
P. 6 3  y'f'f/ot

r n eu i ec  t u r u t / u
TH E CUPOLA W IT H  TU YER ES PLACED BELO W  IN STEAD  
.  .. . OF IN SID E TH E B ELTBuilt by
P N EU LEC  LTD ., SM ETH W ICK , N r. BIRMINGHAM

ICE'S FIREBRICKS
—  •A by all tbe  lead in g  b o n  and  

«rorks and  F o u n d r la  a t  H orae 
and  Abroad

SEND US YOUR EN Q U IR IES 

fattured by
. PRICE & CO. LTD .
U R B R ID G E  Telegrams : 
hone: “  Refractory.
Jey H ill 7162 B rie r le y  H i l l "

JU N E I, 1944
Registered ot the G .P.O . os'a Newspaper O ffices: 49, Wellington Street. Strand, London

rS in g le  Copy 6d.: By Post 8d. 
.  I Annual Subscription, Home 

, W . -.2. |_and Overseas, 21 /- (Prepa id ).

SAND C A ST  or M ACHIN E C A ST
Made and -------------------- ---------- ------

«  P U L V E R IS E D  R E A D Y  FO R  U S E  IF  R E Q U IR E D  

A LBIO N  (Mansfield) SAND CO.
P r o p . :

s S i Ä  G U E S T  K E E N  B A L D W I N S  t h o b ! W . wHa r o °iS d :  A lb io n  W o rk s , S H E F F IE L D
IRON & STE E L CO. LTD., PORT TALBOT, ENGLAND Telephones: Sheffield 26311 ( IS  lines) Mansfield 371



<gg>
STEEL WftfES PLANT



JU N E  I. 1944 FOUNDRY TRADE JOURNAL 3

~ B ir le C  ^  S p e c /a / f r o m
This LFC . B IR L E C  D E T R O IT  Rocking A rc  Furnace  
is in constant use, m elting alloy iron for piston 

rings and s im ilar purposes.
Cold M etal Capacity  ... ... ... 350 lbs.
M olten Metal Capacity ... ... ... 500 lbs.

O u tpu t 24 cwts. per 8-hour day.
Rating 191 K .V .A .

A fu ll range o f  s ize s  is ava ilable .

BIRMINGHAM ELECTRIC FURNACES LIMITED
E R D I N G T O N  • B I R M I N G H A M  2 4  .

T E L E P H O N E — E A S t 1471 (9 Lines).
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INDUSTRIAL TRUCKS
The “  Electric E e l ”  Industrial Truck, function
ally designed on entirely uew principles— 
incorporates features found in no other truck. 
Here are just a few  I . . .

•  E x c lu s iv e  “ I n s t in c t iv e  
S t e e r i n g ”  o p e r a ted  by  
b o d y  w e ig h t  on la te r a lly  
t i l t in g  p la tfo r m  — c u t
t in g  d o w n  o p e r a t o r  
fa t ig u e .
C an b e  d r iv e n  b a ck 
w a r d s  o r  fo r w a r d s .
E a sy  a c c e s s  to  b a tte r y .  
M o to r ise d  w h e e ls  e lim i-  
h a te  a ll  t r a n s m is 
s io n  tr o u b le s . TTEEI
Write for fu ll details.

S T E E L S  E N G I N E E R I N G  P R O D U C T S
Mechanical Handling Division, Crown W orks, Sunderland.

L T D .  Dept. F.T.J.4 
. T e l.: 3236 (7 lines)

TOOL FOR YOUR JOB *  THE RIGHTFOR YOUR JOB »

YOUR JOB •  THE

FOR YOUR JOB »

RIGHT ' TOOL FOR YOUR

OŁ FOR

I f t t R
C L I M A X  RO CK  DRILL & E N G I N E E R I N G  W OR K S LTD. ,  4,  B R O A D  ST.  P L AC E ,  L O N D O N ,  E.cT™

. , f n o B T  P R O B L E M S
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The app lica tion  o j l ig h t  

a llo js  to sh ipbu ild in g  can 

be compared only with  

the earlier replacem ent o j  

wood by steel. These 

new m ateria ls w ill make 

possible new achievements 

in nava l architecture and  

so lead on to cheaper 

world transport. Here 

again  is a reason why 

“  IN TAL  ”  are so proud  

to be makers o j  the h ighest 

qu ality  alum inium  alloys  

fo r  every conceivable  

purpose.

IAH343
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PULVERISED -  
COAL EQUIPMENT
RING ROLL MILLS & BALL MILLS

Maintained output. Constant fineness of fuel. Coal containing up to 15 per cent, moisture is handled 
without pre-drying. Automatic feeding, grinding, drying and collection of fuel. Dustless in operation. 
Limited space requirements. Built for continuous service. Low running costs. Simple to operate.
Both types of Mill are of the low speed type, and may be supplied for storage system operation, or 
alternatively as unit Firing plants. Storage plants for the production of foundry coal dust, also pulverised 
coal for supplying bin and feeder fired furnaces or ovens, dispersed about the works. Unit firing plants 
for rotary melting furnaces, batteries of annealing ovens, re-heating furnaces, kilns, etc.

BRITISH
REMA

COMPLETE FUEL PREPARATION, HANDLING, COLLECTING and BURNING EQUIP
MENT RANGING FROM SMALL TO LARGE CAPACITY.

W rite fo r  Catalogues, or ask fo r  one o f our Technical S ta f f  to call.

LTD.M A N U F A C T U R I N G  C O .
(Prop. Edgar Allen & Co. Ltd.)

IM P E R IA L  ST E E L  W O R K S  - S H E F F IE L D  9

E L E C T R I C
P U L L E Y  
B L O C K S

T h e  A S E A  In c h in g  o r  C reep in g  Speed  a tta c h m e n t is specially  
designed  fo r  fo u n d ry  serv ice a n d  gives a  u n iq u e  c o n tro l o f  lo ad  
e ith e r h o is tin g  o r  low ering .
D u r in g  p o u rin g  o r  w hen  h a n d lin g  m o u ld s  a n d  co re  boxes, heavy  
lo ad s  c a n  b e  c o n tro lled  to  lim its o f  0 02".
M a n y  A S E A  B locks fitted  w ith  in ch in g  a tta c h m e n t a re  in  u se  in 
fo u n d rie s  e n ab lin g  w o m en  to  p e rfo rm  w o rk  n o rm a lly  reserved  fo r  
m en . A S E A  B locks a re  e q u a lly  v a lu ab le  fo r  h ig h er speed  lifts  
su ch  as c u p o la  ch arg in g , fe ttlin g  heavy  castings a n d  go o d s d e sp a tc h 
in g  a n d  receiving.

A S E A  E L E C T R I C  L T D
Associated with Fuller E le ctrica l & Mnfg. Co. Ltd.

Head O ffice: F U L B O U R N E  R D „  W A L T H A M S T O W , LO N D O N , E .I7
Telephone:  Larkswood 2350 (10 lines) Telegram s :  Autosyncro, Telex , London

ASEA
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PARKER Portable Belt LOADERS

Many industrial and transport 
undertakings have found the 
p r a c t i c a l  answer to the 
M .O .W .T ’s. appeal HERE IT 
IS !  If  you are concerned 
with the loading, unload 

ing, stacking and handling of Coal, Coke, Sand,
Pig Iron, Scrap, etc., or any other kind of loose or 
bulk material write for details without delay.

d

J
F R E D E R I C K  P A R K E R  L T D .  extens<!2?h^r;nes?reet,works L E I C E S T E R .

’Phone : Le icester 61273 (4 lines).
L o n d o n  O f f i c e :  ( E x t .  1 2 ) ,  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 .  Ph o n e : 4239 & 2739 Tem ple Bar

n U S T C 0 L L t

,n a d d it io n n e  ^  stoves a ¡„stalled at a
sand mi*'>n& p ' .  just collecting c0||ecting s °n

i - i - E S . V « ' - *  -

CONTROLLED BEST SIB LTD
CORNWALL ROAD —  SM ETHW ICK -  B IR M IN G H A M
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TITAN CORE MACHINES
are daily solving new core-making problems

and removing 
bottle-necks in 
war production
Saving in Skilled Labour. 
A girl can operate the Titan 
machine. Intricate cores may 
be blown in one operation 
(one movement of the hand 
lever).

Faster O u tp u t. Up to 
tenfold increase over hand 
methods.

Better Cores of uniform 
quality, greater strength and 
maximum permeability.

The machine illustrated is fitted 
w ith a sand container of 75 lbs. 
capacity (which can be re
charged in a couple of minutes) 
motor-driven sand agitator and 
automatic compressed air hori
zontal clamp. This machine 
takes boxes up to 20 ins. long 
by 12 in. wide by 24 in. high 
without removing the clamps.

EARLY DELIVERY
Provided motors for standard 
current are required, we can 
offer early delivery of 
machines of the above type 
for work of certified priority.

Ask for Folder 204

T H E

( o n sTr u c i ION a |
E N G I N E E R I N G  C 9 I I P  

T I T A N  W O R K S  Telegram s:T e le p h o n e : I  I  I  M  IN  V V  l \  I V  3  “ S tru ctu ra l
M ID  4753-4 B I R M I N G H A M ,  12 Birm ingham
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Infinite care and meticulous regard to detail, 
characterise ever/ stage of aircraft design 
and construction.

Similar thought and consideration mark the 
production of Aerograph Spray Painting equip
ment.

That is why you will find Aerograph equipment 
used wherever fine work of this character is 
performed. Aerograph stands for the highest 
conception of good quality workmanship.

AEROGRAPH
SPRAY PAINTING & FINISHING
EQUIPMENT W r ite  for literature to The Aerograph Co. 

Ltd., Low er Sydenham, London, S.E.26. Tel. : Sydenham 6060 (8 lines)

cvs—298

Facts for
ENGINEERS & DESIGNERS

- ro w
.SIONALTATIGU^

_  I\ Tubing. , T

PHYSICAL A N D
:j 'epre* Afi° N E s7 ^ ® M  E C H A N I C A L  
•«/on* S  a", average ^CHARACTERISTICS

».00oT,_a ,0 >"m. t°,, t I f  t h e  a l l o y

A
0 Secs.

' M E C H A N I C A L  
^CHARACTERISTICS 

THE ALLOY
trading Coefficients «

  -»ecjfic Gravity--8.S,'>

m a c h i n i n g . B R A Z 'N G  a n D

may t'A . ’ Î0“,“  *  AUoy can be
  d Che M  A weldio- ° ' , ^ ng practically « '

BRAND

A L L O Y
Facts are what you need and facts are what 
you get in the Technical Data Sheets pre
pared to help you solve your problems 
now, and after the war.
Details are given covering T U N G U M  A lloy  
in all the forms in which it is prepared.

TUNGU ATA SHEETS
...FR EE  ON 

REQUEST

T U N G U M  S A L E S  C O . ,  L T D .
B R A N D O N  H O U SE , P A IN S W IC K  R D „  C H ELT EN H A M

AIR  
CRAFT

AN D
A IR C R A F T



FOUNDRY TRADE JOURNAL II

HO-
V

AO

¡ 5 S

T h e
for

C o r e «

ir o n

S T E E L

d N ° U . r e
r & S ' L ' N

•  „  c # S t l N Ö

. S P W « - " 0 “  ‘  

n i ?
y .« * G

t t o
J ,  S O H S

»**££
í a p t o H

p U S M 'X - r t t l l s i o t «
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RESEARCH GUIDES PRODUCTION
S om ebody  th o u g h t o f i t :  som ebody  te s te d  i t ^  so m ebody  m ad e  th e  e x p e rim e n ta l 
m o d e l: som ebody  p lan n e d  i t s  p ro d u c tio n : a n d  in  th e  end  th e  en em y  re a lised  
th a t  he  w as up  a g a in s t  a n o th e r  new  w eap o n  — m ad e  p ossib le  becau se  re se a rc h  
gu ides p ro d u c tio n  in  th e  uses o f a lu m in iu m  an d  i t s  a llo y s .

ALU M IN IU M  UNION L IM IT E D
G R O S V E N O R  H O U S E , P A R K  L A N E , L O N D O N , W .l

L i!

FOUNDRY TRADE JOURNAL JU N E  I, 1944

LOOK A T  T H I S /
. . s o m e b o d y ’s

W e  invite your enquiries. O u r technical staff is always ready to 
give assistance and advice to users, particu larly  w ith  regard 
to  m ixtures

’Phone:
66248/9 Bloxwich

C. & R .  THOMAS L t d

FAMOUS 
SINCE 
1844

'C ra m s :
“ Thomas, B loxw ich*,

HATHERTON BLAST FURNACES 
BLOXWICH. STAFFORDSHIRE '

C om p are  th is  ca stin g  m ad e  
from  “ T IC Y L ”— th e  p erfec t  
pig-iron for cy lin d era n d  high  
d u ty  castin gs w h ere  free d o m  
from  p o ro s ity , and high  
te n s ile  stren g th , are essen tia l
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STRONG, DRV "CORE

IT is true that dryness has no special virtue to a corps of marching 
men ; but a strong, dry core is a pre-requisite of a good casting. 

Baltiseed Core Cream meets every requirement of the foundryman 
for general work. It gives a good greenbond and a good dry 

strength and is always uniform in quality

CORE CREAM

Details and fu llest descriptive lite ra tu re  
w ill be sent gladly on request to all 
interested in dependable foundry materials

'm m m m m ,
B A L T I S E E D

UJm .flSKESC? UP V ictoria Oil UUorhs, H a lifax
CORE OIL

IIIIIP*' Telephone- Halifax 3308
Telegrams- 3 30 8  Halifax 

J J .M .
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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

MANSFIELD STANDARD
G O LD  MEDAL

M A N S F IE L D  S T A N D A R D  ■ . .

samanIfield, MOULDING SAND
E N G L A N D . P U L V E R IZ E D  O R  U N M IL L E D  A S  R E Q U IR E D  

T E L .  201— 2

G A B R I E L  &  C o .  L td.
Telephone No. : BIRMINGHAM.  Telegraphic Address:

A ST O N  C RO SS 0756/7/8 — — — ^ G A BR IE L , B IR M IN G H A M

BEG TO A D V ISE  THE ENGINEERING AND ALLIED T R A D E S  
T H A T  T H E Y  A R E  N O W  IN A P O S I T I O N  T O  S U P P L Y

SMALL 
ALLOY STEEL CASTINGS

(5 to  40 Lbs.)
M A Y  W E R E C E I V E  Y O U R  E N Q U IR IE S  ?

A L L  C O M M U N IC A TIO N S T O  T H E  REG. O F F IC E S , 4 & 5, A. B. RO W , BIRM IN G H AM .
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For whatever purpose you are 
using heat —  steam raising, 
foundry w ork, or metal trea t
ment, satisfactory output is 
dependent on the greatest 
economy. Both in extracting 
the utmost from limited fuel, 
and increasing production 
through the complete control 
of temperature and conse
quent lack of “ spoils,”  Mirr- 
lees stoker installations are 
proved the soundest economy.
They’re available now.

v  o  11  n  a t * * t  i t  A  »  w
«/

H E A T  W IT H  E C O N O M Y

C O M B U STIO N EER  

A U T O M A TIC  STO K ER S

g u a r a n te e  e c o n o m ic  heat
M IRRLEES B IC K ER T O N  & D A Y LTD ..
H A Z E L  G R O V E  : S T O C K P O R T  : C H E S H IR E

T H E  M IRRLEES W A TSO N  CO . LTD.»
S C O T L A N D  S T R E E T  G L A S G O W , C . l

Members of the Underfeed Stoker M akers’ Association

d m  1103

p m m
established 1902

T R A D E  J O U R N A L
WITH WHICH IS INCORPORATED THE IRON AND STEEL TRADES JOURNAL

49, W ellington Street, London, W .C .2 .
W A R T IM E  A D D RESS  to  which all communications should be sent I—

3, A m e n h a m  Road, H IG H  W Y C O M B E , Bucks.
’Grams i M Zacatecas, High W ycom be.*’

’ 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. per annum (Hom e and Oversea )

O FF IC IA L  O R G A N  O F i
C O U N C IL  O F  IR O N F O U N D R Y  A S S O C IA T IO N S

Chairman i F ltzHerbert W rig h t, The Butteriey Company, Ripley, 
near Derby. Secretary I V. Delport, 2, Caxton Street, W estm inster, 
S .W . I.

Participating Associations I British Bath Manufacturers’ Association ; 
British Ironfounders’ Association ; British Malleable Tube Fittings 
Association; Cast Iron Axlebox Association ; Cast Iron Chair Associa
tion; Cast Iron Heating, Boiler and Radiator Manufacturers’ Association- 
Cast Iron Segment Association ; Greensand Pipe Founders* Association 
of Scotland; Ironfounders’ National Confederation ; National Associa
tion of Malleable Ironfounders ; National Ingot Mould Association ; 
National Ironfoundlng Em ployers’ Federation Association o f A u to 
mobile and A llied  H igh D u ty  Ironfounders; British Cast Iron 
Research Association (affiliated); British G r it  Association (affiliated^; 
Flushing Cistern  M akers’ Association (affiliated) ; Institute of British 
Foundrym en (affiliated). ______

IN S T IT U T E  O F  B R IT IS H  F O U N D R Y M E N
P R E S ID E N T , 1943-44 ; D. Sharpe, Foundry Plant & M ach inery, 

L td . 113 W e s t  Regent S t re e t ,  Glasgow.
General Secretary I T . Makemson. Acting Secretary, J .  Bolton, 

Saint John Street Chambers, Deansgate, Manchester 3.
B R A N C H ES

Birmingham, Coventry and W es t Midlands I A. A . Timmins, F .I.C . 
33. C a rte rs  Lane, Q u in ton . B ris to l and W e s t of Eng land : A . 
Hares, 20, G reenbank Road, Hanham, Bristol. E. Midlands 1 S. A. 
Horton “ Three,”  Mostyn Avenue, L lttleover, Derby. Lancs I H. Buck
ley. Ellesm ere, N orfo lk  Avenue, Bu rn ley . London l V . C. Faulkner, 
3, Amersham Road, High W ycom be. Middlesbrough (pro tern.) : J. K . 
Smithson, North-Eastern Iron Refining Company, Lim ited, Stllllngton, 
Stockton-on-Tees. Newcastle-upon-Tyne : C. Lashly, S ir W .  G . Arm- 
strong, W h itw o rth  & Co. (Ironfounders). Ltd., Close W orks , Gateshead. 
Scottish i J. Bell, 60, St. Enoch Square, Glasgow. Sheffield : T . R. W a l ker, 
M .A., English Stee l Corporation, L td ., Sheffield. W ales and Monmouth ■ 
A . S. W a ll,  Id, Palace Avenue, Llandaff, Cardiff. W es t Riding 
of Yo rksh ire  : Douglas Jepson, M.Sc., 9, Ambleside Avenue, Bradford. 
South Africa : B. P. Skok, Mutual Building, Johannesburg.

