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“ M A R C O ” S A N D  P R E PA R A TIO N  and 
M E C H A N IC A L  H A N D L IN G  P LA N T

M A R C O  C O N V E Y O R  &
EN G IN E E R IN G  CO. LTD.

R o w in  W o r k s ,  L y n n  R o a d ,  L e y to n s to n e .
T e /e :h o n e :  L O N D O N , E. 11 T e leg ra m s:

L ey to n sto n e  2254 /5 . Engine a rco , Leystone
M id la n d  R epresen ta tive : M r. La. H. TAYLOR,

36, B e n n e t s  H i l l ,  B i r m in g h a m ,  2,
T e lep h o n e  C e n tra l 2917

M A N S F I E L D  MOULDING SAND
« P U L V E R IS E D  R E A D Y  F O R  U S E  IF  R E Q U IR E D

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

SmS: W. w a r d e d . Albion Works, SHEFFIELO
Telephones: Sheffie ld  2 6 3 II  (15 lines) M ansfield 371
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%

JOSEPH ADAM SON & CO. LTD., P.O. BOX 4, HYDE, CHES.

C R A NE S

H o w e v er  se v e re  the w o rk in g  conditions,- h o w e v e r  "rough" the h a n d lin g , JA C O  
Cranes w il l,  w ith in  their rated lim its, g iv e  a g o o d  accou nt of th e m se lv es  for 
m an y a lo n g  d a y . For eco n o m ica l, s ilen t and e ffic ien t s e r v ic e  w ith  lo w e st  

p o ssib le  m ain ten a n ce  costs th e y  h a v e  a fin e  reputation .

In association w ith
Adamson-Alliance Co. L td ., o f  Hyde, Ches., and A lliance, Ohio, U  S .A .,  and  165 Fenchurch Street 
L o n d o n ^ ^& l^ ls ^ ^a n H o rrJ H o rse k a y  Associated L td ., 161; Fenchurch S t r e e ^ ^ ^ ^ ^ ^ n ^ V e l l n ig t o n ,  Saint,



BIRMINGHAM ELECTRIC FURNACES LIMITED
TELEPHONE— EASt 1471 (9 Lines).

'SEPTEMBER 11, 1944 FOUNDRY TRADE JOURNAL

BIRLEC L E C T R O M E L T  3-phase, direct arc 
FU RN A C ES are used for the production of 
B LAC K H EA R T MALLEABLE iron by cold melting 
or by duplexing.
The furnace illustrated is rated at 600 kw. and 
has a capacity of 15 cwt.

The fa c t that goods made o f  raw m ateria ls in short supply owing to w ar conditions are advertised  
should not he taken as an indication that they are necessarily available fo r export
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J .  B R O C K H O U S E  I C O .  LTD
T I C T 0 R I A WORKS WEST MOUWI CU

lUStOff 
IRIIIV1T Mil VI

JAMES IEACU.LEEDS 
I  BERRY I SOW BROCKHOUSE SPUING
RIP MIN G U I U SEBVICE C* lONOON

C H A I N *
o f
C O M M A N D

T h e  B R O C K H O U S E  O r g a n i z a t i o n  i s  c o m p o s e d  o f  a  n u m b e r  o f  
C o m p a n i e s — s o m e  o l d  a n d  s o m e  n e w — m a i n l y  e n g a g e d  i n  
l i g h t  e n g i n e e r i n g  a n d  d e a l i n g  l a r g e l y  w i t h  t h e  M o t o r  T r a d e .  
W h i l e  t h e y  a r e  a l l  a d m i n i s t e r e d  f r o m  V i c t o r i a  W o r k s ,  W e s t  
B r o m w i c h ,  e a c h  C o m p a n y  i s  r e s p o n s i b l e  f o r  i t s  o w n  c o m m e r ­
c i a l  a r r a n g e m e n t s  u n d e r  a n  e l a s t i c  s a l e s  s y s t e m  w h i c h  a l l o w s  f o r  
i n t e r c h a n g e  o f  e n q u i r i e s  w h e r e  t h e r e  i s  d a n g e r  o f  o v e r l o a d i n g .  
E d u c a t i o n a l ,  T e c h n i c a l  a n d  M a r k e t  R e s e a r c h  f a c i l i t i e s  
a r e  a l s o  i n t e r c h a n g e a b l e  a n d  c o - o p e r a t i v e — i n  f a c t ,  t h e  
B R O C K H O U S E  O r g a n i z a t i o n  m a y  b e  d e s c r i b e d  a s  a  Chain  
o f  C o m p a n i e s  c a p a b l e  o f  g i v i n g  p o w e r f u l  m u t u a l  s u p p o r t  
w i t h i n  i t s  w i d e  r a n g e  o f  p r o d u c t i o n s .

* Incidentally, Brockhousc Castings L td . C A S T  steel 
chains a t their W ednesjield  ( Staffs )  W o rks: i f
you would like to know how— w rite  and ask them.

T h e

B R O C K H O U S E
O r g a n i z a t i o n

Drop Forgings 
Trailers and  Components 
Cold Rolled Steel Sections 
W indscreens 
Lam inated  Springs 
Road Spring Service 
“  Selfstoke ” G rav ity  Fed Boilers 
Steel Castings
G eneral and  Precision Engineering

R ailw ay Ironw ork 
H o t Rolled S tee l Angles 
Grey Iron  Castings 
M achine Tools 
Sm all Tools 
Sheet M etal P roduc ts  
Hollow -w are 
V itreous Enam elling

E ngineers’ A ppliances 
A utom atic  S tokers 
Forced D rau g h t F urnaces 
Vulcanizers 
G arage E q u ip m en t 
G alvanized and  B lack Plain 

and  C orrugated  Sheets 
M unicipal Vehicles

HO LD EN S
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XA /443

I f  only by eas ing  the 

burdens o f  la b o u r ,  l i g h t  a lloys  

w ill  p a y  th e ir  w ay .  Besides 

this they w i l l  save power,  

overcome corrosion. Used archi­

tectura lly  they w i l l  symbolise 

a better a g e  when ligh tness  and  

cleanliness go  with strength  

and beau ty .  These, too, are 

reasons why  ‘  IN T A L  ’  are so 

p r o u d  t o  b e  m a k e r s  o f  

a lu m in iu m  alloys  fo r  every 

conceivable purpose.
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i u w  t f v t e

Horizontally opposed air-cooled Ouija Board

J C M F n f

GEORGE COHEN, Sons & Co., Ltd.
Scrap Merchants since 1834 • Broadw ay C ham bers, H am m ersm ith , L on d o n , W .6 (Riverside 4141) C | |
Q uadran t St., C anning T ow n , E .16 (A lbert D ock  3104) '  600, C om m ercial R d., E .14 (Stepney Green 3434)

- A nd  at Sheffield, B irm ingham , M anchester, N ew castle, Belfast, Swansea G RQ II P
--------------------------------  —  „  u r
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W A L L W O R K  G E A R S  L I M I T E D
F O U N D R Y  E Q U I P M E N T  D E P A R T M E N T

O C E A N I C  H O U S E ,  l a ,  C O C K S P U R  S T R E E T ,  L O N D O N ,  S.W.I
T e le p h o n e : W h i te h a l l  8 0 5 1 /2 /3  Te le g ram s :  W a llw o rk  O c e a n illa  L e sq u a re  L o n d o n
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RAMOLITH”
NO CONTRACTION (REGISTERED) NO EXPANSION

FU S IO N  P O IN T  
1 7 1 0 °C .

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

G RANBY C H A M B ER S, K E TTE R IN G
E S T A B L IS H E D  1 8 7 7 .
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TITAN CORE MACHINES
are daily solving new core-making problems

and re m o v in g  
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 
with 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 fo r Folder 204

T H E

( onsIru ciio n a I
E N G IN E E R IN G  C 9 U P

T e le p h o n e : T I T A N  W O R K S
MID 4753-4  B I R M I N G H A M ,  12 ”
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■p U N N IN G  an Aircraft Factory with 
only 2% of skilled labour is an 

achievement worthy of our War 
effort.
Many branches of foundry work pre­
clude this possibility, but in core 
production it is being done daily in 
suitable conditions.
Much skill and resource in plant design 
and equipment are called for, and the 
materials employed also play a very 
important part in successful results.
Oil Sand has contributed more to

efficiency in core production than any 
other single factor, and good oil sand 
binders ensure efficiency with unskilled 
labour.
There is a range of Kordek products 
from which to select a suitable binder 
for all classes of work.
Difficulties arising from speedy air 
drying of mixtures on the bench can 
be overcome. Pre-drying of sand can 
be largely cut out, and separate adjust­
ment of green and dry bonds can be 
controlled.

K O R D E K  p r o d u c t s  f o r

OIL SAND • FACING SAND • GREEN SAND • DRYSAND • SKIN 

DRYING • LOAM FACING • CORE JOINTING ■ MOULD WASHES
ETC., ETC.

K o r d e K  — GB K ordeK  — G.BKordoL
G. B. K ordek &  G. B. Kordo/ are  m a n u fa c tu re d  under B ritish  L etters P o ten t Nos. 515470, 54320

C O R N  P R O D U C T S  C O . ,  L T D . ,  3 5 6 - 6 0 O X F O R D  S T R E E T ,  L O N D O N ,  \ y . |
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R E S E A R C H  B E H I N D  L I G H T I N G 3 d

POLAR  
CO-ORDINATE  
PHOTOMETER
T h e  Polar Co-ordinate 

Photometer measures 
the candle-power from a 

lighting unit in every direc­
tion. The rotating mirrors 

reflect the light on to a 

photo-voltaic cell connected 

to a sensitive galvanometer 

which indicates the relative 

intensities.
To the layman, perhaps, 

incomprehensible; to the 
research worker in the BTH 

L a b o r a t o r i e s ,  mer e ly  
another weapon in the battle 

for progress and the main-
BTH RESEARCH AIDS INDUSTRY 

tenance of the world- ,, . r , . , 3B T H  Research Laboratories have m ade an
famous Mazda quality. in tensive study  o f  both the physica l and

’ psychological aspects o f  lighting in w ar­
tim e industry , and  their knowledge and  
experience are a t the disposal o f  the 
principals o f industria l undertakings 
through the L igh ting  A d v iso ry  Service.

L IG H T IN G  A D V IS O R Y  SERVICE

T h e  B ritish T h cm so n -H o u sto n  Co., L td ., C row n H ouse, A ldw ych, L ondon , W .C .2 lT h



W h a t  do I  get out ol it ?
Literally or figuratively ? Sir, we have both the answers—if you are 
considering the use of sodium carbonate in the manufacture of pig 
iron. First, you get the sulphur out of the iron by operating the 
blast furnace for maximum production with a less limey slag, and 
treating for desulphurisation with sodium carbonate in the ladle. 
Second ; sodium carbonate not only desulphurises but it refines and 
produces a better quality cast iron—in other words, it saves you money. 
When you consider the low cost of the sodium 
carbonate process, its easy application, the increased 
output and the improved quality pig—well, we hope 
you will agree that you get quite a ldt out of it.

