

W R IT E  F O R  C O M P L E T E  L IS T S

and Polishin

B. O. MORRIS LTD.. SH IRLEY, B IRM ING H AM