SEC T IO N S
Burnley i H. Buckley, Ellesmere, Norfolk Avenue, Burnley, Lancs. 

Cape! T o w n : K . Zw anzU er, P .O . Box 346, [Cape Tow n, S. Africa. 
East Anglian i A . N . Sum ner, 516, N o rw ich  Road, Ipswich Falkirk : 
T. R. Goodwin. "  Vlewfreld,”  Falkirk Road, Bonnybrldge. Lincoln i E. 
R. W a lte r, Ph .D ., The Technical College, Lincoln.

A S S O C IA T IO 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 en t: H. Blssell, J. Stone & Co ., Ltd ., London. Secretaries: 

Heathcote & Colem an, 25, Bennetts H ill, Birm ingham , 2

T H E  I N S T IT U T E  O F  V IT 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, Ecdes, near 

Manchester. Chairman i W .  Todd, Parklnaon Stove Co ., Ltd ., Stech- 
ford, B irm ingham . Hon. Sec. i W .  Thomas, A .I.C ., Bank House, High 
S tree t, Rickm answorth, Herts.

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

President I G . E. France, August’s, Lim ited, Thorn Tree W o rks , 
Halifax. H onorary Secre ta ry  : K. W .  Bridges. Assistant Secretary i 
Miss L. Cox, 52, Surbiton H ill Park, Surbiton, Surrey.

W E L S H  E N G IN E E R S ’ A N D  F O U N D E R S ’ A S S O C IA T IO N
President t W .  E. Clement. C.B.E., Morfa Foundry, N ew  Dock, Llanelly. 

Secretary i J .  D. □. Davis, I, St. James Gardens, Swansea.

B R IT IS H  C A S T  IR O N  R E S E A R C H  A S S O C IA T IO N  
A lvrch u rch , B irm ingham . ’Phone and ’G ram s : R ed d !tch 7 l6 . 
Scottish Labo rato ries:—Foundry Technical In s titu te ,M eek ’s Road, 

Falkirk. (Phone i 33Zf

The fa ct that goods made o f  raw m ateria ls in short supply owing to w ar conditions are advertised  
” , - --in os an indication that they are necessarily  available fo r export
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fh e  need for all possible conservation o f man pow er ; 
the dem and for the m axim um  output o f  vital cast m etallic 
products ; the insistence upon the low est co st o f  p rod u c
tion ; and the necessity o f  m aintaining, and even im proving, 
the quality o f  those products.

A ll these conditions com bine to point to the only  
satisfactory solution to all these problem s—

M ECHANISATION
but it m ust be m echanisation particularly considered, 
designed and adapted to the individual site conditions ; 
to the particular product ; and w ith full regard to a l l  the 
factors, econom ic, geographical and hum an, w hich m ay  
have any bearing on the problem .

In other w ords consult :—

“ The Specialists in Foundry M echanisation”
w hose products

"  Set the Standard b y  which Foundry Plant is ju d g e d .”

’Phones : 61247  S l 8 HALIFAX, ENGLAND ’G ram s : A ugust, H a lifa x

Sole Licensees and  m anufacturers for British Empire  (excluding C a n a d a ) o f the Sim pson Sand  M ixer



Foundry Trade Journal, June I ,  1944

estab lished /902

WfTH WHKR it iwcoweiurED TH E mON AND STEEL TRADES JOURNAL

Vol. 73 Thursday, June I, 1944 No. 1450

The Institute’s Proceedings
T h e  so m e w h a t a tte n u a te d  a sp ec t o f  V ol. X X X V I 

of th e  P ro ceed in g s o f  th e  In s titu te  o f  B ritish  
F o u n d ry m e n  is d u e  en tire ly  to  th e  th in  p a p e r  
w hich  w a r  c o n d itio n s  have  im p o sed , as th e re  
are a lm o s t th re e  h u n d re d  pages. T h e  g row ing  
a tten tio n  w h ich  th e  In s titu te  is p ay in g  to  n o n -fe rro u s  
fo u n d ry  p ra c tic e  is re flected  by  th e  fa c t th a t seven 
Papers a re  in c lu d ed , co v erin g  v a rio u s  aspects o f  th is 
subject, as a g a in s t e ig h t fo r  cas t iro n  a n d  five fo r  
steel. T h is  is a  d irec t re su lt o f  th e  p o licy  first p u t 
into p rac tice  a t  th e  1928 C o n fe ren c e  in  L eiceste r 
of h o ld in g  a spec ia l session fo r  m em b ers  in te res ted  
in n o n -fe rro u s  w o rk . A  fe a tu re  o f  th e  new  vo lum e 
is th a t it c a rrie s  a  la rg e r  n u m b e r o f  illu s tra tio n s  
th an  ever b e fo re , an d  d esp ite  th e  th in n ess o f  the 
pap er th ey  h av e  re p ro d u c e d  v ery  sa tis fac to rily .

T h e  h ig h  s ta n d a rd  w h ich  is exp ec ted  fro m  the 
E dw ard  W illiam s’ 'L ec tu re r w as w ell m a in ta in ed  by 
D r. S. F . D o rey . A s th e  c h a ra c te r  o f  s tee lfo u n d in g  
is chang ing , th e  d e sc rip tio n  o f  p a st ach iev em en ts  
will, in th e  fu tu re , be  p a rticu la rly  v a lu ab le . W e 
are inclined  to  th e  v iew  th a t  the  p u b lica tio n  o f 
R ep o rts  by  th e  In s titu te  is especially  a p p rec ia ted  
by the  m em bers, becau se  th ey  have  m o re  confidence 
in d a ta  w hen  p re sen ted  in th is fo rm . T h is  is due 
to  the  fa c t th a t  th e re  is a n  im plic it b e lie f th a t 
m uch d iscussion  h as p reced ed  p re sen ta tio n , w hereas 
w ith  an  in d iv id u a l P a p e r  it fo llow s. A s w o u ld  
be expec ted  in  w a rtim e , m u ch  space  is rig h tly  
devoted  to  c o n tro l o f  q u a lity  an d  the  m ean s fo r  
ensuring  this. T h u s  n o t o n ly  a re  w ell tried  system s 
included , such  as is typ ified  in M r. W a rr in g to n ’s 
Paper, b u t extensive c o n sid e ra tio n  is given to  such 
subjects as X -ray  a n d  sp e c tro g ra p h ic  analysis. 
A n o th e r typ ica l w a rtim e  R e p o r t o f  g rea t p rac tica l 
use is one w hich  show s th e  w ay  to  get th e  best o u t 
o f the  raw  m ate ria ls  n o w  av a ilab le  to  th e  iron - 
founder.

T h e  c o n trib u tio n s  to  th e  s tu d y  o f  s tee lfo u n d ry  
practice  a re  o f a h igh  calib re , especially  th e  o ne  
by M r. C . W . Briggs o n  h o t  te a r  fo rm a tio n , 
given as th e  A m erican  E x ch an g e  P ap e r. T h e  
P ap e rs  w h ich  w e classify  as “ g en era l ” a re  few er 
th a n  u su a l. O ne o n  e d u ca tio n  b y  G . L . H a rb a c h  
a n d  I .  R . H o r to n  is n o t on ly  to p ica l, b u t  w as  o f  re a l

serv ice  to  th e  In s titu te ’s C o m m ittee , w hen  c rea tin g  
its R e p o r t o n  th is  sub ject. T h e  second  o ne  e n te r
ing th is ca teg o ry  is b y  A . T ip p e r, w ho  d e a lt w ith  
co reb in d ers , w h ils t finally  th e re  is a m o st in te res t
ing  s tu d y  by  E . L o n g d en  on  flu id  p ressu re . W e no te  
th a t  th e  A m e ric an  m eth o d  o f u tilising  a tm o sp h e ric  
p ressu re  in  co n ju n c tio n  w ith  a  b lin d  riser is re fe rred  
to  as T ay lo r  a n d  R o m in isk i, ju st as th e  use o f  p encil 
ru n n e rs  is still called  the  R o n ceray  system . B o th  are  
w rong ly  desig n a ted , b u t w e fe a r  b o th  n am es will 
p ersist as, in each  case, the  m eth o d s w ere  d isclosed 
to  th e  p u b lic  b y  “ p ro x y .” M ere  d isc la im ers, even 
if p e rsis ten t, fa il to  c o rre c t th e  e rro r  w h en  once 
m ade . A n  o u ts tan d in g  P a p e r  is th a t  by  Jo h n  
V ickers a n d  B. M a cD o u g a ll, becau se  it show s th a t 
w here  a  p rogressive  m an a g em e n t w ill p ro v id e  the  
necessary  to o ls to  an  en lig h ten ed  fo u n d ry  staff, 
re su lts  can  be ach ieved  w h ich  p laces th e  castings 
in d u stry  o n  a  level co m p a rab le  w ith  th a t  reach ed  
by  the m ass-p ro d u c tio n  p recision  eng ineering  
co ncern .

T h e  p ro ceed in g s o f  a  tech n ica l in stitu te , m ir ro r 
ing  as th ey  do  the  activ ities o f  its m em b ers , sh o u ld  
be o f  increas in g  va lue  to  th e  in d u stry  served. In  
fo r ty  y ears  th e  P ro ceed ings o f  th e  In s titu te  have  
co nsisten tly  im p ro v ed , an d  w ith  it th e  m em b ersh ip  
h as g ro w n  f ro m  a h a n d fu l to  a b o u t 3,000. T h e  
p o licy  se t u p  b y  its fo u n d e rs  h as n o t been 
m ate ria lly  chan g ed , an d  m an y  o f  th e  p recep ts  th en  
estab lish ed  h av e  been  e m u la ted  by  o th e r  an d  o lder 
in stitu tes . T h e  stress u p o n  giving service to  
m em b ers th ro u g h  b ran ch es  is a n  exam ple . T h e  
n ew  v o lu m e, d e sp ite  w a r c o n d itio n s , is th e  m o st 
v a lu ab le  o f  th e  w ho le  series, a n d  w e c o n g ra tu la te  
M r. J . B o lto n , its E d ito r , o n  th e  excellence o f  its 
p ro d u c tio n .
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TURNOVER FRAMES
By “ C h e c k e r  ”

T he purpose of turnover fram es is to give support 
to the bedding ou t sand while the core is being turned 
over, and  their use is frequent in core shop practice. 
G enerally  the fram es are m ade in w ood and  have a 
level top, so that a flat plate can be placed on for 
turning over purposes. The underside of the fram e 
should on  all cases be m ade to fit the corebox jo in t 
w hether it is a straight or irregular shape, as shown 
in Fig. 1.

T he addition of legs to these tu rnover fram es can, 
w here necessary, be utilised to  allow  the corem aker to 
draw  off the ha lf corebox w ithout in juring the core, 
especially w here sections of the core are frail, and 
an  unsteady draw  m ay cause dam age o r breakage to

the core. Fig. 2 shows one type of turnover fram e w ith 
a leg on each side, in position on the corebox; slots 
m ust be cut out o f the corebox sides or side-battens to 
correspond w ith the legs, as shown in Fig. 3; both 
legs and slots should  be parallel, this ensures a good 
lift every time, as the ha lf corebox can only move 
upwards, and is controlled by the legs and slots, which, 
if they are a good fit, w ill allow  for very little  devia
tion in any o ther direction.

These turnover fram es can be m ade with two, three 
o r fou r legs, w hichever is m ost suitable after taking 
into account the size and shape of the corebox in 
question. If m etal turnover fram es are required  for 
m etal coreboxes, the sam e m ethod of legs and slots 
can  be adopted. A nother type is show n in Fig. 4. 
T his has the ends m ade deeper than the sides, so that 
they fit over the ends of the corebox, and can be 
used to advantage with open-ended coreboxes.

PUBLICATION RECEIVED
“ Resistance Welding o f Wrought Aluminium  

Alloys.” Issued by the W rought L ight A lloys D evelop
m ent Association, U nion C ham bers, 63, Tem ple Row, 
B irm ingham , 2, as In form ation  B ulletin No. 6.

This 60-page, well illustra ted  B ulletin is com plem en
tary to  the previous one (No. 5) published by the 
A ssociation, which dealt w ith  th e  welding o f the 
w rought alum inium  alloys by  gas and the electric arc. 
Resistance welding includes spot, seam  and  bu tt weld
ing. O f these, spo t welding is by fa r the  m ost im 
portant, seam  welding and bu tt welding being scarcely 
used a t present in  this country  as m achines suitable 
for the purpose are  n o t available. T he greater por
tion o f this booklet deals with the spot-welding p ro 
cess, and after discussing the general requirem ents of 
spot welding, a tten tion  is devoted to the weldability 
of various classes of alum inium  alloy. T he different 
types o f welding m achine availab le, nam ely, a.c. 
machines and the two ranges o f  stored  energy 
m achines, are described and  illustrated , and  there is a 
short section dealing with the choice o f su itable equ ip
ment. A ttention  is given in this portion  o f the Bulle
tin to the design, m aterials, cooling  and cleaning of 
electrodes. T he im portance of surface preparation 
is stressed, and particu lar a tten tion  is paid to the 
various recom m ended m ethods o f cleaning the sheet 
and rem oving th e  oxide film. T he chrom e-sulphuric 
acid pickle and phosphoric-acid  so lu tion  are dealt 
with in detail.

M ethods of assem bly are  briefly sum m arised and 
there is a section o n  m achine settings. I t  is no t pos
sible to detail the exact settings fo r particular 
m aterials at present owing to the different character
istics of individual m achines and the peculiarities of 
particu lar jobs, but an  indication is given of the range 
of settings fo r each type of m achine. A set of 
diagram s illustrates the various defects to be avoided. 
T he inspection procedure is also sum m arised.

Design considerations, including recom m endations 
for m inim um  weld spacing and edge distance, are also 
dealt with. It is apparen t th a t spo t welds should be 
taken in to  account by the designer in  the early  stages 
ra th e r than  regarded as substitutes fo r rivets. The 
booklet concludes with appendices sum m arising 
British Standard Specification 1138, the pickling of 
alum inium  alloy sheets, and a selected bibliography.

NEW CATALOGUES
Temperature Control. Two leaflets received from  

Sarco Therm ostats, L im ited, of A lpha House, 
C heltenham , G los., deal with the con tro l of room  
tem perature and process w ork. T he system , though 
autom atic, is not necessarily a cure-all, and needs 
intelligent application— based on experience.

Tipping T ool Steels. A four-page fo lder received 
from  Suffolk Iron Foundry  (1920), Lim ited, Sifbronze 
W orks, Stow m arket, Suffolk, details three m ethods of 
tipping m ild-steel bars with tungsten carbide and the 
like, using Sifbronze as the welding o r brazing m edium
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MOULDING SANDS AND GASES IN 
RELATION TO CASTING DEFECTS*

By G. W. NICHOLLS
M any factors are involved in the successful m anu

facture of iron castings varying in weight from  a few 
pounds to as much as 30 tons, and these factors de
pend greatly on certain  physical conditions which m ust 
all be co-ordinated in orderly  sequence if sound cast
ings with good skin finish are to be obtained. O f the 
controlling factors, those that predom inate above all 
others are (a) the condition of the m oulding sand and 
the reaction of the finished m ould a t  elevated tem 
peratures, and (b) the generation of gases from  the 
mould, both of which can be greatly influenced by 
the hum an element.

If one were to review all the technical literature of 
the past 15 years, there  would be noticed imm ediately 
a great wealth of inform ation relating directly or in
directly to the subject, based on research and practical 
experience, expounded by such authorities as F. H ud
son, W. D ietert and others, and recorded in the pro
ceedings of the Institute of British Foundrym en and 
the Am erican Foundrym en’s Association. Yet, despite 
the availability of all this valuable inform ation, many

* A P aper read  before th e  W est R id ing  o f Y orkshire B ranch, Mr. 
L. T urner p resid ing .

Controlling factors 
in the satis factory  
production o f  iron 
castings

foundrym en still experience periods in  which a sudden 
increase in defective castings occurs w ithout any 
apparent change in -the m etal charge, sand m ixture or 
m oulding practice. This proves that in many cases 
efficient sand control is not practised.

W hen such epidemics occur, profound arguments 
sometimes arise between the various personnel in the 
foundry as to whether defective metai or mould con
ditions a re  the cause. It will generally be agreed, how
ever, that inasm uch as all m oulding operations carried 
out in the foundry essentially introduce a greater num 
ber o t potential hazards in respect to the moulds than 
to the metal m ixture (the personal elem ent being in
volved to a greater extent in constructing the m ajority 
of moulds than in melting of the iron), it necessarily 
follows that a correspondingly greater num ber of 
opportunities are created for things to go wrong with 
the m ould that has to receive the molten met-al.

A  careful survey of the cause of defective castings 
in the m ajority  of foundries invariably reveals that at 
least 50 per cent, can  be directly traced to an  unsuit
able sand condition and gases generated therefrom , 
resulting in such defects as blow-holes, scabs, bur-nt-in 
sand, gas seams and sand intrusions. The other 50 per

F i g . 1.— S a n d  G r a in s  o f  V a r io u s  S h a p e s  a n d  D i s t r i b u t i o n .
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Moulding Sands and Gases

cent, is due to such factors as incorreot design of cast
ing and placing of gates and risers, m etal com position 
and tem perature, and faulty  m oulding tackle. T here
fore, in m aintain ing  a steady flow o f sound castings 
free from  sand and gas defects, a well contro lled  sand 
with the required proved characteristics will greatly 
help in  substantially  reducing losses a ttrib u ted  to this 
constituent o f m ould construction, and every foundry 
should attach  as m uch im portance to the study of the 
sand condition as to the m etal condition , and  the 
effects which the various sand characteristics have on 
the quality of their castings. This im m ediately sug
gests th a t records are of prim ary  im portance, so  that 
defective castings m ay be checked constantly , thereby

F i g . 2 .— E f f e c t  o f  H e a t  o n  t h e  P r o p e r t i e s  o f  
M o u l d in g  S a n d s .

aiding in determ ining the cause to which they may 
be a ttributed .