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

C N  l i t !
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W O R L D  FAM OUS
FOR HIGH QUALITY AND QUICK DESPATCH  

IDEAL FOR NON-FERROUS METALS 
TELEGRAPH OR TELEPHONE

MANSFIELD STANDARD
GOLD MEDAL

MOULDING SANDM ANSFIELD S T A N D A R D  
SA N D  CE L IE  

M ANSFIELD, 
E N G L A N D . P U L V E R IZ E D  OR U N M IL L E D  AS R EQ U IR E D  

TEL. 201—2

ARMSTRONG - W H IT W O R TH  &  C O . (P N E U M A T IC  T O O L S ) LTD. c lo s e  W O R K S  GATESHead-oN-tyne
A s s o c i a t e d  C o m p a n i e s

SIR W . G .  A R M S T R O N G  W H IT W O R T H  &  C O . i l r o n fo u n d e r s )  L T D  J A R R O W  M E T A L  IN D U S T R IE S  L T D ,

R u le n o f-T hu m b  m e th o d s  
do no t e n te r in to  the  
m anufacture o f A rm s tro n g - 
W h itw o r th  pneum atic too ls . 
From firs t to  last every 
stage o f p ro d u c tio n  is con­
tro lle d  by men w ith  an 
extensive know ledge o f the 
latest m eta llu rg ica l science 
m odified in practice as 
experience has d ic ta ted . 
Hence the  high q u a lity  o f 
every th ing  branded “  A .W .”
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cu t btf a
— b u t th is  need make no d iffe rence 
to  o u tp u t if  M irr le e s  C o m b us tion ee r 
A u to m a tic  S toke rs  are f it te d . The 
re d u c tio n  in heat losses no rm al to  hand 
f ir in g  are c o m p le te ly  e lim in a te d , and 
th e  m axim um  use is made o f th e  fue l 
ava ilab le . O n ly  au to m a tic  f ir in g  can do 
th is . M irr le e s  S tokers  are designed to  
ge t th e  m ost o u t o f y o u r coal.

C O M BU S TIO N  EE RS

E S S

make up the difference
MIRRLEES B IC K E R TO N  & D A Y  LTD.

H A Z E L  G R O V E , S T O C K P O R T  
TH E MIRRLEES W A T S O N  C O . LTD. 

S C O T L A N D  STR EE T, G L A S G O W , C.5

dm  1205

WUM WHICH IS INCORPORATED T H E  IR O N  A N D  S T E E L  T R A D E S  /O U R N A L

49, W elling ton  S tre e t,  London, W .C .2 .
W ARTIM E ADDRESS to  w hich all com m unications should be sen t l —

3, A m e r ih a m  R o a d , H I G H  W Y C O M B E ,  Bucks.
'G ram s i "  Zacatecas, High W y co m b e.”

•Phone l HIGH W YCOM BE 1792 (3 lines).
PUBLISHED WEEKLY i 21s. p e r annum  (H om e and O v ersea  )

OFFICIAL O R G A N  OF 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

C hairm an i F ltiH e rb e r t  W rig h t, T he B u tte rley  C om pany Ripley, 
nea r  D erby . S ecre ta ry  l V. D e lp o rt, 2, C ax ton  S tre e t, W estm ln ste i 
S .W .I.

P artic ipa ting  Associations l B ritish  Bath M anufac tu rers’ A ssociation  
B ritish  I ro n fo u n d e rs ’ A ssociation  ; British M alleable T ube Fittings 
A ssociation ; C ast Iron  A xlebox A ssociation ; Cast Iron C h a ir  Associa­
tio n ;  Cast Iron  H eating . B o lle ran d  R adiator M anufac tu rers’ A ssociation ' 
C ast Iron  Segm ent A ssociation  ; G reen san d  Pipe F o u n d ers 'A sso c ia tio n  
of S co tlan d ; I ro n fo u n d e rs ’ N atio n a l C on fed era tio n  ; N ational Associa­
tio n  of M alleable Iro n fo u n d ers  ; N ational Ingot M ould Association ; 
N a tio n a l Ironfound lng  E m p lo y ers’ F e d e ra t io n  A ss o c la t /o n  o f A uto^ 
m o b ile  and  A llied H igh  D u ty  I ro n fo u n d e rs ;  B rltilsh Cast Iron 
R esearch  Association (affilia ted ); British G r i t  A sso c ia tio n  (affiliated!; 
F lushing C is te rn  M akers’ A ssoc ia tion  (affiliated) ; Ins tu te  of B ritish  
F o u n d ry m en  (affilia ted). _____

I N S T I T U T E  O F  B R IT IS H  F O U N D R Y M E N
PR ESID EN T, 1943-44 : D . S h a rp e , F o u n d ry  P lan t & M a ch in e ry .

L td . 113 W e s t  R e g e n t S t r e e t ,  G lasgow .
G en era l S ecre ta ry  I T. M akem son. A cting  S e c re ta ry , i .  Bolton 

Saint John S tre e t  C ham bers, D eansgate, M anchester 3.
BRANCHES

B irm ingham , C o v en try  and W e st Midlands l A. A. T im m ins, F.I.C 
33 C a r te r s  Lane, Q u in to n .  B risto l an d  W e s t  o t E n g la n d ; A. 
H ares, 20. G re e n b a n k  R oad, H an h am , B ristol. E. M idlands l S. A. 
H o rto n  “  T h re e ,"  M ostyn A venue, L lttleo v er, D erby . Lancs ! H . B uck­
ley E llesm ere , N o rfo lk  A v en u e , B u rn ley . L ondon : V. C . F aulkner, 
3, A m ersham  Road. H igh W ycom be. M iddlesbrough (pro tern.) i J. K. 
S m ithson, N o rth -E aste rn  Iron Refining C om pany, L im ited, S tllllng ton , 
S tock ton-on-T ees. N ew castle-upon-T yne : C. Lashly, Sir W . G . A rm ­
stro n g , W h itw o rth  & Co. (Ironfounders). L td ., C lose W o rk s, G ateshead 
Scottish  i J. Bell, 60, St. Enoch S quare, Glasgow. Sheffield ; T . R. W al k e r ,  
M .A ., English S tee l C o rp o ra t io n , L td .. Sheffield . W ales and M onm outh  i 
A S. W all, 14, P a lace  A v en u e , L landaff, C ard iff. W e st Riding 
o f Y o r k s h ir e : D oug las Jep so n , M.Sc., 9, A m bleside A v en u e , B radfo rd . 
S outh Africa : B. P. S kok , M utual Building, Johannesburg .

SECTIONS
B urnley i H . Buckley, E llesm ere, N orfo lk  A venue, B urnley, Lancs. 

C ap e  T ow n : K. Z w a n z l-e r ,  P .O . Box 346, C ap e  T o w n , S. Africa. 
Ease Anglian i A . N . S u m n e r , 5 16 , N o rw ic h  R oad, Ipswich Falkirk ; 
T. R. G oodw in . ”  V lew field,”  Falkirk Road, B onnybrldge. Lincoln i E. 
R. W a lte r ,  P h .D .,  T h e  Technical C ollege, 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 r e s i d e n t : H . B issell, J. S to n e  & C o ., L td ., L on d o n . S e c re ta r ie s :  

H e a th co te  & C o le m a n , 25 , B e n n e tts  H ill, B irm ingham , 2

T H E  I N S T I T U T E  O F  V IT R E O U S  E N A M E L L E R S
P resid en t i W . H. W h it t le ,  W . H. W h it t le ,  L im ited, Eccles, near 

M anchester. C hairm an i W . T o d d , P a rk in so n  S to v e  C o .. L td ., S tech- 
fo rd , B irm ingham . H on. Sec. i W . T hom as, A .I.C ., Bank H ouse, H igh 
S t r e e t ,  R ick m an sw o rth , H e r ts .

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  

P resid en t I G . E. F rance, A u g u st’s, L im ited, T h o rn  T ree  W o rk s , 
Halifax. H o n o ra ry  S e c re ta ry  : K. W . Bridges. A sslstam  S ec re ta ry  i 
Miss L. C ox . 52, S u rb ito n  Hill Park , S u rb ito n , 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  
P resid en t i W . E. C lem en t, C.B.E.. M orfa Foundry, N ew  D ock. Llanelly 

S ec re ta ry  l J. D . D . Davis, I , St. Jam es G ard en s, Sw ansea.

B R IT IS H  C A S T  I R O N  R E S E A R C H  A S S O C IA T IO N  
A lvechurch , B irm ingham . ’Phone end ’G ram s : R e d d ltc h 7 1 6 . 
S cottish L a b o r a to r ie s F o u n d r y  Techn lta l In s tltu re .M e e k  • Road, 

F a lk irk . (Phone l 332.)
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T he need for all possib le  co n se rv a tio n  o f  m an  pow er ; 
the  dem and  fo r the  m ax im u m  o u tp u t  o f  v ita l cast m etallic  
p ro d u c ts  ; the  insistence u p o n  th e  low est co s t o f  p ro d u c ­
tio n  ; and the  necessity  o f  m ain ta in ing , and  even im proving , 
the  quality  o f  th o se  p ro d u c ts .

A ll these co n d itio n s  co m b in e  to  p o in t  to  th e  only 
satisfactory  so lu tio n  to  all these  p ro b lem s—

MECHANISATION
b u t it m u st be m ech an isa tio n  p a rticu la rly  considered , 
designed and ad ap ted  to  th e  in d iv id u a l site  co n d itio n s  ; 
to  the  p articu la r p ro d u c t ; and w ith  fu ll regard  to  a l l  the 
factors, econom ic, geographical and h u m an , w h ich  m ay 
have any bearing o n  th e  p ro b lem .

In  o th e r  w ords c o n s u lt :—

" The Specialists in Foundry Mechanisation”
w hose p ro d u c ts

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

( - / u g u .s 'f s
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Sole L icensees a n d  m a n u fa c tu r e r s  fo r  B r itish  E m p ir e  ( e x c lu d in g  C a n a d a ) o f  the S im p s o n  S a n d  M ix er
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Fuel Econom y Campaign Surveyed
It is evident from  the evidence w hich is ava il­

able to us that there m ust be no relaxation in the 
striving after full fuel eco n o m y  w ithin the foundry  
industry in the im m ediate post-w ar era. In truth 
it should, and m ust, be a perm anent feature in all 
industrial enterprises. W e have since the incep­
tion o f  the fuel econ om y cam paign been closely  
associated w ith its adm inistration  and conduct, and  
because o f  this w e draw  the fo llo w in g  conclusions. 
There are registered very w ide variations in the  
fuel consum ption  betw een concerns undertaking a 
similar class o f  business. T hese differences are 
due to a num ber o f  factors, o f  w hich the organ i­
sation o f  the w ork is not the least im portant. There 
are but few  grum bles as to the quality o f  coke  
available for m elting. N o t all large foundries are 
particularly efficient from  this angle, nor are the 
smaller concerns invariably extravagant. The  
majority o f  the foundries w hich have been in ­
spected are appreciative o f  the help given by those  
acting on behalf o f  the M inistry o f  F uel and  
Power. This gratitude is equally evident w hether  
the inspection has been done by a foundrym an  
or an engineer. It is apparent that, so far as fuel 
econom y is concerned, the inspection by an expert 
foundry technician is by no m eans essential. 
H elp given in som e cases could  not have been  
bettered by em ployin g  at a high fee the services 
of a consu lting engineer— indeed, a percentage o f  
the inspectors are o f  this profession.