In  dealing with this subject it is realised th a t differ
ences of opinion are  held an d  openly expressed by the 
various personnel of th e  industry. T here  are still 
som e who do no t consider it necessary to practise 
sand control, and  even suggest that good m oulding 
practice can overcom e deficiencies in the m oulding 
sand condition . W ith the latter point in m ind, this 
P aper has been com piled to indicate the relationship 
betw een sand condition  and certain  casting defects, 
and  if som e of the points dealt w ith appear to some 
to be  obvious and straightforw ard, they a re  never
theless usually  the factors which are often overlooked.

It would, of course, be im possible in  the space allowed 
to deal with all the factors which con tribu te  tow ards 
defective castings, and to  consider each one in detail. 
T herefore, the scope of this Paper is confined to sand 
and gases and their relationship  to defective castings 
such as are invariably produced in the m ajority  of 
foundries.

T he m ost im portan t characteristics o f m oulding sand 
are those exhibited at high tem peratures (i.e., the 
m om ent w hen the m etal enters the m ould cavity), and

F i g . 3 .— M o u l d  f o r  D r i l l  S l e e v e .

no m atter how a m ould has been constructed  and its 
condition appears a t room  tem perature, the deciding 
issue is its behaviour a t th a t m om ent w hen subjeoted 
to therm al shock. It is proposed, therefore, to deal 
firstly with the reactions that occur a t high tem pera
ture, all of which centre round the physical and chem i
cal com position of the sand.

Nature o f Core Sands
T he core sands usually com prise variab le  sized sand 

grains, oil and /o r cereal binder, and  the m oulding 
sands are com posed chiefly of variable-sized grains 
clay, coal dust or o ther carbonaceous m aterial. The 
base of all sand  grains used is quartz , w hich m ay vary
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considerably in grain size distribution, structure and 
purity according to their form ation in nature. The 
shape of the grain  also varies, being either round, an
gular, sub-angular or a mixiture thereof, and these two 
factors alone (i.e., size distribution  and shape com 
bined) have an  im portan t bearing on the resultant 
perm eability and strength of the ram m ed sand. Fo r 
exam ple, a sand with round variable-sized grains gives 
a resultant ram m ed mass possessing num erous con
tact points and  a sm all volum e of pore space, result
ing in a high strength -coupled with low perm eability 
when ram m ed. A  sand with large rounded grains of 
fairly uniform  size results in a large volume of pore 
space possessing a relatively sm all num ber o f contact 
points, producing a ram m ed sand of low strength and

high perm eability. Those containing angular-shaped 
grains possess large contact area w ith a sm all or 
medium pore space producing m oderate perm eability 
and high strength, whereas a m ixture of rounds and 
angular or sub-angular grains increases the strength, 
due to increased contact points, w ithout greatly reduc
ing the permeability. Fig. 1 shows sand grains of 
various shapes and distribution, illustrating these 
points.

W hen subjected to  heat, these sand grains undergo 
two physical changes, first, when heated to 550 deg. C., 
they change from  the a lpha to the beta state and at 
the same time rapid expansion commences. On fu rther 
heating to approxim ately 1,250 deg. C., a fu rth er

change takes place, followed by contraction, and a 
constant usage above this tem perature lowers the 
sand’s resistance to w ithstand sudden heating and 
cooling, thereby slightly increasing the fines content 
through fracture. This property o f  expansion is, how 
ever, greatly affected by the am ount of bond present 
and  the m anner in  which it is distributed, coupled with 
the resulting density produced by ramm ing. If  excess 
bond be present, m ore of the volum e of a ir pores 
becom e closed, leaving a mass offering greater resist
ance to the passage of m ould gases. The clay con
tent, comprising colloidal, hydrated alum inium , sili
cates and  iron oxide, exhibits on  heating two stages of 
shrinkage, the  first a t  100 deg. C. when the hygro
scopic w ater is driven off during drying; the second

com m encing a t 550 deg. C. and ending at about 800 
deg. C., w hen the chem ically com bined waiter is evolved 
an d  the clay loses its plastic properties perm anently. 
This shrinkage and dehydration is largely controlled 
by the alum ina content of the clay which, if high, 
causes excessive shrinkage. T he clay may also tend 
to fuse, depending upon  -the iron  content which, when 
converted to the oxide under the action of heat, tends 
to  slag with the silica grains a t the casting tem pera
ture.

Coal Dust
C oal dust, under the action of heat, softens a t 

approxim ately 350 deg. C. A t 450 deg. C. distillation
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Moulding Sands and Cases In some m oulding sands, consisting of sand and 
clay and depending on the am ount of the la tter present, 
an  in itial slight con traction  occurs, follow ed by rapid 
expansion of the sand grains; this, how ever, tends to 
be offset by the final shrinkage of the clay content. 
T herefore, it is ap paren t that, if reasonable dim en
sional stability of the sand m ixture .is obtained, there 
is less chance fo r defective castings to  occur. If the 
m ixture is such that the effects of heat on the various

F i g . 6 .— S a n d  R e c o n d i t i o n i n g  P l a n t .

of the volatile m atter occurs, which is accom panied 
by the evolution of a large volum e of gas. This 
evolution is generally com pleted a t 800 deg. C., leav
ing coke particles which fill up the voids betw een the 
sand grains.

The effect of heait on the  principle substances 
utilised as core-binder, i.e., .linseed o.il, com pounds and 
cereals, causes a m uch m ore rapid disintegration under 
the  initial action of the heat, which greatly con tri
butes tow ards gas evolution. Some idea of the re la 
tive am ounts of gas generated from  these substances 
can be obtained from  the graph showing the re la tion
ship between gas evolution and loss in weight for 
various types o f core bond, printed in the recent report 
o f the Iron and Steel Institu te’s M oulding M aterials 
Sub-C om m ittee.1

Effect of Heat on Sand Mixtures
T he effects o f heat on .the m oulding sands as a  m ix

ture, particularly  with respect to perm eability, expan
sion and strength, a re  of prim ary interest. Perm ea
bility for any one m ixture is generally reduced a t high 
tem peratures com pared w ith th a t obtained a t room  
tem perature, m ainly because of the rapid  rate of gas 
evolved from  the organic m aterials, the free w ater 
present and the expansion of such gases a t elevated 
tem peratures; also, in the case of a weakly-bonded 
tightly-ram m ed sand, to the partial reduction of air 
voids th rough  expansion effect o f the sand grains. The 
am ount of expansion or contraction  which occurs 
varies according to the na ture  of the m ixture, and is 
contro lled  largely by the am ounts o f  ingredients 
present, such as clay and coal dust.

ingredients do not reasonably balance, d istortion  or 
rup ture  of the m ould face will occur. T he Sub-C om 
mittee on M oulding M aterials have recently carried 
out expansions of various types of sand m ixtures m ade 
up with A rnold’s 52 silica sand and various types of 
clay bond. The resu lt of their tests is shown in a 
graph, and their R ep o rt1 states that it is doubtfu l 
w hether differences of this order would have any  signi
ficant effect on the behaviour o f the sands contain ing  a 
different clay in actual use in  the foundry .

In the opinion of the w riter, this statem ent, based 
on the effects up to 700 deg. C., cannot be regarded 
as being of any practical value. T he tests should  have 
been continued up to a tem perature of at least 1,400 
deg. C., and the ra te  of expansion and con traction  
determ ined, because it is the difference betw een m axi
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m um  expansion and m axim um  contraction  and the 
tim e facto r in  which these are developed that deter
mine the stability of the m ould  face.

Influence of Coal Dust
In  the presence of coal dust, these expansion defects 

are m inim ised, provided it is used in suitable p ropor
tion and  grit size for the type of work being m oulded; 
for exam ple, a superfine grade for light green sand 
work and  a coarse grade fo r heavy work. T he stage 
a t which the softening of this coal occurs appears to 
counteract the shrinkage effect of the clay, thus m ain
taining adhesion of the sand grains whilst a t a slightly 
higher tem perature. This softening also tends to 
cushion and thus decrease the effect of the expansion 
of the sand grains. A t higher tem peratures still, the 
coke form ed m ust shrink, thus m aking room  for the 
still expanding sand grains.

F . H u d so n 2' 3 has carried ou t w ork on these points, 
and his results of the effects of coal dust on expansion 
and strength are shown in Fig. 2. These show that 
coal dust prevents any  large increase in the dry com 
pressive strength which occurs to the straight sand-

Fig. 7.— S h o w in g  A u t o m a t ic  C o n t r o l  f o r  W a t e r  
A d d it io n s  t o  S y s t e m  S a n d .

clay m ixture, whilst the expansion is reduced from  
0.152 in. per ft. down to 0.128 in. per ft. As a re 
sult of his investigations, he suggests that “ the addi
tion of coal dust to dry sand m ixtures will im part 
superior physical properties to  the sand at elevated 
tem perature, and this will undoubtedly prom ote safer 
casting production. Its action on the expansion is 
not so pronounced, and, inasm uch as it decreases the 
permeability in conjunction with increased gas evolu
tion, w arrants care being taken in this direction.”

Moisture Content
Also shown is the effect of h ea t on the perm eability 

of green and dry facing sand. The question now arises 
as to w hat limits these factors should be controlled. 
First it is generally agreed that all sands require a

definite m oisture content ranging from  5 to 6 per cent, 
for green sand w ork, and from  8 to 10 per cent, for 
dry sand work, to give the required strongest condi
tion of the finished mould. It is essential for this 
m oisture to be present if the bond is to develop the 
required plasticity and become uniform ly distributed 
and evenly coated on each sand grain.

These m oisture contents quoted are variable, and 
depend largely on the grain size of the sand. For 
example, fine E rith  loam  requires approxim ately 12 per 
cent. The am ount also depends on the quantity  of 
coal dust added, which should be as little as can achieve 
the desired result. The following figures obtained by 
the A uthor give some indication of the general effects 
of the addition of coal dust to moulding sands at 
elevated tem peratures. A t 1,200 deg. C. it was found 
that 10 per cent, by volume, o f coal dust, produced 
390 mis. of gas from  10 grms. of the mixture, com pared
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F ig .  8 .— M e c h a n i c a l  A n a l y s i s  o f  S a n d s  S h o w n  
G r a p h i c a l l y .

with 65 mis. generated from  10 grms. of the mixture 
m inus coal dust, whilst the effect on the green strength 
room  tem perature was found, on an  average, to  in
crease slightly, whilst the perm eability dropped from  
33 secs, to  72 secs.

F ine sawdust, which is sometimes utilised to replace 
coal dust, has been found to act in a sim ilar m anner, 
although it tends to decrease the green and dry 
strength. O n the other hand, it increases the perme
ability in both  conditions. The decrease in strength 
can usually be improved by the addition of extra bond 
w ithout seriously influencing the permeability.

Deterioration at High Temperature
The constant use of sands under high tem perature 

results in the gradual deterioration of their properties.
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Moulding Sands and Gases

Every time the sand comes into contact with m olten 
m etal a p roportion  of the clay bond is dehydrated, 
coal dust is burn t to ash, and some of the sand grains 
fracture, thus slightly increasing the silt content, which 
autom atically  decreases the perm eability , although in 
some cases w ithout producing the same degree of 
decrease in the strength. F rom  experience it has been 
found definitely to affect the shock resistance o f the 
sand, i.e., its ability to deform  w ithout ru p tu re  under 
m om entary shock produced either by gas pressure or 
im pact of the m etal stream , thereby increasing the 
tendency for dirty castings, and whilst this m ay not 
prove detrim ental on certain  classes of w ork, it is an 
im portan t point in the production  of castings which 
have to possess a perfect skin.

M achine-tool Castings
Two such types of castings in which it is essential 

that the skin be perfectly free from  surface sand

r

F i g . 9 .— D e f e c t  C a u s e d  b y  E x c e s s i v e  
G a s  G e n e r a t i o n .

blem ishes are m aohinedool sleeves and rolls. Fig. 3 
showsithe m ou ld  construction o f a m achine-tool sleeve, 
and a sim ilar construction is used for the rolls. It 
will be noticed that the protruding shoulder will 
require a sand possessing resistance to im pact in order 
to produce a clean sound casting of this type, which 
is eventually  m achined over 100 per cent, of its 
surface; the presence of any inclusion w hatsoever will 
cause the rejection of a casting, whilst in the m ould 
construction  of an ingot m ould, the condition o f the 
sand m ust be such as to prevent any fo rm ation  of 
scab or buckle. The in terior o f this casting is not 
m achined, so that the presence of any such im per
fection will also lead to its rejection.

Toughness o f  Sand
This property , i.e., the ability of the sand to deform  

under shock, would appear to be sim ilar to that 
term ed by D ie tert4 as “ th e  toughness of the sand,” 
and which he expressed as “ the p roduct of the green 
strength times the deform ation of the sand expressed 
in inches per inch of length plus the deform ation  at

ultim ate load times 1 ,0 0 0 .”  Fig. 4  illustrates g raph ic
ally the rela tionsh ip  betw een toughness an d  o ther 
characteristics of various types of castings as obtained 
and recorded by D ietert, who explains it as follow s:— 
“ W here the po in t falls to the left of the line A .D .E. 
the sand is ro tten , dry or brittle, and will cause cast
ing defects, droppings of sand projections, swells, 
cutting or washing of the m ould by the m etal. In 
m any cases the m ould will break. Should the point 
fall in the area  ‘ A ,’ and  preferably  on a line slightly 
nearer to ‘ B -G ,’ the sand under norm al foundry  usage 
will serve satisfactorily  and  will be responsible for 
very few defective castings. Som e sands, n a tu ra l and 
synthetic, have been know n to produce m ould  wall 
peeling when worked dry and weak. These have p ro 
perties falling in area ‘ D .’ This condition is 
aggravated in low refractory  sands. C urved line ‘ B - G  ’ 
shows the lim it to which clay-bonded sand can be 
worked. By soft ram m ing o r with the addition of 
coal dust the w orkab le  range can be extended to 
include area ‘ B.’ Beyond these green sand lim it 
lines, skin drying or oven drying is required  to 
stabilise the m ould surface.” T he second pa rt of the

F i g . 10.— D e f e c t  C a u s e d  b y  P o o r  P e r m e a b i l it y  
a n d  F a u l t y  A r t i f i c i a l  V e n t  in  C o r e .

diagram  shows rectangular areas which indicate the 
safe working lim its for toughness of m oulding sands 
used fo r various classes of castings.

T hus, whilst according to this diagram  quite a wide 
range exists in the various m ould sand conditions be
fore defectives are likely to occur, it is apparen t that 
this property  of toughness can be greatly  affected by 
any one variable, such as clay content, grain  size and 
distribution, percentage o f silt con ten t and m oisture 
content. It can a lso be affected by the m anner in 
which the sand is m illed. The am ount of m illing to 
which the sand should  be subjected will depend on 
such factors as percentage bond and strength  desired. 
Efficient milling will always bring o u t an  im prove
m ent in the m echanical strength and perm eability , re 
sulting in a decrease in the am ount o f virgin sand re 
quired. Fig. 5 illustrates this point, which is a gener
ally accepted view. These values were ob tained  by 
B uchanan5 during som e of his investigations, and  he 
states th a t “ by efficient m illing com pared  w ith a 
straight riddle mix the new sand required  to  give the 
desired strength can  be out down by 50 per cent.”
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M illing Conditions
W hatever m ethod or [type of plant be used, the m ill

ing should be carried ou t in a dam p condition unless 
the new sand added contains badly distributed clay 
in the form  of hard  balls, wihen it is advisable to dry 
out first and to m ill in this condition, thereby crush
ing and powdering the clay content so that its distri
bution becom es m ore regular on  the addition of the 
m oisture and other m aterials. Before an  accurate 
adjustm ent of the m oisture content can  be made, it is 
necessary that the m oisture content of the returned 
black sand should  be checked.

The p lan t shown in Figs. 6 and 7 com prises a three- 
part unit, first for screening and cleaning and  to re
move m etal and o ther foreign m atter; secondly, con
trolled reconditioning with the required am ount of 
m oisture for w orkability  (note the autom atic control 
for w ater additions on Fig. 7); and, thirdly, milling 
and aeration  of the sand to increase its ftowability.

Bearing in m ind the opening rem arks on the effect 
of grain size and distribution, no a ttem pt should be 
made to blend different types of sand unless the pre
dom inant grain sizes to be mixed are known. These 
can be readily estim ated by a norm al sieve test com 
bined w ith elutriation, then graph as shown in Fig. 8. 
Core-sand mixing, if m ade from  the same type of sand 
as the facing mix, requires sim ilar conditions of m ix
ing, but it is p referred  that a coarser-sized grain sand 
be used to increase the perm eability. If  oil-sand mix
tures are used, the follow ing points should be borne in 
mind:—•

Oil Conservation
Sea sand, which is usually of a spherical shape grain, 

is preferred free from  fine grains, dust and sea shell, 
and for cores of norm al strength it is not advisable to 
add naturally-bonded sand, as this im m ediately in
creases the p roportion  of oil necessary to produce the 
required dry strength. This increase in oil is due to 
the increase of surface area of sm all grains com pared 
with large grains in a bulk of sand of the same 
volume. For exam ple, 1 cub. cm. of sand, comprising 
cubes of 0.1 mm.-side, have a to tal surface area of 
approxim ately 93 sq. in., whereas with a cube size 
of 0.01 mm.-side, the surface area is approxim ately 
930 sq_. in. T herefore, any increase in  fines content 
necessitates more oil to  produce an evenly dispersed 
film covering each grain.

The proportion  of oil required to give the desired 
dry strength of the m ixture is dependent on the size of 
a core and the volume of m etal required to fill the 
mould cavity, too much oil developing extra gas.

Typical Defects
Fig. 9 shows an exam ple of the excessive genera

tion of coal gas, the volume being so great that the 
vent was unable to cope with it, and a pressure was 
developed inside the m ould cavity, forcing the metal 
back through the runners. Fig. 10 shows a sim ilar 
defect. In this case less oil was used, bu t the per
m eability and artificial vent of the core were a t fault, 

(C ontinued at fo o t o f next colum n.)

CONFERENCE ON INSTRUMENTS
T he Institu tion  of Ghemicali Engineers and the 

Institute of Physics announce a lo in t Conference on 
“ Instrum ents for the A utom atic C ontrolling and R e
cording of Chemical and  O ther Processes.” P rovi
sional arrangem ents have been m ade fo r the C onfer
ence to  take place in London on Friday afternoon, 
Septem ber 22, and Saturday m orning, Septem ber 23. 
T he purpose of the C onference is to prom ote the 
interchange of knowledge and experience between 
those em ploying autom atic controllers and recorders 
in different fields, and to encourage collaboration  be
tween physicists and chem ical engineers.