O bjections to being inspected, w hich are quite  
negligible, are usually due to the notion  that a 
com petitor m ay pick up m ore inform ation than 
he gives. T his is untenable, as the F oundry In ­
dustry P anels w ou ld  never en v isage  sending a 
foundrym an to inspect a com petitive concern. The  
m ost fruitfu l source o f  waste is not to be asso­
ciated w ith furnace operation , but the com pressed  
air lines. W e are convinced  that norm al m ainten­
ance is an insufficient guarantee against recurring 
leakages. There m ust be a fundam ental search  
into the nature o f the problem s arising. Som e  
w ill be traceable to the threads o f the screwed- 
up parts. In m any cases they m ust be o f greater

num ber and finer gauge. In short, there m ust be a 
thorough-going overhaul involving m uch redesign  
o f  com ponents. F oundrym en are not noted for  
being skilled m aintenance m en, but at the sam e  
tim e they are not m agicians, and they are a little  
tired o f having to devote  so m uch tim e to what 
ought to be m ade foo l-p roof. This inspection  
business w ill not last m uch longer, and in all sin­
cerity w e suggest to  those foundries w hich have 
n ot been officially inspected to write to their local 
Panel for an early visit.

L ift  the Ban
Q uite a num ber o f  foundries, especially in the 

L ondon area, are closed because o f  concentration, 
and are unable to derive any benefits consequent 
upon the fuel econ om y drive. There is a feeling  
abroad that the tim e has arrived, if  no t already  
overdue, w hen facilities should be given to these  
concerns to restart m anufacturing, if  they so wish. 
T he sole consideration for their closure w as to 
help the war effort, and unless it can be proved  
that conditions have not altered, the ban should  
be lifted forthwith. The conservation o f  m an­
pow er was, if  w e rem em ber correctly, the main 
consideration  for its im position. W e doubt i f  that 
argum ent could be substantiated to-day. U n q u es­
tionably, the em ployers’ federations have this w ell 
in m ind, as it was through their efforts that the 
concentration w as lim ited to a few  areas. But for  
that, Britain m ight now  be in the sam e position as 
our A m erican allies, where the shortage o f m an­
pow er in the ironfoundries, not in the coa l m ines, 
has caused a bottle-neck in the supply o f  army 
vehicles and other m unitions o f  war.
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THE INFLUENCE OF MELTING 
CONDITIONS ON THE PHYSICAL 
PROPERTIES OF STEEL CASTINGS
M r. H . T . P ro th e ro e , B.Sc., in P ap e r N o . 11 /1944  

of the  Steel C astings R esearch  C o m m ittee  (su b m itted  
by P ro f. J. H . A ndrew , D .Sc.) to  the  I ro n  an d  S teel 
In stitu te , h a s  su m m arised  h is resu lts in the  fo llow ing  
sta te m e n t:—

T h is  P a p e r  gives a  de ta iled  re p o rt o n  the  
m ech an ica l-tes t resu lts o b ta in ed  f ro m  a n u m b e r  of 
cas t steels fro m  v ario u s sources. A  c ritic a l ex am in a ­
tio n  o f  the  d a ta  reco rd ed  d u rin g  m a n u fa c tu re  h as 
been  m ade an d  used in co n ju n c tio n  w ith  m ech an ica l-  
test resu lts  in  an  a tte m p t to  trace  the  fa c to r  o r fac to rs  
hav ing  the  m o st p ro n o u n ced  influence on the  q u a lity  
o f cast steel. I t  a p p ea rs  th a t th e  co m b in ed  p h o sp h o ru s  
a n d  su lp h u r p ercen tag e  affects the  m ech an ica l p ro ­
perties to  a m u ch  g rea te r  ex te n t th a n  do  o th e r  fac to rs , 
such as casting  te m p e ra tu re , e tc ., an d  th e  p ro p e rty  
m o st affected  is th e  im p ac t va lue.

U nsoundness , as ind ica ted  by b low -ho les o r  p o ro sity , 
a lso  has a p ro n o u n ced  effect, p a r tic u la rly  on the 
ductility  p ro p e rtie s  as m easu red  by th e  red u c tio n  o f 
a rea  and  e lo n g a tio n . Its  effect on  the tensile  p ro ­
perties depends to  a la rg e  ex ten t on  the  a c tu a l lo c a ­
tio n  o f  the  d efec t in  th e  test-p iece. T h e re  is an  
in d ica tio n  th a t  the  casting  tem p era tu re , u n d e r  c o n ­
tro lled  co n d itio n s, m ay  have a  sligh t effect on  th e  
m ech an ica l p ro p erties . I ts  in fluence is so w eak, h o w ­
ever, th a t, un less the  effect o f  o th e r  fa c to rs  is c o m ­
pletely  e lim in a ted , it is n o t  no ticed .

T he m ic ro stru c tu re s  o f  th e  cast steels do  n o t differ 
ap p rec iab ly , a n d  g ive n o  in d ica tio n  o f th e  m ech an ica l 
p ro p erties  to  be  expected . T h e  d ifferences in m a c ro ­
stru c tu res, how ever, a re  q u ite  d istinctive, an d  an 
ex p la n a tio n  fo r  the v a ria tio n s is p u t fo rw ard . T h e  
m a c ro stru c tu re  itse lf  does n o t in d ica te  w h a t 
m ech an ica l p ro p e rtie s  a re  to  be  ex p ected  f ro m  th e  
steel. T h e  in fluence o f  o th e r  fac to rs , such  as the 
n a tu re  and  d is tr ib u tio n  o f  in c lu sio n s , g ra in  size an d  
the  m eth o d  o f  m a n u fa c tu re , etc., h as a lso  b een  c o n ­
sidered , b u t ca n n o t be  defin ite ly  c o rre la te d  w ith  the  
m echan ica l p rop erties .

BOOK REVIEW
C o m m o d i t y  C o n t r o l .  S e c o n d  ( C u m u l a t i v e  S u p ­

p l e m e n t ) .  By J. B ray  F reem an . P u b lish ed  by 
B u tte rw o rth  & C o m p an y  (Pub lishers), L im ited , 
11 an d  12, B ell Y ard , T em p le  B ar, L o n d o n , W .C .2 ’ 
(Price 4s. 10d., p o st free .)

T h e  b o o k  to  w h ich  th is is th e  seco n d  su p p le m e n t 
w as rev iew ed  in  o u r  issue o f A p ril 15, 1943. T o  m a in ­
ta in  its recogn ised  v a lu e , i t  is im p o rta n t  to  possess 
th is ad d en d u m , as th e  O rd e rs  a re  f re q u e n tly  ch an g ed  
an d  th e  new  S u p p lem en t is u p  to  d a te  to  lu n e  1 o f  
th is year.

NOTES FROM THE BRANCHES
L o n d o n  B ranch  (E a st A n g lia n  S ec tio n ).— A t a 

m eeting  o f  the  F o u n d ry  T e c h n ic a l E d u ca tio n a l 
A d v iso ry  C o m m ittee  h eld  recen tly , th e  P rin c i­
p a l o f  th e  Ip sw ich  S ch o o l o f  T e c h n o lo g y  p re ­
sen ted  th e  re su lts  o f  th e  e x a m in a tio n  h e ld  on 
M ay  1 an d  2. H e  s ta te d  th a t  five studen ts 
h ad  been  en te red , an d  th e re  w ere  n o  fa ilu re s , ac tu a lly  
th ree  1s t c lass a n d  tw o  2 n d  class passes being  ob ta ined . 
T h e  S ec re ta ry  in tim a ted  th a t  o n e  o f  the  s tu d e n ts  w ho 
h a d  g a in ed  a  1st class pass, M r. J . M . G o y m o u r, 
a ssis ta n t m e ta llu rg is t a t  R eav e ll &  C o m p a n y , L im ited , 
h a d  rece iv ed  n o tific a tio n  f ro m  the  A c tin g  G enera l 
S ecre ta ry  o f  th e  I.B .F . th a t  he  h a d  b een  aw ard ed  the 
B u c h an an  S ilver M e d a l fo r  the  h ig h  to ta l o f  m arks 
h e  h a d  ach iev ed  in  th is e x a m in a tio n . A  co p y  o f the 
le tte r  w as re a d , a n d  on  th e  c h a irm a n ’s suggestion  it 
w as ag reed  th a t  fu r th e r  cop ies sh o u ld  be  c ircu la ted  to 
a ll th e  A d v iso ry  C o m m itte e  m em b ers . T h e  cha irm an , 
M r. S h ep h erd , fu r th e r  sugg ested  th a t  th e  S ecretary  
sh o u ld  u n d e r ta k e  to  co n v ey  b y  le tte r  to  M r. G o y m o u r 
the  h e a r ty  c o n g ra tu la tio n s  o f  th e  co m m ittee  on his 
success. T h is  w as ag reed  to .

T h e  c h a irm a n  th en  sp e ak in g  o n  b e h a lf  o f  a ll the 
m em b ers, o ffered  h e a r ty  c o n g ra tu la tio n s  to  M r. S um ner 
on  the success he , as in s tru c to r , h a d  a tta in e d  w ith  the 
class, an d  w arm  th a n k s  a n d  a p p re c ia tio n  fo r  the  effort 
he  h a d  p u t in a  s incere  e n d e a v o u r  to  h e lp  th e  studen ts 
to  ach ieve  th ese  resu lts . T h e  C o m m itte e ’s th a n k s  had 
a lread y  b een  ex p ressed  b y  th e  c h a irm a n  in  a le tte r 
to  M r. R . F . C o a te s , w h o  h a d  a c ted  as in s tru c to r  d u r­
ing the firs t th ree  m o n th s  o f  th e  co u rse . T h e re  w as 
every  p ro sp ec t o f  re c ru itin g  n ine  n ew  stu d e n ts , w ith 
possib le  ad d itio n s.

INSTITUTE OF METALS
T h e  th irty -six th  a n n u a l a u tu m n  m eetin g  o f  the 

In s titu te  o f  M e ta ls  w as h e ld  a t th e  la m e s  W att 
M e m o ria l In s titu te , G t. C h a rle s  S tre e t, B irm ingham , 
y es te rd ay  (W ednesday ).

A fte r fo rm a l b usiness, th e  fo llo w in g  P ap e rs , which 
all dea l w ith  the  m e ltin g  an d  cas tin g  o f  b ro n ze , were 
p re sen ted  an d  d iscu ssed :— “ D e v e lo p m e n t o f  a F lux- 
D egassing  P ro cess fo r  C h ill-C a s t T in  B ronzes,”  by 
W . T . P e ll-W alp o le ; “ T h e  E ffec t o f  Som e V aria tio n s  
in C a stin g  P ro c e d u re  o n  the P ro p e rtie s  o f  D egassed  
C h ill-C as t 10 P er C en t. T in  B ro n ze ,” by  W . T . Pell- 
W alp o le  a n d  V . K o n d ic ; “ T h e  R e m o v a l o f  G ases 
fro m  M o lte n  B ro n zes ,”  by  W . A . B a k e r a n d  F . C. 
C h ild ; “ T h e  E ffect o f  S h rin k a g e  an d  G a s  P o ro s ity  on 
th e  P re ssu re  T ig h tn ess an d  M e ch an ica l P ro p e rtie s  of 
B ronze  S an d  C a stin g s ,” by W . A. B a k er, F . C  C hild  
an d  W . H . G la ish e r; “ T h e  U se  o f  L ead ed  G u n m eta l 
fo r  the  P ro d u c tio n  o f  C astin g s  to  W ith s ta n d  P re ssu re ,” 
by  F . H u d so n .

M e m b ers  o f  the In s titu te  o f  B ritish  F o u n d rv m e n  
w ere  inv ited  to  a tte n d  th e  m ee tin g  an d  to  p a r tic iu a te  
in  the  d iscussions. p

S A V E  W A S  T  E P A P E R
D r . J. E . H u r s t  h as b een  e lec ted  P re s id e n t o f  

S taffo rd sh ire  Iro n  a n d  Steel In stitu te .
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STEEL MIXES AND INOCULANTS IN GREY 
CAST IRON

By W . BARNES and C. W . HICKS

D iscussion on  a P aper p resen ted  a t the  A n n u a l C o n ­
ference o f  the  In s titu te  o f  B ritish  F o u ndryrnen . T he  
President, M r . J. W . G a rd o m , o ccu p ied  th e  chair. T he  
Paper w as p r in ted  in o u r  issues o f  A u g u s t  10, 17
and 24.

M r. J a m e s  B e l l  (A ssocia te  M em ber), a f te r  c o n ­
gratu lating  th e  A u th o rs , sa id  it w as an  excellen t 
Paper fo r  tw o  r e a s o n s :— (1) I t em b raced  a v ast a m o u n t 
of o rig inal w ork ; a n d  (2) it w o u ld  o ccas io n  q u ite  an  
am ount o f co n tro v e rsy , w h ich  w as a ll  to  th e  good . 
The in fo rm a tio n  given reg a rd in g  resu lts o b ta in ed  fro m  
various in o cu lan ts  an d  in creasin g  q u an titie s  o f  inocu- 
lants, w as p a rtic u la rly  in te restin g  a n d  h e lp fu l. In  the  
past the re  h a d  been  a ten d en cy  to  w rap  up  in “ C e lo - 
phane ” ce rta in  a llo y  an d  in o cu la ted  iro n s an d  say  these 
were n o t cas t iro n — n o th in g  so  co m m o n — they  are  such  
and such a  m a te ria l o r  m eta l. T h e  A u th o rs ’ fran k n e ss  in 
giving a series o f resu lts , a n d  in tro d u c in g  an  in o c u la n t 
that w as new  to  som e w as, to  say  the  lea s t o f  it, c o m ­
m endable. In  co n sid erin g  tensile  tests i t  m u st be 
rem em bered th a t th e  A u th o rs  w ere  in o cu la tin g  w h at 
norm ally w ou ld  have  been  grey  iro n s— th ey  stressed  
the resu lts o f  in o cu la ted  w h ite  iro n s w ere ou tsid e  th e  
scope o f  th e  P ap er.

The use o f Jo m in y  tests in assessing  h a rd en ab ility  
was a sign o f  the  p rog ressive  o u tlo o k  o f  the A u tho rs. 
Such tests w ere in cu rre n t use in A m erican  steel 
practice, b u t it w as the  first tim e h e  h a d  seen  them  
m entioned in B ritish  ca s t-iro n  p rac tice .

Refined Iron M aking
The A u th o rs ’ p o in t th a t  refined  iro n  w as “ sim ply  

steel m ix tu res m elted  do w n  in  som e o th e r  cu p o la  q u ite  
probably n o  d ifferen t in  design  f ro m  the one in  w hich  
the refined iro n  is ch arg ed  ” w as m islead ing , an d  certa in ly  
far fro m  co rrec t. R o ta ry  a ir  fu rn ac es  in co rp o ra tin g  
the finest c o n tro l in m eltin g  co n d itio n s an d  p roducing  
a pig-iron o f  a  co m p o s itio n  an d  s tru c tu re  u n o b ta in a b le  
from  a cu p o la  w ere used in a n u m b e r o f  cases. H e 
would go so fa r  as to  say  th a t  th e re  w ere few  refiners 
who h ad  n o t m odified  m elting  p lan ts  specia lly  designed 
for the ir p a rtic u la r  p u rp o se . F o r  very  h igh  a llo y  iro n s 
the co n serv a tio n  o f  h igh  p riced  a lloys w as o b ta in ed  
by electric  fu rn ac e  m an u fac tu re .

T he A u th o rs  w ere ce rta in ly  co rre c t in  sta ting  th a t 
most cu p o la s in  iro n fo u n d rie s  w ere  c ap ab le  o f  m e lt­
ing h igh  steel m ix tu res. T h e  sa lien t p o in t, how ever, 
was n o t w h a t they  w o u ld  m elt— it w as the  final q u a lity  
of the m e ta l th a t w as p ro d u ced . T ak e  the  case o f  the 
A u th o rs’ 70 p er cen t, s tee l m ix , th e  fina l analysis of 
w hich w as show n in T ab le  I II . T h o se  w ho  have m elted  
in th e  cu p o la  a ch a rg e  in co rp o ra tin g  m ore  th a n  50 per 
cent, steel w ith  fe rro -silico n , knew  th a t such charges

c o u ld  p ro v e  ex trem ely  cap ric ious a n d  d id  n o t lend 
them se lves to  a p ro d u c t e ith er o f u n ifo rm  analysis o r 
s tru c tu re . T h e  fo llow ing  charge , 30 per cent, refined  
iro n , 30 p e r  cent, re tu rn e d  h igh  d u ty  sc rap  (gates, risers, 
etc.), 20 p er cent, steel sc rap , an d  20 p er cen t, low- 
p h o sp h o ru s  p ig -iron , m elted  u n d e r co rre c t cu p o la  co n ­
d itions, w o u ld  give a  s im ila r co m p o sitio n , i .e .: T .C .,
3.1 to  3.2 p e r  cen t.; Si, 1.8 to  1.9 p er cent.; M n , 0.5 to 
7 p e r  cen t.; P , 0.25 to  0.30 p e r  cen t.; S, 0.08 p e r cent.

A s th e  m a te ria ls  fo rm in g  this ch arg e  w ere n o t so 
d iverse in  co m p o sitio n  they  len t them selves to  the 
m a n u fa c tu re  o f  a  m u c h  m o re  u n ifo rm  p ro d u c t.

T h e  A u th o rs ’ p o in te rs  on  good cu p o la  p rac tice  w ere 
ce rta in ly  on  th e  r ig h t lines. P o in t 7, th a t good  coke 
sh o u ld  be used  as in fe rio r  coke even tually  proves 
m o re  expensive in  th e  long  ru n , w as certa in ly  co rrec t. 
T h e  sam e p a ra lle l ap p lied  to  p ig -iron . A s to  the co n ­
se rv a tio n  o f  ra w  m ate ria ls , he  believed h e  w as co rre c t 
in  assum ing  th a t  the  use o f  refined  iro n  h ad  been 
en co u rag ed  an d  ex p an d ed  by  the  I ro n  an d  Steel 
C o n tro l. R efined  iro n  h ad  rep laced  p ig -irons th a t 
cou ld  on ly  be o therw ise  m an u fac tu re d  by bring ing  
lo w -p h o sp h o ru s ores fro m  very  fa r  afield.

In  the  second  p a ra g ra p h  o f  the P a p e r  it w ou ld  be 
no ted  th a t on ly  m eta l w h ich  gave th e  dep th  o f chill 
estab lish ed  as a s ta n d a rd  was used fo r  casting  test- 
pieces. M ix tu res h a d  to be  rep ea ted  the  fo llow ing  
day  w hen  the  re q u ire d  ch ill d ep th  w as n o t o b ta ined . 
S uch  lack  o f u n ifo rm ity  w as reduced  by the use o f 
refined  p ig -iron . I t w as g enera lly  agreed  th a t  refined 
p ig -iro n  gave a c o n tro l o f  co m p o sitio n  u n o b ta in ab le  
w ith  o th e r p ig -irons o r  m ix tures. A po in t w o rth  no ting  
w as th a t g enera l experience ind icated  th a t cupo la  
lin ings w ere  very  adverse ly  affected  by  h igh  steel 
m ix tures.

A n o th e r  p o in t o f  in te rest w as th a t w hen the A u th o rs  
used m ix tu res o f  70 an d  60 p er cent, steel sc rap  they 
o b ta in ed  m eta ls w ith  3.2 an d  3.11 per cent, to ta l 
ca rb o n  respectively . T h ey  w ere ce rta in ly  w ork ing  on 
th e  rig h t lines in reg a rd  to final co m position , as fo r 
genera l h igh  du ty  iro n  a to ta l ca rb o n  o f 3.1 and
3.2 p er cen t, gave an  iro n  th a t  m e t m o st specifications, 
b u t d id  n o t  p re sen t too  m an y  p ro b lem s in the  fo u n d ry . 
H ow ever, n ine  fo u n d rie s  o u t o f  ten, if they  used 
m ix tu res in co rp o ra tin g  60 o r 70 per cent, o f  steel, 
w ou ld  end  u p  w ith  a to ta l c a rb o n  well below  3 per 
cen t., an d  ru n  in to  genera l fo u n d ry  tro u b les such  as 
sluggish iro n , necessity  fo r  la rg e  feeder heads, etc.

U niform ity  o f Com position
T h e  im press ion  given by the  A u th o rs was th a t the 

use o f  refined  p ig -iron  p rec lu d ed  the  use o f  steel. T h is 
w as fa r  f ro m  th e  case. T h e re  w ere hundreds^ o f 
fo u n d rie s  each  m elting  m an y  th o u sa n d s  o f tons,
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in co rp o ra tin g  b o th  steel sc rap  an d  refined  p ig -iron . 
T h e  use o f refined  p ig -iron  a n d  steel ensu red  u n i­
fo rm ity  o f co m p o s itio n  a t a  co m m erc ia l price.