T he Conference will be open to  all interested w ith
out charge, w hether m embers of the organising bodies 
or not.

Further particulars will be sent, in August, to those 
sending a request fo r them to the Organising Secre
tary, Jo in t Conference, c/o  the Institution of Chemical 
Engineers, 56, V ictoria Street, London, S.W .l.

Brackelsberg furnaces in America, according to a 
Paper presented by Mr. W. Zennik and Mr. K. M ason 
to the Am erican Foundrym en’s Association are
used for m elting malleable iron quite exten
sively. They are lined with silica brick, using
standard  6-in. cupola-blocks as a backing. They last 
when running 16 hrs. a day, making heats about every 
two hours, between 100 and 200 heats. As fuel low 
volatile (20.75 per cent.) coal, of which 90 per cent, 
will pass through a 200 mesh sieve, is used. The fuel 
consum ption is of the order of 350 to 450 lbs. per ton 
of melt. These figures relate to 5-ton heats.

([Continued from  previous column.) 
whereby the pressure of gas developed retarded the 
m etal flow, with the result that, when the gas did 
eventually perm eate through the sand, the metal was 
too dull, and solidified in its attem pt to fill the mould 
cavity.

T oo  little o il causes too rapid  a collapse of the core 
at elevated temperatures', resulting in possible sand in
clusions. T he suitability of any core composition can 
be observed by placing in an open m ould and observ
ing its reaction with m olten m etal, or it m ay be de
term ined by physical tesits.

(To be continued .)
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BOOK REVIEWS
Industrial Publicity. By C. K. Shaw. Published by 

C. & J. Tem ple, Lim ited, 20, T u d o r Street, L ondon,
E.C.4. Price £5 5s.

This book, though  containing, inter alia, an account 
of publicity as applied to w ar production, does not 
itself en ter into the  category “ w artim e production ,” 
fo r neither m oney nor space has been spared, so that 
it m erits the appellation  of “ lavish.” T here  is no 
contents list, a feature which any reviewer misses, 
because it norm ally  discloses the tidiness o f the 
au th o r’s m ind in the presentation  of his subject. T here 
is, however, an index which is no t too good a sub
stitute. The A uthor, who writes pungently, deals w ith 
the m ethods which have been used so successfully to 
direct the thoughts of the  w orkers into channels useful 
fo r the prosecution of the war. N atu rally  such 
subjects as absenteeism , increased production, safety- 
first m easures, scrap reduction, a re  fully  covered. 
Then m uch space is devoted to the creation and m ain
tenance of m orale by concerts, talks and the like.

In  all cases, extensive use is m ade of illustration 
by the reproduction  of posters from  the service 
m inistries and large industrial concerns. The 
reviewer looks forw ard  to the tim e when the level of 
intelligence am ongst workers all over the w orld will 
be so high that the slogans will be regarded as being 
as old-fashioned as crinolines and equally suspect as 
m asking the true shape of things. The p ro 
duction, printing and illustration o f this book are 
delightful, bu t w hether it can be considered as text 
book or subtle propaganda fo r industrial publicists 
is a question the reviewer has no t quite  solved.

T ow ards the end the A uthor m akes a plea fo r the 
creation  of a M inistry o f  Industrial D evelopm ent. This 
appears to be m erely a m odern adap tation  of the 
D epartm ent o f Overseas T rade. It would suffer from  
the sam e defect, th a t is, having done its w ork  in finding 
out where business is to be had, it announces the fact 
to the whole w orld and thereby increases overseas 
com petition. T he reviewer prefers a m ethod based on 
trade organisations, backed by G overnm ent help, 
collecting business data fo r the use o f its own 
m em bers. If  the cost of the book was lower, its value 
to industry  would be proportionately  greater, but this 
could no t be done w ithout lim iting its extensive illus
tration , typography and general “ get-up.”

V. C. F.
Engineering Materials Annual, 1944. Edited by H . H. 

Jackson. Published by Paul E lek (Publishers), 
Lim ited, Africa H ouse, Kingsway, L ondon, W .C.2. 
Price 8s. 6d.

This book purports to give a concise bu t com plete 
review o f all im portant developm ent work carried out 
during the  past year. I t  m ay be useful to some 
technicians, bu t so far as iron and steel foundry  practice 
is concerned, it  m erely covers the same ground, but 
no t in such detail, as the Iron  and Steel Institu te ’s 
A bstracts. T his also applies to ceram ics and 
refractories, where a sim ilar service is given by the 
Ceram ic Society. H ow ever, in its 105 pages, there are

sections devoted to plastics, precious m etals, lubricating  
oils, fuels, plyw ood and adhesives, which m ay or 
m ay no t be sim ilarly catered for. A t the end o f each 
section there is a list of recent books, bu t it does 
no t include M odern F oundry  Practice, published by 
O dham s. It is not a book which the review er can 
unreservedly recom m end to foundrym en.

V. C. F.
The Application o f Radiant H eat to M etal Finishing.

By J. H. N elson, Ph.D ., and H . Silm an, B.Sc. 
Published by C hapm an & H all, L im ited, 11, 
H enrietta  Street, L ondon, W .C.2; price 8s. 6d. 
net.

This book carries a sub-title, “  A  C ritical Survey 
of In fra-R ed  Process for the Stoving of Paints and 
Enam els.” T hus the field covered excludes foundry 
m ould drying, of which no m ention  is m ade. It does, 
however, give all the necessary data  to enable vitreous 
enam ellers to work ou t w hether or no t they  would find 
it advantageous to adop t the system  fo r drying sprayed 
w are prior to stoving. T h e  review er feels reasonably 
sure th a t the system will find application  in this field.

C h ap te r V I o f  this book  gives m uch useful in form a
tion on pain t fo rm ulation , and directs the thoughts 
o f foundrym en into the case o f core drying, especially 
as tung oils are specifically considered. In  this field 
drying tim es have been reduced to a fifth or less. The 
baking tem peratures cited are o f the order o f 120 to 
175 deg. C., which seems, in the light o f  existing 
knowledge, to be on the low  side fo r oil sand core 
w ork, bu t should suffice fo r rem oving w ater in the 
case o f vitreous enam elling and in skin drying m oulds, 
especially w here very close con tact can  be m ade. The 
book is recom m ended to those w hose jo b  it is to 
design low tem peratu re  heating  p lants fo r the foundry 
and ancillary  industries. V. C. F .

PORCELAIN-ENAMELLED TANKS 
STANDARDISED

A  U nited States com m ercial standard  fo r porcelain- 
enam elled tanks fo r dom estic use has been adopted, 
effective fo r new p roduction  from  July 1, 1944. The 
standard  was c irculated to A m erican  m anufacturers on 
M ay 3, 1943, as a recom m ended standard , and sufficient 
num bers of m anufacturers, distributors, and  users to 
represent a satisfactory  m ajority  accepted the recom 
m endations to establish them  as C om m ercial S tandard  
C S115-44 with the U.S. D epartm ent of C om m erce, 
N ational B ureau o f S tandards.

T he standard  covers porcelain-enam elled tanks for 
dom estic use in sizes from  15 to 80 gall., inclusive, fo r 
300 lbs. per sq. in. m axim um  hydrostatic  test pressure. 
It sets general requirem ents on  the base m etal, enam el
ling, operating conditions, types, sizes, and test pres
sures, as well as m any o ther physical features o f the 
products and m ethods o f testing, labelling, and 
construction.

W A S T E  P A P E R  F O R  M O R E  M U N IT IO N S
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SOME PRINCIPLES OF MELTING 
MALLEABLE IRON*

This Paper discusses, on a 
semi-popular basis, the 
principles which limit the 
temperature obtainable in 
a furnaceBy DR. H. A. SCHWARTZ

Unlike the  processes o f steel melting, those o f the 
malleable industry are intended generally to produce 
as little chem ical change as possible. An exception 
may exist in the second stage of duplexing. We are 
thus confronted  m ainly w ith problem s of the genera
tion and transfer of heat and only secondarily with the 
Unavoidable chem ical reactions.

Heat Losses in Furnaces
If heat units be liberated inside a closed container, 

the tem perature within rises until the heat is dissipated 
through the enclosing walls as fast as it is furnished to 
the interior. T he ra te  of heat loss (per unit area) 
through a furnace wall is inversely proportional to its 
thickness and directly p roportional to the tem perature 
difference between the inner and ou ter faces. The 
inner face will thus strive to rise in tem perature until 
a given wall dissipates heat as fast as heat is furnished 
per unit area. If, to do so, the inner face gets hotter 
than the refractories can stand, the wall will grow 
thinner until a  balance is obtained. In all these cases, 
exemplified by an electric arc furnace, the lim it of 
tem perature is determ ined by the refractoriness of the 
brick, and the limiting rate of energy input is that 
which walls of given m aterial and thickness can dissi
pate. Any attem pt to raise the tem perature by 
thickening the wall o r raising the ra te  of energy input 
results merely in destruction o f the refractory.

In fuel-fired furnaces, the “ caloric e ffec t” of the 
fuel sets ano ther lim it to m axim um  tem peratures which 
may be lower or higher than that just discussed. W hen 
unit weight of a given fuel is burned w ith sufficient 
oxygen, a definite am ount of heat is liberated. This 
heat is im parted to the products of com bustion and 
raises their tem perature by an am ount calculated by 
dividing the num ber of heat units liberated by the p ro 
duct of the mass and mean specific heat of the p ro 
ducts. The flame tem perature can thus be raised by 
heating the fuel and air in advance and by minimising 
the weight of the  products of com bustion by avoiding 
needless excess of air. Since a ir is abou t four-fifths 
nitrogen, which contributes nothing to com bustion and 
must be heated, obviously, burning fuel in pure oxygen 
produces h igher tem peratures than burning it in air, 
hence, the use o f oxygen in the w elder’s torch.

Combustion Reactions
Since carbon and hydrogen are the source o f heat 

when burning m ost fuels, one is prone to say th a t the 
oxygen supplied should be exactly that to  form  CO,

• A Paper presented to the American Foundrymen '8 Association. 
The author is Manager of Research, National Malleable & Steel 
Casting Co,, and an E. J . Fox medallist.

and H ?0  from  these combustible elements. This is 
not strictly correct, fo r  flame tem peratures have still 
ano ther lim itation which prevents raising them inde
finitely by heating the fuel and air. The reactions 

C  +  0 2 =  C 0 2 
and 2 H 2 +  0 2 =  2 H zO
do n o t proceed completely to the right in the presence 
of sufficient oxygen. W ater dissociates a t high tem 
perature into its elements, and C 0 2 into CO and O z. 
The expression

P  2 
H 2Q

P 2 P
h 2 o 2

where P with a subscript indicates the partial pressure 
of H 20 ,  H 2, or 0 2 in the flame, has a constant value 
for every tem perature which decreases as the tem pera
ture rises. It is n o t of interest here to discuss the 
num erical value of this constant as a function o f tem 
perature which is well known. If then

p2 p2

______H zO __  £  H 2Q _  p  ^  ,j.
P 2 P  P 2 o

H 2 o 2 H 2 2
it is plain that if it is necessary to have a large propor
tion of the hydrogen burned the partial pressure of 
oxygen m ust be increased either by an increase in
pressure or in the oxygen content of the gas. Since
every increm ent of oxygen adds a little to the comple
tion of the reaction and, hence, to  the am ount of heat 
evolved, bu t adds also to the mass of flue gas and, 
hence, to its heat capacity, there is obviously an 
optim um  excess of oxygen fo r m axim um  tem perature.

Similar statem ents can be made for the expression 
P 2

c o 2
P 2 P (2)

c o  o 2
M ost fuels contain both  hydrogen and carbon and 
burn to m ixtures of CO, C 0 2, H 2 and H 20  in which

P P
c o  h 2o

P P (3)
c o 2 h 2

is a know n constan t varying with the tem perature.
The adjustm ent of a furnace gas to this equilibrium  

is quite perfect and this reaction constant, and the 
carbon-hydrogen ratio  of the fuel is a better guide to 
the m oisture and hydrogen content of a flue gas than 
m ost gas analyses.
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M elt ing  M alleab le  Iron

Combustion in Various Types of Furnaces
A  G erm an investigator has said th a t com bustion 

takes place as rapid ly  as fuel and a ir can mix. In  the 
case of oil o r pulverised coal, m ixing takes place only 
as rapidly as the liquid or solid can volatilise from  the 
surface of the particle, or, fo r fixed carbon, gasify 
chem ically to  CO. C om bustion rates then depend 
upon  the fineness of dispersion of the fuel.

In  the old-fashioned hand-fired air furnace, b u rn 
ing lum p coal, the function o f-th e  fire box was only 
to act as a crude gas producer, producing coal gas by 
distillation and  CO by the reaction  of insufficient 
oxygen with fixed carbon. The m ixture o f com bus
tible gases was then burned to equilibrium  by air from  
the top blast.

The cupo la  always contains an excess of coke. Right 
at the tuyeres, before the a ir blast has penetrated far, 
there is tem porarily  so large an excess of oxygen th a t 
the p roduct is nearly  all C 0 2- As the h o t gases move 
fa rth e r in and fa rth e r up, this excess o f 0 2 disappears 
and the equilibrium  constant (2) requires the sim ul
taneous presence o f significant am ounts of all three 
gases in relative am ounts determ ined by tem perature. 
A s the gases m ove on still fu rther, the excess o f  oxy
gen disappears fu rth er and  the reaction 

C  +  C 0 2 =  2CO 
sets in where equilibrium  constant is 

P 2
CO

P co2
As the tem perature falls, the num erical value o f this 

constant shifts tow ard low er CO and higher C 0 2 
values, but the gases are so cold that this reaction does 
n o t take place rapidly. C upola gas, however, will 
burn  w ith additional oxygen and the heat equivalent 
to the oxidation of its CO to C 0 2 can be thus 
recovered and im parted, partially , to the blast.

In  the case of the electric furnace the source of heat 
is m erely the therm al equivalent of the electrical input 
I 2R  when I is the curren t (amperes) and R the resist
ance (ohms) of the electric arc and the m etal a n d /o r  
slag layers through which the cu rren t passes in the 
furnace.

Transfer of Heat to Metal
H aving generated heat, it m ust be im parted  to the 

m etal. The induction furnace w here the heat is 
generated in the m etal is of little practical interest to 
the m alleable founders. T he transfer to and through 
the liquid iron is by radiation , convection o r conduc
tion. R adiation, the transfer of heat w ithout contact 
and w ithout the transfer of any m aterial substance, is 
im portan t in electric and reverberatory  (air) furnaces. 
T he energy leaving a body by rad ia tion  is p roportional 
to the  fo u rth  pow er of its tem perature and to a con
stan t called emissivity w hich is specific to each sub
stance. T he heat transferred  by rad iation  from  the

b o ttom  of an  electrode o r an incandescent furnace 
roof to a layer o f m olten m etal is thus p ro p o rtio n a l to 
the difference between the fo u rth  powers of the two 
tem peratures, corrected for the respective emissivities. 
O bviously the cold body gains h ea t and  the h o t one 
loses. T he emissivity of m ost h o t gases is poor and, 
hence, flames m ust be m ade “ lum inous ” by  carrying 
glowing particles of solid m atter, usually  coke, if they 
are to heat m etal by radia tion . Evidently, if the heat 
generated by burning fuel is to be transferred  to a 
bath, the fuel, a ir and products of com bustion  m ust 
stay in the furnace a t least until the reaction is com 
plete (probably  som ew hat longer) and, hence, there is 
a re la tion  between hearth  volum e and ra te  of com 
bustion of fuel.

The transfer o f heat within a mass of burning gas is 
prim arily by convection, i.e., by the fo rm ation  of cur
rents of ho t and cold gas tending to equalise the tem 
perature. This is also an im p ortan t m ethod  of dis
tributing  heat in a reverberatory  furnace bath  fo r the 
diffusivity of liquid iron, the property  by virtue of 
which the tem perature is raised, due to the transfer of 
energy from  one v ibrating atom  to ano ther, is no t very 
great. This m akes it very desirable to have the flame 
of an a ir furnace “ rub  ” the surface  o f the metal, 
driving it backw ard with an equivalent forw ard flow 
of m etal along the bottom  prom oting  a circulation. 
Those who have had  a bung fall into a ba th  stopping 
this circulation will appreciate the practical aspects of 
this m atter. In the cupola, there is som e heating by 
radiation  in the m elting zone, but, very largely, the 
solid iron is heated by conduction from  contact with 
ho t gas and the liquid iron by this and by contact 
with glowing coke.

A t present, all m alleable iron is believed to be 
melted in acid furnaces. Thus the industry is not 
concerned w ith the desulphurising reactions. Unless 
the CO content of a flue gas be very high (above about 
50 per cent. CO and  50 per cent C 0 2), oxygen or car
bon dioxide will convert m etallic iron to  F e30 ,  up  to a 
tem perature of abou t 700 deg. C. A t h igher tem pera
tures, either FeO  or P e30 4 will be found, depending on 
the CO content. T he equilibria  are well understood.

Slag Effects
While melting down a cold air furnace charge, a 

considerable am ount o f liquid oxides is fo rm ed by this 
m ethod which reacts w ith the silica o f the furnace to 
form  a liquid silicate slag. This slag loses oxygen to 
any liquid w ith which it comes into contact, form ing 
im pure ferrous silicate and oxidising carbon  to CO, 
silicon to S i0 2 and M n to M nO , the two la tte r entering 
the slag. T he slag keeps itself sa tu rated  w ith SiO, 
from  the furnace structure, resulting in a roughly  con
stant concentration of som ething like 50 per cent. In 
this slag, the M nO and FeO  are present in chem ical 
com bination with S i0 2, and the activity of their oxygen 
is negligible. U nder such slags, white cast iron  does 
no t lose much m ore carbon and silicon.

Such loss as there is, is m ainly due to the oxidation 
of som e FeO  to F e20 3 a t  the upper slag surface, its 
diffusion dow nw ard through the slag or its transfer 
by convection and the reduction  of this F e 20 3 to FeO
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at the slag-iron interface or surface of contact by C, 
Si or M n in the slag.