T h e  A u th o rs  h a rd ly  conveyed  a tru ly  re p re se n ta tiv e  
p ic tu re  w h en  they  sta ted  th a t  they  w ere o n ly  o b ta in in g  
13 to  14 tons tensile  f ro m  a m ix tu re  in c o rp o ra tin g  
65 per cen t, refined  iro n  a n d  1 p er cen t, n ickel. A  
tensile  o f 18 to  20 tons co u ld  read ily  be o b ta in ed  
f ro m  such a  m ix tu re , p ro v id in g  th e  co rre c t specifica­
tio n  of refined  iro n  w as ca lled  fo r. A  n u m b e r of 
fo u n d ries  w ere  using  refined iro n , som e w ith  steel 
sc rap  an d  o th ers  w ith o u t, an d  w ere o b ta in in g  tensiles 
o f 20 to  22 to n s  w ith o u t e ith e r  a lloys o r  in o cu lan ts .

R eg ard in g  th e  conclud ing  p a ra g ra p h s  o f  the  P a p e r , 
it sh o u ld  be p o in ted  o u t th a t  in te rn a l so u ndness is a  
fe a tu re  o f iro n s w ith  to ta l c a rb o n  a ro u n d  the  3.1 per 
cen t, m ark  an d  p ro p e rly  b a lan ced  silicon  co n ten t. 
L ow  p h o sp h o ru s , o f  cou rse , assists. Such  so u ndness 
w as n o t p ecu lia r  to  h ig h  steel m ix tu res. I t  co u ld  
read ily  be  o b ta in e d  by  o th e r  m eth o d s.

A s to  th e  d ifference in  p rice  o f  £3 p er ton  betw een  
a refined iro n  m ix  a n d  a h ig h  steel m ix , a  refined  pig- 
iro n  shou ld  be used  to  th e  m o st econ o m ica l advan tag e .

A ssum ing  th e  co s t o f  r a w  m a te ria ls  a t th e  fo u n d ry  
to  be  as fo llow s: R efined  p ig -iro n , a t 174s. p e r  to n ; 
b la s t-fu rn ac e  lo w -p h o sp h o ru s  <pig-iron, a t 140s. 6d. 
p er to n ; steel sc rap , a t  75s. p e r  to n ; ca s t-iro n  sc rap , 
a t 80s. p e r ton ; fe rro -silico n  (14 to  16 p e r  cen t. 
Si), a t  340s. p e r  to n , th e  co st o f  th e  70 p er cen t, steel 
m ix  a s  show n  in  T a b le  II , w o u ld  w o rk  o u t  a t  
£5 14s. 6d. p e r  ton . T h e  co rre sp o n d in g  refined  iro n  
m ix m en tio n ed  ab o v e  w o u ld  be  4s. 9d. h ig h er, a t 
£5 19s. 3d. I t m u st be b o rn e  in  m in d  th a t  th is m e ta l 
w as o f a h igh  du ty  n a tu re  u su a lly  co m m an d in g  a fa ir  
price, a n d  a n y  fo u n d ry  official w h o  h a d  used  b o th  
m ix tu res w ould  g lad ly  p ay  th e  ex tra  3d. p e r cw t. to  
o b ta in  less cu p o la  w ea r a n d  tea r , less m eta llic  m e ltin g  
loss, a m o re  u n ifo rm  p ro d u c t, an d  few er sleepless 
n ights.

M r . J. K . S m it h s o n  (M em b er) c o n g ra tu la te d  the  
A u th o rs  o n  th e ir  P a p e r  f ro m  th e  m e ta llu rg ic a l p o in t 
o f  view. B ut, h e  sa id , ev id en tly  they  w ished  to  stress 
b o th  th e  m e ta llu rg ic a l an d  th e  eco n o m ic  aspects o f  the 
sub jec t, an d  he  consid ered  it u n fo rtu n a te  th a t  th e ir  
experim en ts  w ere  b ased  u p o n  th e  co m p o s itio n  o f  raw  
m a teria ls  as se t o u t  in  T a b le  I, a n d  p a r tic u la rly  the  
n a tu re  o f  the  sc rap . S upp lies o f  sc rap , an d  p a r tic u ­
la rly  sc rap  g u a ran teed  to  b e  o f th e  co m p o s itio n  set 
ou t, w ou ld  n o t be av a ilab le  in  sufficient q u an titie s  to 
susta in  any  la rg e-sca le  p ro d u c tio n  b y  a  n u m b e r  o f  
fo u n d rie s  in  an y  a rea . H e  w o u ld  b e  v ery  in te re s ted  
to  kn o w  w h e th e r  o n e  co u ld  o b ta in  th o se  excellen t 
q ualities  o f lo w -p h o sp h o ru s  cas t-iro n  sc rap  in q u an titie s  
sufficient to  re n d e r  th e ir  use  a m a rk e t p ro p o sitio n .

H e  w as very  g lad  th a t  M r. B ell h a d  s ta te d  th e  case 
fo r  refined  iron . A ll th a t  o n e  need ed  to  p o in t o u t w as 
th a t a su b s ta n tia l p a r t  o f  th e  4s. 9d . p e r  to n  by  
w h ich  M r. B e ll’s refined  iro n  m ix  w as m o re  expensive  
th a n  th e  A u th o rs ’ 70 p e r  cen t, steel m ix  w as p ro b a b ly  
saved  in  respec t o f cu p o la  fe ttlin g  a lone .

C upola D esign
M r . G . O. St a n l e y  (A ssocia te  M e m b e r)  c o n g ra tu ­

la ted  th e  A u th o rs  o n  th e  p re p a ra tio n  a n d  o p e ra tio n  of 
th e ir  cu p o las . T h e ir  o b se rv a tio n  reg a rd in g  th e  flam e 
ab o v e  th e  b u rd e n , h e  sa id , w as q u ite  so u n d ; th e  flam e 
gave a  re lia b le  in d ic a tio n  as to  w h e th e r  th e  coke 
ch a rg e  w as c o rre c t a n d  th e  a i r /c o k e  ra tio  sa tis fac to ry . 
R e fe rr in g  to  th e  A u th o rs ’ s ta te m e n t th a t  th e  cu p o la  
u sed  fo r  th e ir  ex p e rim e n ts  h a d  a  tu y e re  a re a  o f  on ly  
o n e - te n th  o f  th e  c ro ss -sec tio n a l a re a  o f  th e  cupo la , 
h e  a sk ed  w h e th e r  th e re  w as a  sp e c ia l re a so n  fo r  tha t, 
a n d  w h e th e r  th e y  reco m m en d ed  a  tu y e re  a re a  o f  one- 
te n th  th e  c ro ss -sec tio n a l a re a  fo r  h ig h  stee l m ix tu res.

E x p ressin g  d isa g re e m e n t w ith  th e ir  co n c lu s io n  th a t 
the  use  o f  re fin ed  iro n  w as b o th  ex p en siv e  an d  u n ­
necessary , M r. S tan ley  p o in ted  o u t th a t  th e  A u th o rs 
h a d  h a d  th e  b en efit o f  61 sm a ll m elts , se lec ted  sc rap  
a n d  h a n d  ch arg in g . H e  ask ed  if  th e y  w o u ld  a d o p t the  
sam e p rac tice  fo r  la rg e r  m elts , of, say , 8 o r  9 to n s per 
hr. o f  h ig h  steel m ix tu re  f ro m  a  m ech a n ic a lly  charged  
cu p o la . H e  ad d e d  th a t  m a n y  cas tin g s w ere  m ad e  by 
sm a ll fo u n d e rs  w ho  h a d  n o t  a  m e ta llu rg is t  on  th e ir  
staff. H e  w as q u ite  su re  th a t  th e  u se  o f  refined  iron  
h ad  e n a b le d  th em  to  c h an g e  o v er f ro m  c o m m o n  iron  
to  h ig h -d u ty  cas tin g  a n d  to  tu rn  o u t  a firs t-c lass p ro ­
d u c t. F in a lly , re fe rr in g  to  T a b le  I I I , w h ich  q u o ted  a 
to ta l c a rb o n  c o n te n t o f  3.20 p e r  cen t, fo r  a  70 per 
cen t, steel m ix , he  a sk ed  w h e th e r  th e y  h a d  ad o p ted  a 
spec ia l m e th o d  o f  re c a rb u ris in g , f o r  h e  w o u ld  have 
ex p ec ted  th e  to ta l  c a rb o n  c o n te n t to  b e  a b o u t 2.5 to  
2.7 p e r  cen t.

M r . A. E . M c R a e  S m i t h , M .A . (M em b er), co m p li­
m en ted  the  A u th o rs  o n  th e  tre m e n d o u s  a m o u n t of 
w o rk  th e y  h a d  p u t in to  th e  P a p e r , a n d  ag reed  w ith  
th e ir  g en e ra l s ta te m e n t th a t  i t  w as n o t  d ifficu lt to  m elt 
h igh  p ercen tag es  o f  s tee l sc rap  in  a n y  n o rm a l cu p o la ; 
b u t he  jo in ed  issue w ith  M r. B a rn es  in  re g a rd  to  his 
su ggestion  th a t  m o st fo u n d ry m e n  th o u g h t th e re  w as 
d ifficu lty  in so  do in g . H e  e s tim a te d  th a t  90 p er cent, 
o f  th e  iro n fo u n d e rs  in  th e  c o u n try  k n ew  th ey  cou ld  
m e lt u p  to  50 p e r  cen t, s tee l sc ra p  in  a n y  goo d  cu p o la  
w ith o u t d ifficulty . W h ils t  ag ree in g  th o ro u g h ly  w ith 
th e  A u th o rs ’ c u p o la  p rac tice , M r. M c R a e  S m ith  asked 
w h e th e r  th e y  m a d e  a n y  h a rd -a n d -fa s t  ru le  co ncern ing  
th e  th ick n ess o f  th e  s tee l sc ra p  w h ich  th e y  selected , 
b ecau se  difficulties m ig h t b e  e n c o u n te re d  in  m elting  
la rg e  q u a n titie s  o f  very  th in  s tee l sc rap . H e  n o ticed  
th a t the  A u th o rs  h a d  b een  successfu l in  m ain ta in in g  
th e ir  c a rb o n  levels a t  m o re  th a n  3 p e r  cen t. T a b le  I II  
sho w ed  th a t  th e  f in a l c a rb o n  f igu re  f o r  th e  70 per 
cen t. Steel sc rap  w as 3.20 p e r  cen t. H e  a sk e d  w h e th e r 
they  a d ju s te d  th e  b ed  h e ig h t o f  th e  cu p o la  a n d /o r  the  
m eltin g  ra te , in  o rd e r  to  en su re  th a t  th is  h ig h  p e r­
cen tag e  stee l m ix tu re  w as c a rb u r is e d  to  th e  level o f 
3.20 p e r  cen t, c a rb o n .

P e rh a p s  th e  title  o f  th e  P a p e r  w as a  little  m is le a d ­
ing. A p a r t  f ro m  h is  p e rso n a l d islike  o f  th e  te rm  
“ in o c u la n t,” h e  suggested  th a t  the  A u th o rs  m ig h t 
h av e  qu a lified  th e  re fe ren ce  to  th e ir  c a s t iro n s  by 
ad o p tin g  th e  title  “ S teel M ixes a n d  In o c u la n ts  in 
L o w -P h o sp h o ru s  G re y  C a s t I ro n .” In a sm u c h  as th e y  
w ere  co n ce rn ed  w ith  th e  m a k in g  o f  m o to r-v eh ic le  cast-
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m gs, th ey  w ere  fo r tu n a te , fo r  th ey  ev iden tly  h a d  larg e  
q u an titie s  o f  lo w -p h o sp h o ru s  ca s t-iro n  sc rap  av a ilab le . 
H e w o u ld  like to  see w h e th e r  th ey  h a d  ca rrie d  o u t 
sim ilar w o rk  o n  m ed iu m - an d  h ig h -p h o sp h o ru s  types 
of cast iro n , in c lu d in g  m ix tu res  co n ta in in g  steel scrap .

I t h ad  b een  w ell k n o w n  fo r  30 y ears  o r  so th a t, as 
one increased  th e  a m o u n t o f  steel sc rap  in th e  cu p o la  
bu rden , h ig h e r tens ile  s tren g th s  w ere  o b ta in ed , p ro ­
vided th e  m a te r ia l w as co rre c tly  m elted . B u t he  still 
believed th a t  th e  g re a te r  p ro p o r tio n  o f  th a t  in crease  o f 
streng th  w as d u e  to  th e  sm a lle r  g rap h ite  c o n te n t o f  
the cas t iro n  in  th e  m ix tu re  as th e  p ro p o rtio n  o f steel 
scrap increased ; an d  he  ask ed  if the  A u th o rs  cou ld  
confirm  th a t view . A t th e  sa m e tim e, it w as a p p re ­
ciated th a t  th e  sh a p e  a n d  d is tr ib u tio n  o f  th e  g rap h ite  
also h a d  so m e th in g  to  d o  w ith  it, b u t p ro b a b ly  n o t 
so m uch  as the  A u th o rs  h a d  tried  to  show .

F u rth e r, in th e  sec tio n  o f  th e  P a p e r  h e ad ed  “ L ow - 
T em p era tu re  T re a tm e n t,” a  b r ie f  re fe ren ce  w as m ade 
to h ig h  stee l c o n te n t in  th e  p ro d u c tio n  o f  ac icu la r 
cast irons, the A u th o rs  h av in g  q u o te d  a  s ta te m e n t by  
som e o th e r  a u th o r ity  to  th e  effect th a t  th e  bes t resu lts 
ap p eared  to  be o b ta in e d  w ith  a h ig h  steel c o n te n t in 
the charge . In c id en ta lly , one w o u ld  like to  k n o w  w ho 
th a t a u th o r ity  w as. H o w ev er, i t  sh o u ld  be  p o in ted  
out th a t  a c ic u la r  cas t iro n s, th a t  w as to  say  cas t iro n s 
w ith  an  a c ic u la r  m a trix , w ere  m ad e  by  a c e r ta in  p ro ­
cess, b u t  need  n o t be  cu p o la  m elted . T h ey  co u ld  be 
o b ta in ed  f ro m  e lec tr ic  fu rn a c e , ro ta ry  fu rn a c e  o r .e v e n  
crucib le-m elted  iro n , as w ell as c u p o la -m e lted  m eta l, 
and  th e  u se  o f  s tee l sc ra p  w as n o t  e ssen tia l f o r  the  
fo rm a tio n  o f  th is  ty p e  o f  s tru c tu re . O f cou rse , it w as 
agreed  th e re  w as less g rap h ite  a n d  b e tte r  p a tte rn e d  
graph ite , a n d  th e re fo re  h ig h e r s tren g th , in  ac icu la r  
cast iro n s  w h en  m a d e  b y  th e  cu p o la  p rocess fro m  
high stee l sc rap  m ix tu res .

N ick el A dditions
M r. M c R ae  S m ith , co n tin u in g , sa id  he  d id  n o t  w ish 

to e n te r  in to  an y  d iscussion  a b o u t n ickel add itio n s, 
bu t w o u ld  like to  p o in t o u t th a t  th e  s im ple ad d itio n  
of n ick e l to  an y  cas t iro n  h a d  n ev e r b een  c la im ed  to  
give in creased  s tren g th . N ick e l w as e ssen tia lly  a 
g rap h itise r w hen  used  b y  itse lf  as an  a llo y in g  e lem en t 
in cas t iro n , a n d  th e re fo re  silicon  ad ju s tm e n t m u st be 
ca rried  o u t a t th e  sam e tim e  as th e  n ickel ad d itio n  
w as m ad e  in  o rd e r  to  ge t in c reased  stren g th . N ick e l, 
of co u rse , h a d  o th e r  benefic ia l effects o n  th e  m atrix . 
A gain  rev ertin g  to  T a b le  III. th e  co m p o s itio n s  w ere 
ra th e r  su rp rising . T h e  m ix  w h ich  d id  n o t  c o n ta in  any  
steel h a d  a to ta l c a rb o n  c o n te n t o f  3.60 p e r  cen t., and  
a silicon  c o n te n t o f  1.40 p er cen t. T h e  silicon  c o n ­
ten t o f  th a t  m ix , a f te r  silicon  ad d itio n , w as 1.58 p er 
cent., w h ile  th e  silicon  c o n te n t o f  th e  70 p e r  cen t, steel 
m ix , a f te r  silicon  ad d itio n , w as 1.87 p e r cen t. P re ­
su m ab ly  th e  a m o u n t o f  silicon  ad d ed  w as th e  sam e 
th ro u g h o u t th e  w h o le  series o f  m ixes. H e  ask ed  
w h e th e r th a t  increase  o f  fina l silicon  c o n te n t fro m  
1.58 to  1.87 p er cen t, w as an  in ten tio n a l in c rem en t 
o r  w h e th e r  i t  w as acc id en ta l. I t  seem ed  su rp rising  
th a t  th e  70 p e r  cen t, s tee l m ix  o rig in a lly  co n ta in ed  as 
m u c h  as 1.83 p e r  cen t, silicon. C o u ld  the A u th o rs

give an y  ad d itio n a l in fo rm a tio n  o n  th is po in t. A gain , 
th e  cu rves sh o w n  in  th e  P a p e r  w ere b eau tifu lly  
sm o o th , sm o o th e r  th a n  h e  h a d  ever seen  d u rin g  his 
fo u n d ry  experience . H e  a sk ed  w h e th e r th ey  w ere  the 
re su lts  o f  in d iv id u a l tests o r  w h e th e r th ey  w ere 
averages.

M r . B a r n e s  s a id  th e y  w e re  th e  re s u lts  o f  in d iv id u a l 
te s ts .

M r . M c R ae  S m it h  w en t on  to  co n g ra tu la te  th e  
A u th o rs  o n  th e ir use o f th e  Jo m in y  tes t fo r  assessing 
th e  h a rd e n a b ility  o f  cas t iron . A lth o u g h  o f  g rea t 
th e o re tic a l in te rest, h e  co u ld  scarce ly  see th e  p rac tica l 
re a so n  fo r  in tro d u c in g  th is w ork , because , in  his 
o p in io n , on e  co u ld  on ly  h e a t- tre a t cas t iro n  by 
q u en ch in g  a n d  tem p erin g  m eth o d s in  th e  case o f c o m ­
p a ra tiv e ly  sim p le  castings, such  as liners, g ear b lanks, 
an d  so on . H e  p resu m ed  the A u th o rs  w o u ld  n o t c o n ­
side r h e a t- tre a tin g  cy linder b locks, etc., by  quen ch in g  
a n d  tem p erin g  m eth o d s.

M r . B a r n e s  ag reed  th a t  th ey  w ou ld  n o t, b u t m any  
h ig h -d u ty  iro n s w ere  h ea t- trea te d  fo r  ce rta in  a p p lica ­
tions, an d  th e  m a tte r  m ig h t b e  o f interest.

“ H igh V alue o f the P a p e r”
M r. H . J. Y o u n g  (M em ber) said  th a t  th is P ap e r 

w as u n iq u e . W ith o u t em phasising  any  p o in t, the  
A u th o rs  s ta ted  a ll they  d id  an d  a ll they  fo u n d — thus 
fo llow ing  o u t th e  w itness’s o a th . T h e ir  p re sen ta tio n  
o f  the  re su lts  w as u n co lo u red  b y  th e ir  o p in ions o r 
th o se  o f  o thers. F in a lly , they  re fra in ed  f ro m  th e  use 
o f te rm s u n d e te rm in ab le  by  scientific m easu rem en t, 
such  as “ ra n d o m .” In  co n tr ib u tin g  to  the  d iscussion, 
he  desired  to  m a k e  c lea r  one p o in t, n am ely , th e  h igh  
v a lu e  o f  the  P a p e r  as an  ex am p le  o f  unb iassed  
resea rch .

T h e  ad d itio n  o f  1 p e r  cent, o f  n ickel w o u ld  b e tte r  
h a v e  b een  0.1 per cen t., as u sed  in  the  case o f  o th er 
in o cu lan ts . H e  h im self h ad  n o t fo u n d  th a t  1 per 
cen t, o f  n ickel ra ised  the  tensile  s tren g th  o f  a cast 
iro n  w h ich  w ith o u t th e  n ickel w as a ll-p ea rlitic  in  the 
tes t-b ar. H e  th o u g h t th a t  the  rem ark s a b o u t nickel 
an d , also , a b o u t refined  p ig -iron , w ere fo re ig n  to  the 
P aper.

H e  obse rv ed  th a t the 30 p e r  cen t, steel m ix tu re  gave 
betw een  15.1 a n d  15.5 tons p er sq. in. tensile  and, 
a f te r  in o cu la tio n , its s tren g th  ro se  to  betw een  15.9 
a n d  17.6 tons. T h ese  a p p ea red  to  h im  to  b e  low  
figures. W o u ld  th e  A u th o rs  expect a sim ila r im p ro v e­
m en t in a 30 p er cen t, steel m ix tu re  tu n ed  u p  to 
give 17.6 tons b e fo re  in o cu la tio n ?  •

T h e  40 per cen t, steel, m ix tu re  as charged  in to  the 
cu p o la  h a d  a to ta l c a rb o n  c o n te n t n o t exceed ing  2.50 
p e r  cent.,- y e t th e  cas t iro n  m ade fro m  it con ta ins 
3.30 p e r  cent. W o u ld  th e  A u th o rs  ag ree  th a t  h igh  
c a rb o n  p ick -ups h a v e  to  be  tak en  in to  acco u n t w hen  
co nsidering  b o th  the  u n in o cu la ted  and  the inocu la ted  
resu lts?