The M n content of the slag is determ ined alm ost 
completely by the M n content o f  the m etal, fo r the 
expression

(M nO)
(FeO) fMn] (5)

in which the quantities in square brackets are m ol frac
tions in the m etal and those in parenthesis m ol fractions 
in the slag, is constant fo r equilibrium  conditions. It 
is, therefore, unavoidable that the m anganese loss when 
making high m anganese alloys is greater than  when 
making low M n alloys.

A t high tem peratures the reaction
2 C +  S i0 2 — 2 CO +  Si

can proceed in either the slag by reaction with coke
particles or in the iron by reaction of refractories or 
minute traces of dissolved SiO, with the dissolved 
carlton of the iron. Since the partial pressure of CO 
bubbles is of necessity nearly  constant a t just over
atmospheric pressure and the S i0 2 is constant by
saturation toward silica, the relation 

[Si]
[C]2 (6)

in the iron should tend to approach a constant value. 
In the au th o r’s experience, however, this equilibrium  
contributes little o r nothing to the m alleable melting 
reactions though it is of im portance in acid electric 
steel practice.

Oxidation
In air furnace duplexing the form ation of iron oxides 

during melting down occurs in the cupola, and the 
accumulation of slag in the reverberatory furnace is 
relatively little. O xidation thereafter, as in batch type 
air furnace m elting, occurs by direct contact of flame 
and m etal on a relatively clean surface. The flame 
will attem pt to adjust itself to a C O z-C O -0 2 equilibrium  
with the carbon content of the liquid metal. If made 
too oxidising for this equilibrium , it will try to seize 
carbon; if too reducing, to deposit carbon. The 
apparent equilibrium  com position fo r ordinary carbon 
contents and melting tem perature represents abou t 1.1 
per cent. 0 2, 12.7 per cent. C O z and 3.6 per cent. CO, 
the rem ainder H zO and N ,. The presence of CO is an 
expression of the dissociation of C 0 2 at high tem pera
ture, plus the equilibrium  with the carbon of the iron.

It is quite possible that the oxidation of C in the 
metal involves first the form ation of FeO in the bath 
and then its reduction by C. A t room  tem perature 
oxygen is diatomic, bu t it dissociates a t high tem pera
tures partially  into m olecules of one atom . To dis
solve in iron and form  FeO or SO, only atom ic oxygen 
is to be considered so that the FeO content should and 
does rise as the tem perature goes up, except to the ex
tent that the increased reaction rate with carbon brings 
it down again. Reaction rates in solution are gener
ally related to tem perature by the expression of the 
form  .

A H
RT

k  =  e

where k is a num erical constant m easuring the rate, e 
is the base of the natural logarithm  table, A H  is the 
heat evolved by the reaction, R the gas constant, and 
T  the absolute tem perature.

In the final analysis, a reaction between gas and 
ba th  involves som ething occurring a t their surface of 
contact. The quantitative result is therefore dependent 
on the area and tim e of contact per am ount of react
ing substances. D écarburisation and sim ilar reactions 
are thus largely dependent on the bath depth and the 
time the m etal is in the furnace after melting and 
skimming.

There is also to consider that m ost charges are rusty, 
m ost fuels contain hydrogen and m ost b last a ir is 
moist. A ll this introduces hydrogen or w ater into the 
furnace. Hydrogen dissolves in iron as single atoms 
so that the equilibrium  concentration depends on the 
total hydrogen in the flame, the degree of its dissocia
tion into w ater and its com ponents and the degree of 
dissociation of the orthodox diatom ic hydrogen into 
atom ic hydrogen, the two latter being determ ined by 
tem perature. In steel m aking hydrogen can be re
m oved by oxidation. In m alleable melting, no t so, for 
the equilibrium  (3) is such that in the presence of white 
cast iron carbons, n o t enough oxygen can exist in the 
m etal to remove the small am ounts of hydrogen 
present.

T he reaction of H 20  vapour with carbon can result 
in the rem oval o.f considerable am ounts of the latter 
elem ent as observed by Bean. The writer once 
thought that the reaction m ight be

2 H 20  +  3 C =  C H , +  2 CO 
both com ponents of water removing carbon. The dis
sociation constant of C H , a t melting tem peratures is, 
however, such that only traces of that com pound should 
be present in contact with the elements. The removal 
o f carbon, however, is a dem onstrated fact.

It has been suggested by Vacher, D arken and others 
that, in m olten iron, carbon m ay exist partly  as the 
element and partly as the carbide. Presum ably some 
reaction such as

F e2C =  3 Fe +  C 
tends to approach an equilibrium . This equilibrium  is 
probably too fa r to the left fo r best annealing and a 
shift tow ard the right from  completeness m ay be 
brought about by the introduction of graphite m aterial, 
perhaps late in the m elting process.

The equilibrium  conditions for m any reactions have 
been briefly touched upon and others could have been 
included. I t  would no t be difficult fo r the physical 
chemist to prove th a t the system is “ over determ ined,” 
that is, that there is no com bination of compositions 
which would fulfill all the conditions. This is no t 
unusual in practical problem s. Actually there is not 
time to  attain  equilibrium  for all reactions and only 
the conditions for the faster reactions are approached. 
The flame com position is the result o f exceedingly 
rapid reactions, and will usually approach equilibrium. 
The reactions between two layers (or phases) of gas, 
slag, m etal, are usually  the slowest and the reactions 
within a single liquid som ewhat faster. It is quite 
impossible to generalise, and this is the reason why the 
chem istry of m elting can not be told in a short and 
simple statem ent.
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EDUCATION OF THE FOUNDRY 
APPRENTICE*

By A. J. DAVIDSON (Assoc. Member)
T he au thor, having carefully  read  the Institu te’s 

rep o rt on “ T he Education  and  the W orkshop T rain 
ing of Y oung Foundrym en,” considers th a t it falls fa r 
short of expectation. It is based on the fact th a t 
facilities are available in som e large cities and towns, 
a t local technical schools in co-operation  w ith large 
foundries, w ho can, betw een them , be a successful 
partnership  in  fostering and  training boys as foundry 
men. But w hat of the apprentices in places where 
there a re  no  facilities? L arge towns do no t always 
help by classes fo r a special industry and, therefore, the 
recom m endations pu t fo rw ard  in the Institu te’s report 
m ean only a  partia l solution o f the problem . Roughly, 
only 10 per cent, o f the boys who enter a  foundry  
stay. T his is due to  lack  o f direction and  finding no 
response from  older craftsm en, who con tinually  advise 
the boys that the industry is a snare and a  delusion. 
T hus, early  unsettled, they are able to see only the 
grim e and the d irt o f the foundry , w hich cannot offer 
the rom anticism  of the m achine and engineering shops. 
T o o  often  they are  treated  as youthfu l labourers, as 
helpers round  the fires, can-lads, etc. T his is wrong. 
As fu tu re  craftsm en they should  be given, by easy 
stages, definite responsibilities under the guidance of 
skilled tradesm en. H aving learned the rudim ents of 
the c raft instruction  in technical details should  follow , 
and this should  be the responsibility o f the em ployers 
and the trade unions. The suggestion of trade unions 
is m ade because the  Institu te has b ranches in only a 
few towns, and therefore its sphere of influence in 
apprentice education is lim ited. F o r this reason it  is 
only by co-operation  betw een the Institute, em ployers’ 
federations and  trade unions that a  scheme can be 
successful nationally .

I f  lists of technical awards to  foundry  trained youths 
in recent years are exam ined, the local influence o f 
M anchester, Sheffield, etc., will be found to  be p re
dom inant. T hus apprentices in other towns are h an 
d icapped w ithout this guidance and kindly in terest of 
m en who can give advice, tuition , and, above all, con
fidence to these craftsm en o f the fu ture. T he au tho r 
lives in a city where foundries are sm all and  num erous, 
and  apprentices are w ithou t any technical advice. Yet 
despite this, a num ber o f them  becom e excellent 
tradesm en, but totally  unfitted to contro l m odern 
foundries. H ad  they been given the chance of educa
tion in their apprenticeship days they would certainly 
have m ade their presence felt.

Propaganda and Progressive Education
U ntil foundrym en give to their own industry  and 

to  them selves the dignity which less im portan t sections 
of the engineering trades take unto  themselves they 
cannot hope fo r success in attracting the type of boy 
required. It is only by propaganda and a wide policy 
of progressive education, w ith a definite prom ise that

• A prize-winning entry  for a Short Paper Competition organised 
by the Lancashire .Branch of the In s titu te  of B ritish Foundrym en.

a good foundiryman will be a key m an  and  ran k  for 
recom pense w ith the best in  the heavy industries that 
boys will wish to  m ake founding their career. 
Know ing, too, th a t research and  experim ent have been 
speeded up by the w ar it is all the m ore necessary 
that the m odern  foundrym an should  be equipped to 
m eet the challenge which is expected fro m  the m anu
facturers of plastics, etc. T he very backbone o f the 
founding industry is the practical h an d icraft m oulder, 
the m an who alone can do those jobs on  w hich the 
m achine or repetition  shops cannot m ake a profit. Yet 
this type of w orkm an, who, all experts agree, m ust be 
an essential feature  of the foundry  o f the fu ture, re 
ceives scant consideration  in the report. H e is to
receive proper training fo r this position , but yet finds
little place as regards advancem ent in status, the higher 
places being set aside fo r efficiency experts. ' ‘Bedaux ” 
enthusiasts and w hite-coated pseudo-m etallurgists, who 
w ant to fill a place in an  odd side w hich the practical 
m oulder reserves fo r his “ gate.”

T he au thor, being a w orking forem an in  a ship
repair shop, know s the necessity fo r  first-class
m oulders, and regrets the fact th a t those young crafts
m en who are products of repetition  shops have to start 
all over again when faced w ith average jobbing work.

Apprenticeship System
In  conclusion, the follow ing observations and  sug

gestions are m ad e : —
The Institu te’s Education  R eport is based upon  the 

continuance of the apprenticeship system. This, it is 
suggested, is fallacious, fo r it m ay be assum ed that by 
the raising of the school-leaving age and the in troduc
tion o f vocational training, youths a t eighteen years of 
age will be enabled  quickly to  learn  the trade which 
h itherto  has taken five to  seven years to  m aster. This 
type of youth  expects and  will dem and a high standard 
of rew ard, which will call fo r an all ro u n d  stepping 
up of the dignity of the c raft o f m oulding.

The Institute should  leave the technical education  of 
boys to the local educational au tho rity  until sixteen 
years of age, m aking its presence fe lt by intelligent in
terest in  m unicipal affairs. It cou ld  give aid by scholar
ships to the British F ou n d ry  School and  by setting out 
a uniform  system of indenture o f apprenticeship with 
a list of approved firms which will accept apprentices. 
M em bers should  pledge them selves to  carry  o u t this 
recom m ended system  of education  in the foundry .

T he question  o f p laces w ith only a few  foundries, 
rem ote from  the influence of the Institu te  is difficult, 
bu t it is suggested th a t its solution is the job  o f p ro 
paganda by the spoken w ord. C ould  there be a better 
one than  the m em bers of the Institute, w ho travel from  
town to town regularly  on business? They are  usually 
gifted in m aking contacts and  m aking the m ost of 
them . H ow  easy fo r them  to p ropagate  the Institu te ’s 
cultural aim s and ideas fo r the fu tu re  general ed u ca
tion  o f these a lm ost fo rgo tten  boys.

Pig-iron has been decontrolled in C anada, and  the 
foundries can now place orders w ith p roducers of 
their own choice.
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A COMPARISON OF ACID AND 
BASIC ELECTRIC PRACTICE*

By FLOYD F. DORE
A t V erona only electric melting furnaces are

operated. A bout a year ago the second electric 
furnace was started, and the last rem aining open-
hearth furnace was dism antled. U ntil starting the 
second electric furnace, the acid practice had been 
used in both the electric and open-hearth furnaces,
but about this time satisfactory grades of scrap for 
acid m elting were difficult to obtain, and conditions 
indicated that it would become m ore difficult to obtain; 
therefore, it was decided that the new electric furnace 
would be lined so that basic practice could be
followed.

A ram m ed bottom  and a full 13i-in. magnesite brick 
lining were put in, which were later changed to a 9-in. 
lining, which has since been continued. The roof is 
of 9-in. silica brick. The ram m ed bottom  has been
perfectly satisfactory, and there have been about 3,000
heats from  it with no trouble. W hile its cost is higher 
than that of a sand bottom , its longer life will make 
the cost com parable. The sand bottom  is taken out
after 1,000 to 1,200 heats. It is believed that this
basic bottom  will last fo r 5,000 heats. The magnesite 
brick lining, while considerably more expensive than a 
silica brick lining, lasts for a period of eight weeks, 
thus giving a cost quite com parable to that of the 
acid furnace when figured on a basis of tons produced 
per dollar of cost.

The tapping holes of both furnaces are rammed 
and are closed after each heat, just as with an open- 
hearth furnace. This m ethod of handling the tapping 
hole permits tilting the furnace back after the heat is 
melted, if for any reason it is necessary to do so, and 
it frequently is necessary when the carbon boil starts.

In both practices the furnaces are charged with a 
chute so that it is necessary to buy scrap in such 
shapes and sizes as will slide out of a chute. The 
maximum size used in this foundry  in most grades is 
12 in. in length or width; but in the case of rail scrap, 
18-in. lengths can be handled.

The charges are so arranged that the acid furnace 
gets the choice of own scrap, its charges consisting 
of about 70 per cent, of this scrap, the largest portion 
of which comes from  the basic furnace, thus providing 
the acid furnace with low phosphorus, low sulphur 
scrap at a low price.

A Rapid Schedule
The acid furnace has a rated capacity of 3-ton 

charges, but 4 tons are regularly charged which melt 
in one hour or less. The basic furnace has a rated 
capacity of 10 tons; 9 tons are regularly charged, 
which this furnace will melt in 50 m inutes to an hour. 
These two furnaces are usually scheduled so that 
they will each make heats on a 2-hr. 40-min. cycle, 
thus m aking nine heats during each 24-hr. period.

* From Steel “ Foundry F ac ts” ; the author is on the staff 
of American Steel Foundries, Verona, Penna.

Running either furnace alone,, 10 and 11 heats per 
24-hr. period have been made. The acid furnace 
operating alone has produced 572 tons of good cast
ings in a m onth when the yield was 50 per cent.
Tonnages varying from  250 to 1,500 or m ore per
month can be produced econom ically, thus providing 
m arked flexibility.

Charges in both furnaces are m elted down rapidly, 
using full power; when the charges are about all
melted, iron ore is added and the bath is kept boiling
through to the block, and the carbon is oxidised to 0.15 
to 0.17 per cent.

As m ost of the acid heats are tapped very ho t for 
shank pouring, it is necessary to carry a ra ther 
oxidising slag well up to the poin t of blocking; other
wise, the reduction of silicon from  the slag becomes 
excessive. A ll of the 50 per cent, ferro-silicon and 
half of the ferro-m anganese are added to the furnace, 
the ferro-m anganese first and the other 5 min., later. 
The balance of the ferro-m anganese is added in the 
ladle alone with 2 lbs. per ton of alum inium . These 
heats are tapped at 1,740 to 1,750 deg. C. A norm al 
slag analysis: FeO 15 to 17 per cent., SiO, 60 per 
cent., M nO 15 per cent.

Single Slag Process Used
The basic practice is a single-slag one, which 

prom otes such good time with these heats. If it were 
necessary to use a two-slag practice, the time of 
heats would be extended from  30 to 60 min. over that 
of the present m ethod. However, under present con
ditions there are no requirem ents for steel with 
phosphorus and sulphur under 0.03 per cent., and this 
is being met satisfactorily with the single slag. If it 
is necessary to m eet specific low phosphorus and 
sulphur analysis, the foundry is able to do it.

W ith the basic practice the heats are m elted down 
rapidly under full power, and iron ore is added just 
before they are completely melted. D uring the 
oxidising period, mill scale is added to the slag, to 
keep its iron oxide content up to about 10 per cent.; 
otherwise, the reversion of m anganese from  the slag 
to m etal becomes excessive when it is blocked with 
15 per cent, ferro-silicon.

This block is added after the final prelim inary steel 
test is taken, and will hold the bath blocked long 
enough to obtain the carbon-m anganese analysis. All 
of the ferro-m anganese is added in the furnace; the 
50 per cent, ferro-silicon and 2 lbs. per ton of 
alum inium , to the ladle. An analysis of final slag is 
about as follows: CaO 48.6 per cent., FeO 9 per cent., 
M nO 9 per cent., S i0 2 20.0 per cent.

Costs Favour Basic Practice
It was not necessary to m ake any changes in the 

ladle practice to handle the basic heats other than to 
use certain specific ladles; nor was it necessary to 
m ake changes in the m oulding practice as to heading 
or gating, etc. In  fact, those handling the heats pay 
no attention as to whether it is acid or basic steel. 
One can be hand-shanked as satisfactorily as the other, 
so that there is little or no difference in fluidity 

(iC ontinued overleaf, col. 2.)
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AUSTRALIAN BLOOMING MILL 
HOUSINGS

M A D E A T  N E W C A S T L E  A N D  PO R T  K EM BLA
A ustralian  rolling  m ill housings are the jo in t p ro 

duct of the Broken H ill Pty. C om pany’s Newcastle 
steelworks and the A .I. & S., L im ited, K em bla 
works, recently illustrated  in the “ B.H.P. Review.”

A bloom ing m ill assem bly com prised two cast-steel 
housings, each weighing 45 tons, com plete w ith cast- 
steel spreaders, seated on a cast-iron bedplate which 
weighs 30 tons. T he housing patterns and castings 
were m ade a t the N ew castle steelworks, and in view 
o f the large am ount o f m etal required , the follow ing 
details of the m oulding and casting of these units 
should be of interest.

T h e  jobs were cast in a horizon tal position, as the 
lim ited size of the steelfoundry’s pits did n o t perm it 
of the custom ary on-end casting. This occasioned 
careful consideration being given to the m oulding 
practice em ployed and  to the positioning of heads 
and risers.

T he pa tte rn  was bedded in the foundry floor, the 
sides of the m ould being reinforced with pig-iron and 
steel plates to ensure that the finished m ould would 
w ithstand the ferro-static  pressure when being cast. 
As a single cope would have been too cum bersom e to 
handle, it was m ade up in fou r sections. New local 
rock sand was used th roughout for the facing sand, 
and reconditioned re tu rn  sand fo r the backing. The 
m ould was dressed with silica paint, a fter which the 
drag was dried with gas jets and the cope by stoving. 
A ll cores were m ade up w ith  rock sand, and after a 
surface washing w ith silica pa in t were stove dried. 
On closing the m ould, 90 tons of weights were placed 
on the cope to prevent lifting whilst casting.