A  q u a r te r  o f  a  cen tu ry  ag o  it w as n o t unco m m o n  
to  k eep  o u t o f  th e  cu p o la  ch arg e  a b o u t 0.25 p er 
cen t, o f  th e  silicon  an d  to  p u t it in  a t the  cu p o la  
sp o u t as fe rro -silico n . I t  w as th e n  believed  on e  got 
f ro m  a  q u a r te r  to  a w ho le  to n  e x tra  tensile  by  th is .
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p ro ced u re , w hich  w as looked  u p o n  as scavenging, 
refining, deox id ising , k illing , a n d  so  one. E v e n  a lte r  
read in g  th is P ap e r w ith  close a tte n tio n  he  (M r. Y o u n g ) 
used  th e  te rm  in o cu la tio n  w ith  som e reserve . ’T he 
A u thors re fe r  to  a n  effect u p o n  the  p ea rlite  an d  o l 
sem i-so rb itic  stru c tu re , n o n e  o f w h ich  fitted  in w ith  
in o cu la tio n  as h e  saw  it.

I t  m igh t possib ly  n o t be know n to  the  A u th o rs  th a t 
one co u ld  p ro d u ce  w ith  ce rta in ty  day  in a n d  day  ou t 
a grey  cast iro n  co n ta in in g  no  n ickel, n o  steel, no  
sc rap  w ith  n ickel o r  steel in  it, and  no  in o c u la n t, the  
p earlite  o f  w h ich  is so  fine th a t i t  c a n n o t be  reso lved  
a t 400 d iam eters  b u t req u ire s  1,500 d iam eters, a t  w hich  
m agnification  it gives a  ch a rac te ris tic  “ sm oky  ’ 
ap p ea ran ce . T h e  first p h o to -m ic ro g ra p h  o f th is iro n  
ap p ea red  in a  P a p e r  re a d  by h im  in 1935 b e fo re  the  
In stitu te  o f A u to m o b ile  E ngineers .

H e drew  a tte n tio n  to  the fac t th a t in 1928 the  
M eeh an ite  C o rp o ra tio n ’s B ritish  specification  tre a te d  
m o lten  grey  iro n  w ith  silicide, an d  s ta ted  th a t it 
“  acts to p rec ip ita te  ad d itio n a l c a rb o n  in  sp ite  of 
w hich the tensile an d  tran sv erse  s tren g th  w ill be 
m a te ria lly  increased .” S ix teen  y ears la te r  co u ld  one 
a lte r  the  w ords “  in  sp ite  o f  ” to  “ becau se  o f  ” ? 
C o u ld  o ne  p ro v e  th a t th e  in crease  o f  g ra p h ite  w as 
sufficient to  -alter the  tensile  e ith e r  w ay? W ere  
fo u n d ry m en  su re  th a t  “ re fin em en t ” o f  th e  g ra p h ite  
was the  reaso n  fo r  w h atev er phy sica l im p ro v e m e n t they  
observed? T h ere  w as one th in g  o f w hich  he was 
ce rta in , n am ely , th a t  the M e eh an ite  C o rp o ra tio n 's  
1928 specification  to o k  a ll o r ig in a lity  o u t o f  w h at
to -day  is ca lled  inocu la tio n .

T a b le  I I  show ed  eigh t m ix tu res , the  firs t five c o n ­
ta in ing  30 to  40 p e r  cen t, o f  sc rap  iro n , th e  n ex t tw o 
o n ly  15 per 'cen t., and  the  la s t no n e . F u r th e r , 
p ig -iron  N o . 3 (T ab le  I) w as u n u su a l, a n d  o c c u rre d  in 
on ly  tw o o f the  e ig h t m ix tu res. H e  (M r. Y o u n g )
th o u g h t th a t e ith e r  a ll o r n o  rem elted  iro n  sh o u ld  
have been  used, an d  he  w o n d ered  w h e th e r  the A u th o rs  
knew  h o w  sensitive cas t iro n  w as to  th e  “  m ak e-u p  ” o f  
the m ix ture .

F o r  exam ple , su p p o se  the  sto c k y a rd  c o n ta in e d  on ly  
co m m o n  lig h t sc rap  iro n  an d  a  co m m o n  p ig -iro n , 
bo th  o f th e  sam e co m p o sitio n . I t  w as a  c e r ta in ty  th a t  
a cast iro n  m ad e  f ro m  all p ig -iro n  w o u ld  be  d ifferen t 
fro m  a one m ad e  fro m  all sc rap  iro n ; e q u a lly  one
m ade f ro m  o n e -q u a rte r  sc rap  p lu s th re e -q u a rte rs  p ig ,
an d  vice •versa. F u rth e r , if  a  cas t iro n  w as rem e lted  
alone , w ith  m erely  ad d itio n s o f fe rro -s ilico n  a n d  fe rro ­
m anganese  to  the  cu p o la  to  keep  the  m ain  co m p o s itio n  
the sam e, th e  re su ltan t iro n  w o u ld  be d ifferen t. It 
w as p ro b ab ly  b eyond  the  w it o f  m an  to  m ak e  tw o  
th ings so a lik e  th a t  n o  tes t w o u ld  d e tec t a  d ifference, 
an d  very  su re ly  tw o  c as t iro n s  w ere d iss im ila r w hen 
m ade f ro m  d iffe ren t m ix tu res ; th ey  m ig h t seem  to  be 
iden tical u n til som e test o r  o th e r  p ro v ed  o therw ise.

H e (M r. Y oung) d id  n o t re m e m b e r w ho  p u b lish ed  
the  fa c t th a t  tre a tm e n t betw een  400 a n d  450 deg. C . 
ten d ed  to  ra ise  th e  tensile  o f  c a s t iro n , b u t  b e fo re  th e  
in tro d u c tio n  o f L an z  P e rlit iro n  a b o u t 1920 th is p ro ­

ced u re  w as u sed  by h im  fo r  a ll th e  m o re  im p o rta n t 
p a r ts  o f  la rg e  D iese l eng ines. T u m b lin g  in  a  ru m b lin g  
b a rre l b ro u g h t a b o u t so m e w h a t th e  sam e effect. 
N e ith e r  tre a tm e n t p ro d u c e d  any  c h an g e  w h ich  had  
been  d e tec ted  th ro u g h  th e  m iscro sco p e , b u t  a  b a r  of 
grey  iro n  tre a te d  by  e ith e r  m e th o d  v ery  sligh tly  e lo n ­
g a ted  a n d  in c rease d  its s treng th .

A s a  co n c lu s io n  to  th e ir  P a p e r  th e  A u th o rs  believed 
th ey  sh o w ed  th a t  th e  so lid ity  o f c a s t iro n  im p ro v e d  as 
the  steel c o n te n t in c rease d , a n d  th ey  used  su lphur- 
p r in tin g  to  il lu s tra te  it. H e  (M r. Y o u n g ) d id  n o t find 
the ev idence  co n v in c in g , an d  a sk ed  th e  A u th o rs  if  they 
h ad  tried  the effects o f  v a rio u s  to ta l-c a rb o n  con ten ts 
u p o n  iro n  o f  o n e  steel co n te n t;  a lso  if  th ey  h a d  con­
s id e red  th e  m e th o d  o f  E m m el a n d  h o w  it w ou ld  have 
affected  th e ir  iro n s  a n d  resu lts .

H e w ished  th ey  h a d  n o t in tro d u c e d  cu p o la  practice 
in to  th is  P ap e r. F o r  th ir ty  y ears  h e  h a d  h a d  the 
a lm o s t c o n s ta n t task  o f  h av in g  to  re a d  h o w  som ebody  
o r  o th e r  be liev ed  a  c u p o la  sh o u ld  be  w o rk ed  o r co n ­
stru c ted  o r  b o th . W h en  a  c o n su lta n t i t  w as h is task  
to  m ak e  fu n c tio n  a n y  cu p o la  in an y  fo u n d ry  a n d  to  do 
it w ith o u t u n d u e  ex p e n d itu re  o f  m o n ey , tim e  o r  w ords. 
L ong  a g o  in  a  w eak  m o m e n t h e  w ro te  o u t precisely 
h o w  he  d id  th is  a n d  i t  to o k  b u t a few  lines— th e  artic le  
w as re tu rn e d  to  h im  as c o n ta in in g  n o  in fo rm a tio n .

T h e  ab o v e  re m a rk s  w ere  b u t  a  m o d e s t co n tr ib u tio n  
to  a  b rave  re sea rch . W h a t it  m u st h av e  tak en  to 
acco m p lish  o n ly  th o se  knew  w ho  h a d  th e ir  ow n w ork 
to d o  as w ell a s  try in g  so m e th in g  like  th is. It was 
u p o n  such  in d iv id u a l effo rt th a t  o u r  n a tio n a l  g reatness 
w as e s tab lish ed  in the  p as t; m ay  th is  P a p e r  create  
an  u rge  fo r  p o st-w a r re se a rc h  by in d iv id u a ls , M r. 
Y o u n g  co n c lu d ed .

Sulphur C ontent
M r. J. R o x b u r g h , •A .M .I.M ech .E . (M em b er), co m ­

m en ted  th a t  the  su lp h u r  c o n te n t h a d  b een  o m itted  from  
all the  ana ly ses q u o te d  by  th e  A u th o rs . W h e th e r  or 
n o t they  h a d  o m itte d  i t  p u rp o se ly  h e  d id  n o t  know ; it 
w o u ld  p ro b a b ly  h a v e  g iven  rise  to  a  g re a t d e a l o f  d is­
cussion , b u t, a f te r  a ll, th e  su lp h u r  c o n te n t  w as very 
im p o rta n t. A g a in , th e  co m b in e d  c a rb o n  con ten t, 
w h ich  w as a lw ay s a  very  im p o r ta n t  f a c to r  in  cas t iron , 
w as n o t q u o ted .

N a tu ra lly , he  co n tin u e d , th o se  w h o  h a d  to  o pera te  
fo u n d rie s  h a d  h a d  a  g re a t d ea l o f  ex p erien ce  o f  add ing  
steel, a n d  u n d o u b te d ly  w h en  it w as firs t in tro d u c e d  the 
im p ro v e m e n t in  th e  p h y sic a l p ro p e rtie s  w as d u e  to  the 
low ering  o f  th e  to ta l c a rb o n , s ilicon  a n d  p h o sp h o ru s  
co n ten ts . L a te r  it w as fo u n d  th a t  b y  a d d in g  silicon  to 
a m a te r ia l w h ich  w as rea so n a b ly  free  f ro m  g ra p h ite —  
a w h ite  iro n — o ne co u ld  get a  very  m u ch  m o re  refined 
g ra p h ite  w hen  i t  w as p rec ip ita ted .