To facilitate filling the m ould  two 6-in. down-gatcs 
fitted with spray-runners were used, these being p ro 
vided because two ladles were used sim ultaneously for 
teeming.

T he steelfoundry’s furnaces are each of 40 tons 
capacity, and it was necessary to use bo th  furnaces to 
obtain  sufficient m etal fo r the cast, i.e., approxim ately 
80 tons of 0.35/0.40 per cent, carbon quality  finished 
steel. T he furnaces w ere tapped into two 40-ton 
capacity bo ttom -pour ladles fitted w ith 3 |  in. nozzles, 
and the casting of a housing took 3-) min., the m ould 
being filled to the bo ttom  o f the feeding heads. U pon  
the ho t m etal reaching this position, the heads were 
im m ediately filled by pouring m etal direct into the 
largest heads, thus ensuring th a t there was plenty of 
hot m etal to  give correc t feeding. A fter filling, the 
heads were insulated w ith  anti-piping com pound and 
were left in this condition w ithout fu rther a ttention 
until solidification h ad  taken place.

T he cast weight of each housing was 73 tons, the 
finished casting weighing 45.6 tons. E ach housing was 
left in the sand fo r ten  days, then stripped, heads 
and  runners being rem oved whilst the job  was still hot. 
T he castings were then placed into the 90-ton capacity 
side-fired annealing furnace, where they were raised 

(Continued at fo o t o f next colum n.)

PERSONAL
M r . A n d r e w  W. C r o w e  has been appointed  m anag

ing d irector o f the Coltness Iron  C om pany, Lim ited.
D r . A n d r e w  M c C a n c e , F.R .S., has been appointed 

deputy chairm an and joint m anaging d irec to r of 
Colvilles, L im ited. He has been a m em ber of the 
board  since 1930.

M r . W. L . G o v ie r  has been elected president and 
M r. L . C . Batchelor, M r. N . F . F letcher, Dr. T. 
W right, and Dr. J. W. Jenkin vice-presidents of the 
Birm ingham  M etallurg ical Society.

M r. M. B u r n in g h a m  has been elected deputy chair
m an of K eith  B lackm an, Lim ited, engineers. Mr. 
B urningham  joined the firm in 1896, becam e secretary 
in 1925, and was elected to the b o ard  in  1929.

S ir  W a l t e r  J e n k in s , on m edical advice, is relin
quishing a t the end of June the Independent C hairm an
ship of the N a tio n a l F ederation  of Iro n  and  Steel M er
chants, which he has held since the fo rm ation  of the 
Federation  in 1938.

Will
W a l t o n , T„ o f  B urnley, form erly d irecto r of the  

U niversal B oilers & E ng inee ring  Com pany,
L im ited  .................................................................................. £33,875

A C O M PA R ISO N  OF AC ID  A N D  BASIC  
ELECTRIC  PRACTICE

(C ontinued fro m  previous page.) 
in the two steels a t the sam e tem perature. F rom  a 
quality  standpoint, they are the sam e when the tensile, 
bend or im pact test is used as a m easuring stick.

Averaging the physical properties o f heats o f a given 
com position, little differefice has been found  between 
acid and basic steel. T he pow er figures show that 
abou t 525 kw.-hr. per ton is used fo r acid steel and 
475 kw.-hr. for the basic steel. E lectrode consum p
tion runs abou t 9 lbs. for the  acid and 8 lbs. for 
the basic. T he to ta l costs show that the basic steel 
will run  less per ton th an  will the acid steel.

(C ontinued fro m  previous colum n.)
to a tem perature  of 900 deg. C. in 24 hrs., held for 
a sim ilar period, and then  allow ed to cool slowly in 
the furnace. T he m achining and assem bly o f the 
housings were done a t the K em bla W orks, the bed
plate being cast in the K em bla W orks foundry.

Owing to the great weight o f the b loom ing m ill com 
ponents, the m achining operations were p lanned  to 
involve a m inim um  num ber of crane lifts. T he m erit 
o f this planning will be recognised when it is ex
plained that fo r the m ovem ent of each housing to the 
various m achines, it was necessary to use bo th  the 
m achine shop crane (20 tons capacity) and  the 
foundry’s 40-ton overhead crane.

Further, to sim plify the lifting problem , three 
m achines were so set up  in the m achine shop  as to do 
the necessary m achining operations a t the one time.
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NEWS IN BRIEF
L u t o n  a n d  B e d f o r d  business executives recently 

attended a private showing o f a film, “ The Old Iron 
W ay,” a t Luton, sponsored by the Bedford branch of 
Cox & D anks, Lim ited. The firm  has possession of a 
copy o f this film , and  will be pleased to have news as 
to how it m ight be shown to o ther business executives.

A  n e w '  c o m p a n y  has been form ed by H igh D uty 
Alloys, Lim ited, Reynolds T ube Com pany. Limited, 
and Reynolds Rolling M ills, L im ited, to collaborate 
with designers and constructors in  any industry' to se
cure the best use of H idum inium  alloys. Inform ation 
will be sent on  request to H idum inium  Applications, 
Limited, F am h am  R oad. Slough, Bucks.

R e p l y in g  t o  a  question in the H ouse o f Commons. 
Mr. F oo t (Parliam entary Secretary, M inistry of 
Economic W arfare) to ld  M r. A. Edw’ards that G erm an 
stocks o f w olfram  and  chrom e ore were believed to 
be sm all. T here was evidence that the shortage of 
wolfram  was particularly  acute. Stocks o f tin  were 
thought to  be relatively ra ther larger. T he G erm ans 
had. of course, supplies o f these m etals in the form 
of scrap.

T h e  s a v in g s  g r o u p  associated with the  works of 
Hunt Bros. (O ldbury), L im ited, Griffin Foundry , Old
bury. near -Birmingham, has a fine record. Even in 
the earliest days of the savings cam paign the Griffin 
group could be relied upon to raise its m inim um  of 
£20 per m em ber during the special savings w'eeks; in 
fa c t during W arships W eek the group raised £30 per 
head, and the Borough of O ldbury adopted a nam e
sake in H .M . D estroyer “ Griffin.” In the recent 
“  Salute the Soldier ” week the Griffin group again 
realised their m inim um  of £20.

T h e  N a t io n a l  A r b it r a t io n  T r ib u n a l , which heard 
the application of the unions in the engineering indus
try fo r an increase o f 10s. a week on the base rates for 
both time and piece workers, has aw arded an increase 
in the national bonus o f 4s. a week to adu lt male 
workers and proportionate  increases to  non-adult 
males. Since June, 1939, the to tal advances to engi
neering tim e-workers are by this aw ard brought up 
to 25s. 6d. a  week and those to paym ent-by-result 
workers to 19s. 6d. a week. In addition, the m inim um  
piece-work balance has been increased from  25 per 
cent, over the pre-w ar basic tim e-rate to  274 per cent, 
over the new basic tim e-rate, which is 20s. higher.

F o r  s o m e  t im e  High D uty  Alloys, Lim ited, have 
felt that the public would be interested in seeing some 
of the light alloy castings which play such a large part 
in m odem  operational aircraft. T o  this end a display 
has been arranged by the show room s of the Bristol 
Aeroplane C om pany, Lim ited, 69, Piccadilly, W .l. 
Among the exhibits are the Bristol H ercules cylinder 
barrel and  centre crankcase. Lancaster tail wheel 
fork  and  the H alifax  undercarriage leg, which, incident
ally, is the  largest m agnesium  casting m ade in the 
world— its weight being 265 lb. This las t casting has 
been the  subject o f a Paper by  M r. Ian  Ross, which 
was reproduced in o u r columns.

IRONFOUNDRY FUEL NEWS—V
T he last article in  this series dealt w ith the a ir com 

pressor, as a large consum er of electricity in  the foun
dry. The follow ing notes indicate o ther directions in 
which electricity m ay be saved.

C lean electric lam ps and reflectors regularly. D irty 
reflectors can absorb 50 per c e n t of the light from  the 
lam ps. F oundry  walls should be light in colour and 
kept clean. (A foundry  in  the East M idlands found 
that m uch less electric light was needed when the 
foundry walls were whitewashed.) Keep idle running 
o f m otors down to a minimum. The fitting of spring 
return foot switches can save a lot of electricity in 
som e applications.

Replace lightly loaded m otors by ones o f lower 
pow er (a general “  prom otion ” o f  a series o f m otors 
o f the same speed can sometimes be carried out), or, 
alternatively, lightly loaded A.C. m otors can be run  on 
“  star ” (the norm al starting connection) instead of 
“  delta.” One ironfoundry in  Y orkshire has replaced 
its cupola fan  w ith a sm aller one, w ith a saving of 
16 h.p. A nother, in  E ast Anglia, has c u t ou t a 14 h.p. 
m otor altogether by combining the exhaust from  the 
sand-blasting p lan t w ith that from  the grinding wheels. 
The easiest and m ost im portan t step is, however, to 
read your m eters a t least every week.

F u rth e r inform ation on saving electricity is given in 
Fuel Efficiency Bulletin N o. 13, obtainable from  the 
Regional Offices o f the M inistry of Fuel and Power, 
o r  from  the Fuel Officer, Ironfounding Industry Fuel 
Committee. Alvechurch, Birmingham.

PIG-IRON MERCHANTS’ 
ASSOCIATION

T he annual meeting of m em bers o f the Pig-iron 
M erchants’ Association has been held in Birmingham, 
and the following officers were elected:— Chairm an, 
M r. A rnold C arr (Thos. W. W ard, Limited); vice- 
chairm an, M r. H. Basil D arby (D arby & Com pany); 
treasurer, M r. C laude A. Parson (Parson, Limited); 
secretary, M r. A. Dudley Evans. Com m ittee:—  
Messrs. A. E. Bond (J. C. A bbott & Com pany, 
Limited); C. Fanshaw e (Dudley Coal, Coke & Iron 
C om pany, Lim ited); V. F arrow  (Chas. B. Pugh, 
W alsall, Lim ited); C. V. F itton (Parson & Crosland, 
Limited); F. N apier James (W illiam James); S. G. 
Jam es (H ubert Whitfield & Com pany); A. P. C. 
Pennington (G. Pennington & Sons, Limited); J. 
Sillavan (Leigh & Sillavan, Limited), and E. M artin 
Smeeth.

T he chairm an and treasurer reported on the year’s 
w’ork, which h ad  been satisfactory.

C u tt in g  M etals.—According to  “  Steel,” a new 
m ethod o f cutting m etal has been em ployed in 
Am erica. Use is made of slightly w orn band-saw 
blades ru n  a t a speed o f approxim ately 10.000 ft. per 
min. TTie high speed of the saw', it is claimed, actually 
m elts the m etal in  its path.
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COMPANY RESULTS
(Figures  lor previous year in brackets)

Derbyshire Stone— Dividend of 10% (same).
Marshall Sons & Company— Interim  dividend of 

3 .a (s&mc)
Enfield Rolling M ills— N et profit, £25,174; dividend 

of 5% (2 i% ); forw ard, £123,058 (£111,884).
G . W. K ing—-Net profit, a fte r tax, £18,341 (£18,136); 

dividend on  the ordinary  shares o f 12i%  (same).
Bede M etal & Chemical—N e t profit, a fte r tax, for 

1943, £3,257 (£9,403); dividend of 9d. (Is.) per 8s. 
share, £3,271 net (£8,723 gross); forw ard, £8,919 
(£8,932).

Scottish Stamping & Engineering— N et profit, after 
deprecia tion  and taxa tion , fo r 1943, £16,554 (£15,742); 
to  general reserve, £5,000; dividend on  the ordinary  
shares o f 10% (same); forw ard, £5,641 (£4,120).

Alexander, Fergusson & Company— Profit fo r 1943, 
a fte r taxation , £12,648 (£11,868); depreciation, £4,500; 
dividend on the  “ A  ” and  “ B ” ord inary  shares of 
9% , free otf tax  (8% , tax  free); forw ard , £15,626 
(£15,528).

Babcock & W ilcox— Profit fo r 1943, a fte r providing 
£29,000 for N .D .C ., £638,583 (£594,943); incom e-tax, 
£362,333; dividend o f 10% (same) on  the ord inary  
stock and  a bonus of 1% (same); forw ard, £131,224 
(£107,063).

B. Finch & Company— N et profit fo r 1943, £7,575 
r£7,893); w ritten off prelim inary expenses, £2,000 
(same); preference dividend, £3,000 (same); ordinary 
dividend of 6% , less tax, £2,100 (same); forw ard, 
£4,499 (£4,025).

Yorkshire Engine Company— T rading profit for 
1943, £7,328; brought in, £14,570; reserved fo r E .P.T. 
and incom e-tax, £2,500; three years’ dividend on the 
preference shares, £2,250; forw ard , subject to any 
adjustm ent o f taxation  liability and depreciation, 
£9,820.

Harrison (Birmingham)— N et profit fo r 1943, £54,919 
(£53,307); adjustm ents relating  to previous years, £210; 
to building reserve account, £15,000; dividend on the 
preference shares of 7% , less tax, £5,250; dividend on 
the  ordinary  shares of 4s. per share, free o f  tax, 
£33,000; forw ard , £106,914 (£105,035).

Union Steel Corporation (of South Africa)— Net 
profit, £122,795 (£147,015); dividend of 8%  on the 
“ A ” and “ B ” preference shares, plus 2% bonus; 
dividend of 8%* on the ordinary  shares (same), plus 
bonus of 2%  (nil); to general reserve, £25,000; p ro 
vision for depreciation o f investm ents, £10,000; 
forw ard, £26,522 (£23,726).

Ransomes, Sims & Jefferies— Profit for 1943, after 
charging depreciation, expenditure on A .R.P., E .P.T ., 
and  deferred repairs, £115,064 (£107,735); fees, interest 
on  debenture stock, and reserve fo r incom e-tax, 
£67,750; balance, £47,314 (£44,985); profits on sales of 
investm ents, £32,675; to staff pension reserve, £25,000: 
dividend on preference shares, less tax, £5,500; divi
dend of 7 i% , less tax, on the  ord inary  stock, £18,750 
(same); to reserve for post-w ar reconstruction  and  con
tingencies, £27,240; forw ard , £58,858 (£55,359).

WAR MATERIALS SUPPLIES
T he C om bined R aw  M aterials Board, in  its second 

annual report, rem arks th a t the overall position  did 
not change radically  in 1943. A lthough supplies of 
certain  vital m aterials are still insufficient, there are 
some surpluses which m ay enable supplies o f articles 
fo r civilian use to  be increased.

Tow ards the end of the year a num ber o f m aterials 
had com e into surplus supply. In m etals, fo r exam ple, 
the overall position was generally  easier than at any 
time since January , 1942. But there were other lim it
ing factors— m an-pow er, transport, p lan t capacity, and 
shipping. In  general, m ost com m odities under alloca
tion by the board m ust rem ain  under som e m easure 
of contro l a t least until the end o f the war. N ever
theless, fo r some m aterials a m ore lenient consum p
tion policy could be justified fo r the tim e being if no 
o ther lim iting facto r arose. W ithin the lim its o f m ore 
generous allocations o f som e com m odities, it would be 
fo r each country  to  decide fo r itself w hich  pressing 
civilian needs should be met.

INDUSTRY AND EDUCATION
T he E ducation  C om m ittee of the Federation  of 

British Industries, which has been considering the 
educational system  in re la tion  to the needs of industry, 
has subm itted a m em orandum  em bodying its conclu
sions to the F ederation 's grand council, which has 
given approval to  them .

T he m em orandum  points out th a t while m echanisa
tion m ay  reduce the need for skilled craftsm en, the 
new educational policy will m ean a sm aller in take of 
those from  15 to 18 years o f age th an  industry has 
been accustom ed to. Q uality  becom es increasingly 
im portant. In the com m ittee’s view the education of 
those entering industry at, 14 to 15 is often  inadequate. 
T oo  m uch a tten tion  is given to  the m em orising of 
facts at the expense of instruction  in principles. 
Evidence shows th a t children  from  secondary schools 
have been unduly  cram m ed to m eet the needs of 
stereotyped exam inations.

OBITUARY
M r . J a m e s  F r e d e r ic k  W il d y , of R onald  T rist & 

Com pany, Lim ited, Slough, died suddenly on M ay 17.
M r . H. H. F i e l d , d i r e c to r  o f  B u rn e l l  &  C o m p a n y ,  

L im ite d , s te e l s h e e t ro l l e r s  a n d  g a lv a n is e rs ,  d ie d  
re c e n t ly .

M r . P e r c y  S. W a r d , m anaging d irector of Cording- 
ley, A rm strong & C om pany, Lim ited, iron  and steel 
m erchants, Bradford, has died a t T hackley, a t the age 
of 62.

M r . C h a r l e s  W a r n e r , who was a pa rtn e r in French 
& Sm ith, m etal agents and brokers, of L iverpool, and 
L iverpool agent of the C ornish T in  Sm elting C om pany, 
Lim ited, died recently, a t the age of 77.

L i e u t . E d w in  C o t t a m , a d irector of Edw in C ottam  
& C om pany, Lim ited, steel rollers and  spring m anufac
turers, of Cardiff and R otherham , died o f w ounds in 
Burm a on M ay 7. He was 27 years o f age.
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THE MODERN
P I G

I F  Y OU W A N T . . .  
clean iron* free from  
sand* free from  sours 
•.. uniform  an alysis •.. 
convenient size ... easy  
hau udliny . . .  s p e c ify  
STA N TO N  

M A C H IN E  CAST
P IG  IR O N

S PEC IF IC A T IO N  
W E IG H T  . . . .  80-90 lbs.
Length . . . .  22 inches
W id th  . . . .  8^ inches
Thickness . . . 3 | inches

(a t notch 2£ inches).

M ade in our well-known 

STANTON, H O L W EL L  & RIXONS BRANDS

THE STANTON IRONWORKS COMPANY LIM ITED NEAR NOTTINGHAM
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Raw Material Markets

IRON AND STEEL
Pig-iron production is m aintained on a fairly  even 

keel and  closely approxim ates to curren t consum p
tion. Specifications fo r N o. 3 iron reflect the reduced 
activity in the light-castings trade, but the ou tpu t has 
been adjusted accordingly. Very heavy tonnages of 
basic iron are still required for the steel furnaces, 
since scrap supplies a re  by no m eans abundant, and 
the dem and for low -phosphorus and refined irons is 
still fairly  brisk. T he use of hem atite iron has been 
very drastically curtailed, but the lim ited .make suffices 
to provide indispensable tonnages for authorised 
purposes.

Shipbuilders continue to provide strong support for 
the finished iron trade, but o ther industrialists seem to 
display an inadequate appreciation  o f the advantages 
both in price and speedier delivery to be gained by 
the use of iron in place of steel bars.

A slightly easier tendency in the steel trade has 
m ade possible an increase in th e  supplies of semis 
to the re-rolling plants, a m ost welcom e developm ent. 
D uring  the recent period when supplies were tight the 
m ills were able to draw  upon im ported supplies, but 
as far as possible these are retained for emergency use, 
and a better balance betw een production  and consum p
tion of hom e-produced billets, bloom s, etc., has now 
been established.

T he p late mills are still running a t fu ll stretch, and 
orders in hand assure m axim um  outputs for m onths 
to come. L ight plates are com ing m ore prom inently  
into the picture, an d  som e of the sheet mills a re  now 
em ployed on this class of work. A sim ilar tendency 
is noticeable in the concentration  o f interest upon 
light sections, which contrasts with a sluggish dem and 
fo r heavy sizes. Sheet-m akers are working to 
capacity, and are well provided with slabs and sheet 
bars, tube m akers and wire drawers are very busy, and 
collieries are p repared to accept deliveries of props, 
arches, and roofing bars to the lim it of their allocations.

T he M inister o f Supply has m ade the C ontro l of 
Iron and Steel (No. 34) O rder, 1944, which am ends the 
N o. 33 O rder, 1943, by the revision of the F ifth  
Schedule (containing basic m axim um  prices) and of 
certain  of the Related Price Schedules. In  addition, 
prices are instituted fo r the first time fo r tube steel

billets and pipe and tube joints. T here a re  only slight 
a lterations affecting pig-iron, chiefly concerned with 
extras fo r  hem atite  iron.

NON-FERROUS METALS
T he dem and fo r  copper in the U nited  States is in

creasing with the expanded ou tpu t o f large brass shell 
cases. D uring  1944, the U.S. W ar P roduction  Board 
estim ates the co u n try ’s to ta l copper needs a t 3,600,000 
tons and th e  supply a t 3,300,000 tons. T o  ease the 
position it has been decided that C anada should  supply 
the U nited  States w ith up  to 30,000 tons this year. 
T he A m erican com m itm ents in supplying copper to 
Russia are to be taken  over by the m ines in th e  British 
Em pire. C onsum ption  in this country  is well below 
the form er levels, and w ith the m odification of the 
R hodesian program m e, there should  be plenty of sur
plus production  to help ou r Allies.

T here  have been no recen t developm ents in  the tin 
situation. T he needs o f this cou n try  appear to be 
covered satisfactorily  by E m pire  sources. A t the 
m om ent, there is little  definite in form ation  as to what 
is happening in the Bolivian tin m ines. All supplies 
from  Bolivia have been going to the U nited States, 
and any change in the p roduction  policy is likely to 
have a considerable effect on  the tin  situation  in 
Am erica. It is unlikely, how ever, th a t Bolivia will 
w ithhold supplies, as econom ic stab ility  o f the country 
is dependent on this trade.

C onditions in the lead m arket have shown little 
change during recent m onths. T he dem and has con
tinued to be m ainly from  m anufactu rers who are 
working under p rio rity  contracts. A llocations of the 
m etal fo r o ther purposes have been kept as low as 
possible, a lthough it is understood  th a t adequate re 
serves are held.

Z inc is in very easy supply. All essential needs are 
covered, and in addition  am ounts have been made 
available fo r the m ore urgent c ivilian requirem ents. 
T he galvanising trade has show n increased activity of 
late.

S id n e y  F l a v e l  &  C o m p a n y , w hich was form ed in 
1902 as a private com pany, has now  been converted 
into a public com pany. The business, which is that of 
range and stove m akers, was founded in 1777, and  the 
Flavel fam ily has been associated with the m anagem ent 
of the undertaking ever since.

Ram m ed L in ing* fo r 
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. (Sheffie ld ), Ltd ., M illhouses, Sheffield, 8.
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CURRENT PRICES OF IRON, STEEL AND NON-FERROUS METALS
(Delivered, unless otherwise stated)

Wednesday, May 31, 1944
PIG-IRON

Foundry Iron.—Cl e v e l a n d  N o . 3 : Middlesbrough,
128s.; Birmingham, 130s.; Falkirk, 128s.; Glasgow, 
131e.; Manchester, 133s. D e r b y s h ir e  N o . 3 : Birming
ham , 130s. ; Manchester, 133s. ; Sheffield, 127s. 6d. 
N o r t h a n t s  N o . 3 : Birmingham, 127s. 6 d .; Manchester, 
131s. 6d. St a r e s  N o . 3 : Birmingham, 130s.; Manchester, 
133s. L in c o l n s h ir e  N o . 3 : Sheffield, 127s. 6 d .; Bir
mingham, 130s.

(No. 1 foundry 3«. above No. 3. No. 4 forge la. below 
No. 3 for foundries, 3a. below for ironworks.)

Hematite.—No. 1 (S & P  0 .03  to 0 .0 5  per cent.): Scotland, 
N.-E. Coast and W est Coast of England, 138s. 6 d .; Sheffield, 
144s. ; Birmingham, 150s. ; Wales (Welsh iron), 134s. 
East 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. 9 d .; 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 o f hematite pig-iron, and o f foundry and 

forge iron with a phosphoric content o f not less than 0.75  per 
•ent., are subject to a rebate o f 5s. per ton.)

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

Sheffield works.)
Ferro-silicon (5-tonlots).—25 per cen t.,£21 5s.; 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. 3Jd. 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. lb . ; max. 1 per cent. C, Is. 6£d. lb. ; max. 0 .5  per 
cent. C, Is. 6fd. 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 sic  : Soft, u.t., 

100-ton lots, £12 5s.; tested, up to  0 .2 5  per cent. C, 
£12 10s. ; hard (0.42 to 0 .6 0  per cent. C), £13 17s. 6 d .; 
silico-manganese, £17 5 s .; free-cutting, £14 10s. S ie m e n s  
Ma r t in  A c i d : Up to 0 .25  per cent. C, £15 15s.; case- 
hardening, £16 12s. 6 d . ; silico-manganese, £17 5s.

Billets, Blooms and Slabs for Forging and Stamping.— 
Basic, soft, up to 0 .25  per cent. C, £13 17s. 6 d .; basic 
hard, 0 .4 2  to 0 .6 0  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.

FINISHED STEEL
f A  rebate o f 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. 6 d . ; chequer plates (N.-E. 
Coast), £17 13s.; angles, over 4 un. ins., £15 8 s .; tees, over 
4 un. ins., £16 8 s .; 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. 6 d .; 
hoops, £18 7 s .; black sheets, 24 g. (4-ton lots), £22 15s.; 
galvanised corrugated sheets (4-ton lots), £26 2s. 6 d .; 
galvanised fencing wire, 8g. plain, £26 17s. 6d.

Tinplates.—I.e . cokes, 20 x  14 per box, 29s. 9d., f.o.t. 
m akers’ 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.—Electrolytic, £62 ; high-grade fire-refined, £61 

10s.; fire-refined of no t less than  99 .7  per cent., £61; 
ditto, 99 .2  per cent., £60 10s. ; 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) (duty paid), £25 15s.; ditto 
(domestic), £26 10s.; “  Prime W estern,” £26 10s.; refined 
and electrolytic, £27 5 s.; not less than  99.99 per cent., 
£28 15s.

Lead.—Good soft pig-lead (foreign) (duty paid), £25: 
ditto (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 l b . ; brazed tubes, 
16d .; rods, drawn, l l f d .  ; rods, extruded or rolled, 9 d .; 
sheets to 10 w.g., 10£d. ; wire, 10£d. ; rolled metal, lOJd. ; 
yellow metal rods, 9d.

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

Phosphor Bronze.—Strip, 14d. per l b . ; sheets to 10 w.g., 
15d. ; wire, 16£d.; rods, 1 6 Jd .; tubes, 21£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 if f o r d  & S o n , L im it e d .)

Nickel Silver, etc.—Ingots for raising, 10d. to Is. 4d. 
per l b . ; rolled to 9 in. wide, Is. 4d. to Is. lO d .; to 12 in. 
wide, Is. 4£d. to Is. 10Jd.; to 15 in. wide, Is. 4Jd. to Is. 10Jd.; 
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. 7£d. to 2s. 2£d.’ 
with extras according to gauge. Special 5ths quality 
turning rods in stra igh t 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 10s.; copper firebox 
plates, cut up, £57 10s.; clean untinned copper, cut up, 
£56 10s. ; braziery copper, £53 10s.; Q.F. process and 
shell-case brass, 70/30 quabty, free from primers, £49; 
clean 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 9J 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 
May 27, where buyer and seller have not mutually agreed 
a price ; net, per ton, ex-sellers’ works, suitably packed) :— 

B r a ss .—S.A.A. webbing, £48 10s.; S.A.A. defective cups 
and cases, £47 10s. ; S.A.A. cut-ofis 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-ofis, £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 metal 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.

Citpro  N io k e l .—80/20 cupro-nickel webbing., £75 10s.; 
80/20 defective cups and envelopes before filling, £70 10s.

N ic k e l  S il v e r .—Process and manufacturing sc rap : 
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 3} 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. ; heavy 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. to 82s. 3d .; 
heavy machinery cast iron, 91s. 9 d .; ordinary heavy cast 
iron, 89s. 3d.; cast-iron railway chairs, 89s. 3d .; medium 
cast iron, 79s. 6 d .; 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. 6 d .; 
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 o f cast-iron scrap free to consumers’ 
works in  Scotland, the above prices less 3s. per ton, but plus 
actual cost o f transport or 6s. per ton, whichever is the les/,)

LOW PHOSPHORUS 

REFINED &  CYLINDER 

HIGH DUTY 

MALLEABLE 

DERBYSHIRE 

NORTHAMPTONSHIRE

PIG-IRON

, V '°®

A rtd  a t -
Vo’,4°*

BIRM ING HAM , 2 . 
3 9 ,  Corporation St. 

Midland 33 7 5 /6

LIVERPOOL, 2 . 
1 3 , Rumford St.

C e n tra l 15 5 8

GLASGOW , C .2 . 
93. Hope Street. 

Central 9 969

ALL NON-FERROUS 

METALS &  ALLOYS 

MOULDING SAND 

FERRO-SILICON 

FERRO-ALLOYS 

BRIQUETTES
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S IT U A T IO N S

G e n e r a l  m a n a g e r  (4o); fully 
conversant w ith  repetition  lig h t iron 

castings, trad e , production, sales, etc., and 
expert in  m echanisation  of la rge  and 
sm all q u a n tity  production, wishes to 
con tact ironfoundry  where his experience 
can be fully employed, and w ith view to 
ta k in g  financial in te res t in th e  business — 
Box 524, F oundry  T rade Jo u rn a l ,  3, 
Am ersham  Road, H ig h  Wycombe.

M e t a l l u r g i s t ,  well qualified,
desires change; b lack h eart m alleable 

from cupola and  o ther m elting  m ethods, 
cast iron, h igh-du ty  cas t iron, and  most 
non-ferrous cas ting  a lloys; production 
control, sand control, h ea t-trea tm en t and 
foundry  p rac tice; a n a ly tica l and 
m echanical t e s t in g —Box 516, F oundry 
Trade J ournal, 3, A m ersham  Road, H igh  
W ycombe.

P A TT ER N M A K ER  (36), p rac tical and 
technical, good foundry knowledge, 

holding executive position, desires sam e; 
references; A .M .I.B .F .—Box 520, F oundry  
T rade J o u rn a l, 3, Am ersham  Road, H igh 
Wycombe.

O VERSEAS EM PLO YM EN T. — R e
quired, for service in Ind ia , w ith  a 

well-known firm of C ontractors :—
Two P IP E  F IT T IN G  FO R EM EN . 

M axim um  sala ry , Rs. 900 per month, 
depending on capab ility , plus 10 per cent, 
cost of liv ing  allow ance. M ust be really  
com petent p rac tica l m en experienced in 
the  fab rica tion  and fitting  up on site  
of Steel M ains ra n g in g  from  1  in. to 
8 in., and  F langed  C ast Iro n  M ains up 
to 30 in . dia. They should be able to 
bend Steel Pipes up to  8 in . dia., and 
would have to tra in  local labour. 
A dequate B ending and  Screwing P lan t 
will be availab le  on th e  site . Knowledge 
of p lum bing an  advan tage .

Free passages to  and from In d ia . 
S tric t m edical exam ination  before 
appo in tm ent. Service agreem ent for 
approx im ate ly  two years. No dependents 
will be allowed to  accom pany successful 
app lican ts .

W ritten  app lications (no interview s), 
g iv ing  full deta ils  of age, N ationa l and 
Armed Forces R eg istra tio n  num bers, 
tra in in g , experience, and nam e of present 
em ployers, should be sent to the  Secretary. 
Overseas M anpower Com m ittee (Ref. 1376), 
M inistry of Labour and N ational Service, 
A lexandra  House, K ingsw ay, London, 
W.C.2.

F OUNDRY M ANAGER w anted for 
Foundry  producing  30 tons per week 

lig h t grey  iron cas tings; M idlands; 
p rac tical knowledge and experience in 
p a tte rn m ak in g , corem aking, m oulding; 
hand ling  of labour essen tia l; app lican ts  
please give full p articu lars , qualifications, 
previous appoin tm ents, age, and salary  
expected.—Box 526, F oundry  Trade 
Jo u rn a l,  3, Am ersham  Road, H igh 
Wycombe.

F o u n d r y  s u p e r i n t e n d e n t
required  fo r Non-ferrous Foundry. 

London a rea , to  supervise production of 
lig h t and  medium size cas tings; capable 
of p lan n in g  and  p rogressing  work 
th rough  all s tages; a  good d iscip linarian ; 
sa la ry , £500-£600 per annum .—W rite, 
s ta t in g  age, experience, and qualifications, 
to  Box 500, F o u n d ry  T rade Jo u rn a l ,  3, 
A m ersham  Road, H ig h  Wycombe.

FOUNDRY TRADE JOURNAL

H EAD FOREM AN requ ired  for Steel 
foundry in M idlands, producing 

lig h t steel castings, both jobb ing  and  re
petition  lines; m ust be thorough ly  capable 
of con tro lling  labour, energetic, and a 
sound p rac tica l m an ; sound post-w ar 
prospects; gool sa la ry  paid to  r ig h t m a n .-  
W rite, s ta t in g  age, experience, and 
sa la ry  required , in  confidence, Box 514, 
F oundry  Trade Jo u rn a l,  3, Am ersham  
Road, H igh  Wycombe.___________________

H EAD FO REM A N  requ ired ; medium 
sized Foundry, m ainly  repetition  

lig h t iron cas tin g s; cupola practice  
essen tia l; knowledge of m echanisation  an  
ad v an tag e .—A pplication , s ta t in g  age,
sala ry  required, and experience, to 
Co-operative W holesale Society, Ltd.,
Ironw orks, K eighley._____________________

R e p r e s e n t a t i v e s  requ ired  for
N on-Ferrous F oundry ; m ust be keen 

and energetic  m en; previous experience an 
advan tage .—Box 508, F oundry Trade 
J ournal, 3, A m ersham  Road, H igh 
W ycombe.

A G E N C Y

W ANTED, by N on-ferrous Foundry, 
SE L L IN G  AGENTS, on a  com

mission basis, to operate in B irm ingham . 
M anchester, and  th e  N orth , the  N orth- 
E ast and  Scotland.—Box 486, F oundry  
T rade J o u rn a l, 3, A m ersham  R oad, H igh  
Wycombe.

P A TEN T

T H E  P rop rie to rs  of the  P a te n t No. 
455825, for Im provem ents in or re

la tin g  to Flexible W ire T ubing and the  
M ethod of M aking the  sam e, are  desirous 
of en tering  into a rrangem en ts, by way of 
licence an d  otherw ise, on reasonable 
term s, for the  purpose of explo iting  the 
same and ensuring  its  full developm ent 
and  p rac tical w orking in th is  coun try .— 
All com m unications should be addressed 
in the  first instance to H aseltine , Lake 
& Co., 28, Southam pton Buildings, 
Chancery Lane, London, W.C.2.

M A C H IN ER Y

F OR SALE.—One E lectric  Sand R iddle; 
one 6-ft. In tensive  Sand M ixer; both 

n ew —Box 510, F o u n d ry  T rade Jo u rn a l,  
3, Am ersham  Road, H igh  Wycombe.

T H O S. W . W A R D  LTD.
Three Secondhand B .I.C . E L EC TR IC  

M OU LD IN G  M ACHINES, to tak e  boxes 
24 in. by 34 in., w ith  6-in. s tr ip ; 100 
volts d.c.

One M ather & P la tt  14 in. to  12 in. 
Split Casing Cent. P um p; 4,200 g .p.m .; 
122 ft. head ; 1,170 r.p.m .

M ather & P la t t  10 in. to 8 in. M.D. 
Split C asing Cent. Pum p; 1,600 g .p.m .; 
40 ft. h ead ; 1,400 r.p .m .; driven by 32 h.p. 
m otor, 220 volts d.c.

One Sulzer M.D. Cent. P um p; 7 in. 
suction and delivery ; d irect coupled to 
36 h.p., 220 volts, d.c. m otor.

Ree Roturbo 10 in . M.D. Cent. Pum p; 
50 ft. head ; 35 h.p. m otor, 220 volts d.c.; 
780 to  1,360 r.p.m .
ALSO A GOOD SELECTIO N  OF BELT- 
AND PE T R O L -D R IV E N  PU M PS OF 

ALL TY PES AND SIZES.
W rite  lor Prices and Particulars. 
A LBION W ORKS. S H E F F IE L D . 

’G ram s : ”  F o rw ard ."  ’Phon® : 26311 (16 
lines).

M ISCELLANEOUS.
S tandard  Size A daptab le  M oulding 

M achines, etc.
“  A jax  ”  No. 9 M acdonald Pneum atic  

J o lte r  tu rnover tab le , 36 in . by 46 in. 
Coal and Coke C rusher; 2 ft. 6 in. dia. 
B realey Type Sand D is in teg ra to r. 
M acnab 5 ft. 6 in. Sand Mills, Size No. 2, 

w ith  or w ithou t 3/50/400 v. m otor. 
B roadben t B rick  C rusher; 8 in. jaw . 
B roadbent B rick  C rusher; 11 in. jaw . 
Sandb lasting  P la n t;  50 A ir Compressors; 

500 E lectric  M otors, Dynam os, etc.
S. C. B ILSBY ,

Crosswells R oad, Langley,
N r . B irmingham.

Broadw ell 1359.
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E L E C T R IC  F urnace  w anted, of H eroult 
type, for m an u fac tu re  of m etals 

and  a lloys; abou t 500 k .v .a . capacity .— 
Please send full de ta ils  to Box 518, 
F o u n d ry  T rade J o u rn a l ,  3, Amersham 
Road, H ig h  W ycombe.

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

G O TO W A R W IL L , LTD., ABER- 
T IL L E R Y , MON., FO R  NON- 

FE R R O U S CASTINGS U P TO 1  CWT.; 
GOOD D E L IV E R IE S .

J O H N  R ED G A TE (IR O N FO U N D E R S), 
LTD., CROCUS ST R E ET , NOT

TIN G H A M , will have cap ac ity  available 
shortly  for 1 o r 2 tons of E ng ineering  and 
M achine Tool C astings w eekly, and  will 
be g lad  to receive enquiries.

R e f r a c t o r y  m a t e r i a l s —Mould
in g  Sand, G aniste r, L im estone, Core- 

G um ; com petitive prices quoted .—H e n s a l i  
Sand Co., L td ., Silver S treet, H alifax , 
Yorks.

C a p a c i t y  a v a i l a b l e — M achine-
C ut Spur G ears up to 5 ft. d ia,; 

10 in. face by 2 in . C .P .; can supply in 
all m ateria ls, and  can  offer very good 
deliveries in  C ast-Iron  G ears.—W a r w i l l ,  
L td ., A bertillery ._________________________

P A T T E R N  M A K E R S  (E N G .)
C O .,  L T D . [ E s t .  1912

SHREW SBURY ROAD, W ILLESDEN, 
LONDON, N.W.10

H IG H - C L A S S  P A T T E R N S  and M O D E L  
N O N - F E R R O U S  C A S T IN G S

WIi L. 4371/2. (On Government Lists

’Phone : 22877 SLOUGH 
NEW SHOT BLAST CABINET PLANTS 
with m otor driven Exhaust Fans, com 
plete, a ll sizes ; a ir  com pressors to suit in 
stock, also m otors if required.
Britannia large size plain jolt and pattern  
draw m oulding m achine, 8 ' d iam eter cy l
inder, table 4' x 3', reconditioned.
Pneulec Royer Sand Thrower.
Coleman Prosam a Sand Thrower. 
Jackman taper ro ll Sand M ill.
New 600 lb. oil or gas-fired centre axis 
t iltin g  furnace com plete with bar burner 
and equipm ent, £220.

Alex. Ham m ond, M achinery
M erchant.

1 4  A U S T R A L IA  R d . S L O U G H  
B U Y  F R O M  M E  A N D  S A V E  M O N E Y
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for REQUISITES IN  W O O D  

TRY FERRIS FIR ST!
O A K

M OULDIN G
BOARDS

(IN  STO CK)

We SHOT or SAND-BLAST 
FOR ALL TRADES

A i r l e s s  and P r e s s u r e  
B la s t  C le a n in g  P la n t s

A I R  C O M P R E S S O R S  
D U S T  A R R E S T O R S  
C H I L L E D  IR O N  S H O T —  

B L A S T Y T E  
F O U N D R Y  E Q U IP M E N T

E S T A B L IS H E D  RJR O V E R  50 Y E A R S

T E L E P H O N E  .  M ID  2281 and 2182
R. J . RICHARDSON & SONS LTD
COMMERCIAL 8T., BIRMINGHAM. I

Labora tory  control led fo u n d r y  supplies  
of  h ighes t  qua l i ty

D E G A S S E R S ,  D E - O X I D I S E R S ,  
C O V E R E R S  a n d  o t h e r  F l u x e s  

P A R T I N G  P O W D E R  
C O R E B I N D E R S  ( o i l s ,  c o m 

p o u n d s  a n d  p o w d e r s )  
F E R R O  A L L O Y  B R I Q U E T T E S  
P L A S T I C  S T O N E  
I R O N  C E M E N T

e t c .

F.  & M.  S U P P L I E S  Ltd . ,
2 1 -2 3  C o l d h a r b o u r ,  L o n d o n ,  E . I 4

PLATE PATTERNS
WOOD and METAL for MACHINE 

or HAND MOULDING

LOOSE PATTERNS
UP TO HIGHEST DIMENSIONS

Finest W orkm anship. H igh Technical 
Assistance for Easy Foundry Production

MOST MODERN SPECIALISED PLANT 
IN SOUTH ENGLAND

Keen Quotations. Good Delivery
Sen d  your E n q u iries to

B .  L E V Y  & C O .
O S B E R T  ST R E E T , LONDON, S.W.I
T éléphonés: V ic toria  1073 &  V ictoria  7486

COMPRESSORS & EXHAUSTERS
FOR AIR OR GASES

T hese V ertical double-acting crosshead type com pressors are 
bu ilt as single and two-stage m achines for pressures up  to  40 and 
120 lbs. per sq. in . T hey  are b u ilt in a range of sizes for 
capacities up to  10,000 and 5,000 cu. ft. per m inute  respectively 
F or p a rtic u la rs  o f  these m achines and  fo r  other types  w r ite  to  : R e f .  Y

R E A V E L L  &  C O . ,  L T D ,
R A N E L A G H  W O R K S ,  I P S W I C H
Telegram s : "R eavell Ipsw ich ." 'Phone : 2124 Ipswich

I 2 " x  12" 4/7 ea. 
I2 "X  14" 5 /5  ea. 

I4" X 16" 7/2 ea.
(all I f "  thick)

O ther sizes and prices supplied.
L i m i t e d  s t o c k s  a v a i l a b l e .  

S P E C IA L IS T S  IN  F O U N D R Y  R E Q U IS IT E S  IN  W O O D

Illustrated price list on request (w rite  F.T.J. Dept.)

W .  H . F E R R IS  & C O .
C RA FTSM EN  IN  W OOD

Easy Row.(Entrance to car park) Birmingham 1
T E L E . M ID Iand  4088/9
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Yes, it m ay make a good song but “ low ”  lights in workshop and factory 
do not make for good production.
Incorrect lighting imposes a strain upon workers’ health and dulls 
enthusiasm , whilst correct lighting promotes increased production.
I f  your lighting installation needs better planning or changes are required 
to take care o f new processes, or extensions are necessary— consult the
G. E . C.
Take advantage of the knowledge G. E . C. lighting specialists have 
gained in helping war-tim e factories towards full production.

( o n s e t Û  t f t e

F O R  A N Y  S T A N D A R D  OF 

I L L U M I N A T I O N

Acht, of The General Electric Co. Ltd., Magnet House, Kingsway, W .C.2. I.E.IS
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GRAYT H O S .  E .  ■ l  l \ A  f  & CO. LTD.

M A K E R S
O F

“ QUALITY”  
RAMMING "® PATCHING 

MATERIALS
FO R

FURNACES
A N D

LADLES
G R A N B Y  C H A M B E R S

K E T T E R I N G .
E ST A B L ISH E D  1 8 7 7 .

T E LE G R A M S : T E L E P H O N E :
S IL A C E N E  K E T T E R IN G .  3297 K E T T E R IN G .



24 [Supp. p. IV] FOUNDRY TRADE JOURNAL JU N E  I, 1944

ŷ GNETKSEPARATftpy
TING
»NETS
run  </■ scrap.
'CHES
IUCKS

RAM O  M A G N E T T IN G  M A C H IN E C O . LT D .
Magnet W o rk s , Lombard Stree t, Birmingham, 12
Phone: Victoria 1137-8 'C ra m s : "  Bor ings, B irm ingham , 1 2 ."

B U Y  F R O M  T H E  A C T U A L  M A K E R S

VITREO U S  ̂ ENAM ELS
C O B A L T .
C O PPER .
IR O N .
M A N G A N ESE . 
N IC K EL .
T IN  O X ID E .

“ BLANCO”
531 D.

SIL IC A . 
FELSPAR. 
FLU O R SPA R . 
LIM ESPAR. 
BAR YTES. 
P IP EC LA Y

S U B S T IT U T E  

E N A M E L L E R S

W H E R E  T O  B U Y
EVERYTHING FOR THE FOUNDRY
R I N G
BLAckfriars 
9510

F A C I N G S  
E Q U I P M E N T  

R E Q U I S I T E S

F O U N D R Y  S U P P L I E S  D E P O T
Quay Street, Manchester, 3

S A N D B L A S T I N G  1 1 1

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

24 H O U R  SERVICE
— BY —

THE WALSALL SANDBLASTING CO. LTD.
Blue Lane West, WALSALL. Phone : W alsall 5708

IVLDING BOXES
3ĆIAILY DESIGNED RIBBED SECTION ,

A CCURATELY D R IL L ED  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 I Z E S  &  S H A P E S  T O  R E Q U I R E M E N T S

74U cr M a J c & u )  o f -  
T H E ‘ B E E ’ CORE D R YIN G  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  4 S T E E L  T R U C K S
B IL S T O N  ST AFFS .
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. . .  or is it just a glorified stir ? For real mixing means 
the bringing of the various ingredients into a true homo
geneous batch, with the proportions of the materials 
correctly maintained throughout. Comparison of ordinary 
mixer blades of fanciful shapes with the scientifically 
designed intermeshing blades of the Beken Duplex Mixer 
explains the difference. The work is done between the 
blades of the Beken Duplex Mixer and not between the 
blades and the pan . . .
A foundrym an w r ite s : “ 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.
103 K I N G 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

Te lephone: Chancery 6137 Í3  line«)

ABRASIVE WHEELS
for High and Normal Speeds . . .  

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

IN  ST A N D A R D  S IZES

WET and DRY GRINDERS 
TOOL GRINDERS etc.

LUKE & SPENCER, LTD.
BROADHEATH ALTRINCHAM
Telephone : Altrincham 3281-3282 Telegrams : Emery, Altrincham. Code: ABC, 5th & 6th Editions.
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THE FACTS ABOUT NICKEL

F  O R  tw e n ty  years n ic k e l p ro d u cers  have been  
in  th e  van g u a rd  o f  th o se  w ho  b e lieve  in  educa 
tio n a l a d vertis in g . T h e y  have m a d e  w idely  
k n o w n  th e  p ro p er tie s  o f  n ic k e l a n d  its  a lloys and  
h ave reco rd ed  th e  re su lts  o f  research  a n d  the  
e x p erien ce  o f  users. T h u s  m eta llu rg is ts  and  
en g in eers  have been  ab le  to  dec id e  fo r  th e m se lve s  
w h e th er  a p a r tic u la r  m a ter ia l w o u ld  m e e t th e ir  
req u ire m e n ts .
W ar p ro b le m s  have  a m p lif ie d  o u r  k n o w led g e  o f  
b o th  p ro p er tie s  a n d  fa b r ic a tio n  m e th o d s . W hen  
p eace re tu r n s , in  co m p a n y  w ith  o th e r * raw  
m a ter ia l p r o d u cers , w e w ill be ab le  to  m a k e  th is  
k n o w led g e  g en e ra lly  ava ilab le .
M ean w h ile , o u r  serv ices are a t y o u r  d isposa l fo r  
th e  so lu tio n  o f  c u r r e n t p ro b le m s .

o 500

=  300

« 200

\

B
A

£

/

G
V

T í
/

J l

2  4  6  8  10 12
Hardness Curves vrilh increasing lickel

Page from our Data Book 
on Nickel Cast Iron.

T H E  M O N D  N I C K E L  C O M P A N Y  L I M I T E D  
G r o s v e n o r  H o u s e ,  P a r k  L a n e ,  L o n d o n ,  W . l

THE STAVELEY COAL *  IRON C? LT? N5 CHESTERFIELD.
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■ Q t c k i m e d e i ................
designed a screw.

Riley Engineers adopted the principle 
to mechanical stokers over forty 
years ago.

Riley Stokers are manufactured in a 
wide range of sizes from 100,000 to 
10,000,000 B.T.U. Rating.

e t (L o . / lt d ..
A / l n e t e e n  U / o b u t n  P l a c e ,  / L o n d o n ,  w . e . i

JOHN H il l  & SONS (Wolverhampton) Lt d .

IRONhOUNDERS, ENGINEERS, METALWORKERS
ALBION STREET, HORSELEY FIELDS

W OLVERHAM PTON
Telephone : 23445 Wolverhampton Telegrams : JON IL Wolverhampton
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a / f  £ w /c t£ e  Ja m ?  
A if-—
each is an individual with 
characteristics of his own 
. . . and so it is with 
Black ings; W ilk in s o n s ’ 
Blackings are specially 
graded to suit various 
work. This makes all the 
difference. Be sure you are 
using the right Blacking in 
every case. Consult us—  
our experience is at your 
disposal.

Phosphor Bronze 
"Tandem* White Metal Alloys 
"Eyre* Aluminium and

Aluminium Alloys

S M E L T I N G  C O M P A N Y
T A N D E M  W O R K S , ,  M E R T O N

Gun Metal Ingots 
Bearings for all purposes 
Chill Cast Phosphor

Bronze Rods

L I M I T E D
A B B E Y ,  S . W .

Telephone: MITCHAM 2031 (4 lines)

WILKINSONS
of MIDDLESBROUGH

BLACKINGS : COAL DUST 
FOUNDRY REQUISITES  

T H O M A S  W I L K I N S O N  & CO. LTD.
(Associating Martha Simm & Sons Lim ited, Gateshead)
S T O C K T O N  ST R EET ,  M I D D L E S B R O U G H
Te lephone: 3719 Telegrams Blacking ”  M iddlesbro jgh

Revolving
or

Stationary
PANS

Batch or 
Continuous 
treatment, 
Over or 

under-driven

T R A D E  M A R K

Smcdlcj) Brothers, LT, 
Belper. 

D erbyshire. 
E ngland.

‘ PHONE:
BELPER12.

FACING SANDS
 i iu  11 i i im i m m i 11 m il i iM iii i l  i ‘

Capacities;-! 
BATCH MILL,|

I to  2 0  c w ts  
p e r  c h a r g e .

CONTINUOUS I 
MILL.

5 to 4 0  tons
p e r  h o u r  

Belt or 
Electric- 

Motor 
Driven. I
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REFRACTORY 
CONCRETE

REFRACTO RY AG G REG ATE  
B O N D E D  W ITH  

H IG H  A LU M IN A  C EM EN T

NO PREFIRING 

NO SHRINKAGE 

READY FOR USE 
IN 24 HOURS

NON-SPALLING

R efractory C oncrete is non- 
spalling under the most violent 
con d ition s o f  therm al shock .

Refractory Concrete can be cast 
into any shape and practically 
any s iz e , th u s very largely, 
elim inatin g  troubles due to 

joints.

I M M E D I A T E L Y  A V A I L A B L E

HiGH

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

TH E KILNS. RIPLEY. SURREY. 'P H O N E : RIPLEY 318.9

®  3-789

W o rk '

W ith Flextol Power-driven H and Tools the 
drive is transm itted  through a flexible shaft 
drive. T h e  operator is relieved of the weight 
of the  m otor, which may therefore be of more 
robust construction. A iighter tool means less 
fatigue, which in tu rn  means higher output. The 
m anufacturers offer the  accumulated knowledge 
gained in 20 years’ experience in the  application 
of power to hand tools. T here  is a Flextol mach
ine for every job— Filing, G rinding, Scurfing, 
Polishing,Flexible Disc Grinding,Screw Driving, 
N ut'S etting , etc. Send for Catalogue No. F .37 .

The Machine Never Tires 

POWER-DRIVEN HAND TOOLS
Regd. Trade Mark

Sole M an u fa c tu re rs  and Paten tees '

F L E X T O L  E N G I N E E R I N G  
C O M P A N Y  L I M I T E D
T H E  G R E E N ,  E A L I N G ,  L O N D O N ,  W . f
■Phones: EALing 6444/5/6 ‘Grams : - Dominating Ealux. Londom

95412
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A R M S T R O N G  WHITWORTH GATESHEAD o n  TYNE

CONTROLLED PRODUCT
Rule of Thumb methods do not enter into 
the manufacture of Arm strong-Whitworth 
products. From first to last every stage of 
production is controlled by men with an 
extensive knowledge of the latest metal
lurgical science modified in practice as 
experience has dictated. Hence the high 
quality of everything branded “  A .W .  ”

ESTABLISHED OVER A CENTURY

IN
C O A L

DUST;

FOUNDRY BLACKING.

PLUM BAGO.
*

if f/ c e : KELVIN VALE MILLS. M A R Y H ILL ,G LA SG O W

/A t : FALKIRK. CHESTERFIELD. B/LSWN. MIDDLESBRO 
/  .   - - - ____________________

Published by the Proprietors, I n d u s t r ia l  N e w s p a p e r s , L i m it e d , 49. W ellington Street, Strand, L ondon. W c .o  
and Prin ted  in G reat B ritain by H a r r is o n  & S o n s ,  L t d .,  ̂ — - - - - - - —  .
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f r o n t ,  d  r Q s iv

^  2 5  TONS-

ELECTRIC
STEEL

CASTINGS
W hy not d iscu ss  y o u r s tee l casting  
p ro b le m s w ith  u s  ? . . . . _ ■ All
our ex p e rien ce  is  a t your d isposal

On Adm iralty, W a r  Office, A ir  M inistry 
Lloyd's and other approved lists . . .

F .  H . L L O Y D  & C D .  L I S
J A M E S  B R I D G E  S T E E L  WORK S ,  n ear W E D N ES B U RY
T e l e p h o n e :  DARLASTON 2 2 5  ( 4  LI N E S  > T e l e c r a m s  ' S T E E L  D A R L A S T O N '
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OUNDRY PIG IRON
from our own 
blast furnaces

STEWARTS
G l a s g o w  : 

41, Oswald St., 
C.l

B IRM IN G H A M  I :  
Broad St. 
Chambers

LO N D O N  : 
W inchester House, 
O ld Broad St.,E .C . !

C A RD IFF  : 
Hannah St., 

Docks

LTD
S H E F F IE L D  I : 
45 , Blonk