C o m in g  to  so m e r a th e r  d o m es tic  q u e s tio n s , M r. 
R o x b u rg h  ask ed  h o w  m a n y  m ix tu re s  the  A u th o rs  
ac tu a lly  m elted  in  th e ir  fo u n d ry , o r  w h e th e r  th ey  were 
m ak in g  ju s t o n e  m ix tu re . T h e y  h a d  q u o te d  a ll so rts 
o f  p e rcen tag es o f  steel, a n d  it w as very  im p o rta n t  to 
k n o w  w h ich  p a r t ic u la r  m ix tu res  w ere in  fa c t used 
A n o th e r  im p o rta n t c o n s id e ra tio n  w as th e  sec tio n  o f  the  
cas tings p ro d u ced . W ere  th e  A u th o rs  d ea lin g  w ith  
s ta n d a rd  so rt o f  casting , o r  w as th e re  a g re a t  v a r ia tio n  
o f  sec tio n ?  varia tio n
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F in a lly , h e  em p h asised  th e  p o in t ra ised  by M r. 
M cR ae  S m ith  c o n ce rn in g  th e  effect o f  the ra te  o f m e lt­
ing o n  th e  to ta l c a rb o n  co n ten t.

M r . E . H u n t e r  (M em b er) sa id  he  th o ro u g h ly  agreed  
w ith th e  A u th o rs  as to  the  v a lu e  o f  h igh  steel m ix ­
tures; i t  w as th e  o n ly  w ay to  m ak e  rea lly  so u n d  pres­
su re-tigh t cas tin g s. H e  w as m elting  reg u la rly  m ix ­
tures co n ta in in g  u p  to  70 per cen t, o f  steel, w h ich  d id  
n o t d es tro y  th e  cu p o la  lin ing  an y  m o re  th a n  d id  
o rd inary  grey  iro n , if  o n e 's  m e ltin g  p rac tice  w ere goo d ; 
he m elted  grey  iro n  a n d  h ig h  steel m ix tu res p a ra lle l. 
He w as ra th e r  co n ce rn ed  th a t the  A u th o rs  h a d  n o t 
m en tioned  b la s t velocity , because f ro m  h is experience  
of h igh  steel m ix tu res , if th a t w ere to o  h igh , tro u b le  
w ould  be en co u n te red .

C om m en tin g  on  the r a th e r  low  tensile  resu lts q u o ted  
by the A u th o rs , M r. H u n te r  sa id  he  w o u ld  h av e  ex­
pected, in the  70 p e r  cen t, s tee l m ix , a  ten s ile  streng th  
of 25 to  27 to n s p e r  sq. in . in  th e  as-cast co n d itio n , 
ra th e r  th a n  th e  18 to n s p e r  sq. in . q u o ted  by  the  
A u thors. H ow ev er, th a t  m ig h t be a  m a tte r  o f  te s t-b a r  
technique.

H av ing  h a d  th e  p riv ilege  o f  v isiting  th e  A u th o rs  
during  th e  co u rse  o f  th e  w o rk  describ ed  in th e  P ap er, 
he co u ld  testify  to  its th o ro u g h n ess . F u rth e rm o re , it 
w ould be a g o o d  th ing  if  a ll w h o  w ere in te rested  in 
the w o rk  co u ld  see the A u th o rs ’ o rig in a l su lp h u r  p rin ts , 
fo r  th o se  p rin ts  gave  a  m u c h  b e tte r  id ea  th a n  th e  r e ­
prin ts o f  h ow  the  A u th o rs  h a d  se t a b o u t th e  m easure" 
m ent o f  soundness.

R eg ard in g  M r. M c R ae  S m ith ’s s ta te m e n t th a t 
inocu la ting  f ro m  a  w h ite  iro n  h a d  gone o u t-o f-d a te  
six o r  seven  y ears  ago , he  a sk ed  M r. M c R ae  S m ith  
if th a t w as w h a t h e  m e a n t to  convey .

M r . M c R ae  S m it h  s a id  t h a t  th e  p e r io d  s ta te d  w a s  a  
c o n s e rv a t iv e  e s tim a te .

M r . H u n t e r  co m m en ted  th a t  su re ly  th e  in o cu la tio n  
from  an  iro n  w h ich  w ou ld  n o rm a lly  cas t w h ite  w as the 
m ost c lassical w ay  o f c o n tro llin g  c a rb o n , an d  he 
believed it w as still the  very  bes t m eth o d . C e rta in ly  
it w as th e  m e th o d  th a t  he  used .

A uthors’ R eply
M r. B a r n e s  rep lied  to  th e  d iscussion  on  b e h a lf  o f 

h im self and  h is co lleag u e . D ea lin g  first w ith  M r. 
life Bell’s s ta te m e n t th a t  a refined  iro n  m ix , co rre sp o n d in g
i i  to the A u th o rs ’ 70 p er cen t, steel m ix , w ou ld  co st on ly

4s. 9d. p er to n  m o re , he  sa id  the  in fo rm a tio n  given 
in th e  P a p e r  w as b ased  en tire ly  on  th e  ex p erien ce  o f 
th e  H u m b e r  C o m p an y , in c lu d in g  th e ir  experien ce  in 
the  pu rch ase  o f  iro n , an d  th e  figures g iven  w ere e n ­

ds tire ly  co rrec t. T h e  o rig in a l m ix tu re  fo r  th e ir  cy lin d er
iro n , w h ich  h a d  g iven a tensile  s tren g th  o f  13 to  14
to n s p er sq. in ., h a d  co n ta in ed  65 p er cent, o f  pig-
iro n  an d  1 p e r  cen t, o f  n ickel. T ak in g  th e  sc rap  cost 
a t m ix tu re  cost, in  a cco rd an ce  w ith  th e  In s titu te ’s re ­
co m m en d a tio n s , th e  d ifference in  p rice resu ltin g  fro m  
the  ch an g eo v e r to  th e  m ix tu re  co n ta in in g  20 p er cent. 

d  steel w as 60s. p e r  to n . A  d an g e r a b o u t th e  use  o f
refined  iro n  w as th a t  fo u n d e rs  m ig h t be inc lined  to

i l l  p ile it in to  th e  cu p o la , in  th e  h o p e  o f  o b ta in in g  a
on m arv e llo u s  m eta l.

I t w as tru e , as M r. Y o u n g  h a d  said, th a t  th e  ad d i­

tio n  o f  an  in o c u la n t to  a grey  iro n  w as n o t new . 
A ll th a t  th e  A u th o rs  h a d  tried  to  do in the P a p e r  w ith  
reg a rd  to  it w as to  p ro v e  th a t  it h a d  to  be con tro lled . 
If  on e  m ere ly  lo a d e d  it  in to  a  lad le , in  th e  h o p e  th a t 
a b a d  iro n  w o u ld  b e  sa tis fac to ry , th a t  b a d  iro n  w ould  
d e te r io ra te  se riously . H e  ag reed  w ith  M r. Bell th a t 
th e  ad d itio n  o f  a lloys in  a c o n cen tra ted  fo rm  in the  
lad le  w as a  very  d an g ero u s a n d  expensive p ractice. 
E ven  d is tr ib u tio n  w as o f  g rea t advan tage .

A s to  th e  suggestion  th a t a fo u n d ry  using  a  high 
stee l m ix tu re  w ou ld  experience  uneven  m elting , he 
sa id  th a t  th a t  w as n o t h is experience. H e  w as m elt­
ing a  60 p er cen t, steel m ix tu re  fo r  e ig h t h o u rs per 
day , an d  it w as p o u re d  in to  g reen -sand  m ou lds, being  
used  fo r  th e  casting  o f  flyw heels 2 in . th ick . T h ere  
w as n o  feeder, th e  m e ta l being  p o u red  th ro u g h  sm all 
c e n tra l ru n n e rs ; an d  th e  flyw heel h a d  to  b a lan ce  to  
w ith in  close lim its.

W ith  reg ard  to  the  chill d ep th  an d  the  d iscard ing  
o f  sam ples w h ich  w ere n o t o f  th e  ch ill d e p th  req u ired , 
h e  sa id  th e  ch ills d id  n o t v ary  greatly . T hey  h a d  a 
ra n g e  o f  ch ills fo r  each  g rade  o f  iro n , a n d  th e  only  
reaso n  fo r  d iscard ing  a  sligh t v a ria tio n  o f  chill in 
these  tes ts  w as to  m ak e  co m parisons as academ ica lly  
acc u ra te  as possib le.

In  m eltin g  w ith  h ig h  c a rb o n , h is p rac tice  w as to  
w o rk  w ith  a b ed  o f 42 in., an d  fo r  th e  60 p er cent, 
s tee l m ix  h e  used  a 14 p e r  cen t, charge. F o r  th e  20 
p er cen t, steel m ix  he used  the sam e bed, and  the  
ch arg e  w as 12 p e r  cen t. T h e  tap p in g  te m p e ra tu re  fo r  
the  h ig h  steel m ixes w as a b o u t 1,500 deg. C . I t  w ent 
to  th e  tra c k  in  i - to n  lad les, an d  w as cast in to  green- 
sand  m oulds.

W h ils t h e  h a d  n o t a t  h a n d  th e  figures fo r  b las t 
velocity , h e  sa id  he  lik ed  to  p u t in  600 cub. ft. o f  a ir  
p e r m in . fo r  each  to n  p er h r. o f m etal req u ired  fro m  
the  cupo la .

W ith  reg a rd  to  low -tensile  streng th  o f  som e refined 
iro n  m ixes, M r. B arnes sa id  th a t  a  la rg e  n u m b er of 
fo u n d rie s  in  th e  M id lan d s w ere using  50 to  65 p er 
cen t, o f  fa irly  expensive p ig -irons in  th e  charge . It 
w as costly , a n d  th e  iro n  p ro d u ced  w as n o t p a r tic u ­
la r ly  good , w h en  th e  cost o f  th e  m ix tu re  w as co n ­
sid e red . In c id en ta lly , th e  w ea r resis tance  o f  cy linder 
bo res h a d  im p ro v ed  g rea tly  w hen  th e  H u m b e r  C o m ­
p an y  h a d  ch an g ed  o ver to  th e  20 per cent, steel m ix. 
B locks w ere  ta k e n  o u t on  test, a n d  th e  w ear resis tance  
in  th e  b o res  w as m o re  th a n  tw ice th a t a ffo rded  by  
th e  iro n  p rev io u sly  used.

R ep ly in g  to  M r. S m ith so n ’s q u estio n  as to  th e  
so u rce  o f  th e  lo w -su lp h u r an d  lo w -p h o sp h o ru s sc rap , 
M r. B arnes sa id  it w as n o t b o u g h t sc rap , b u t w as h is 
ow n  m ix tu re  re tu rn s . Som e o f  it  w as flyw heel sc rap  
w ith  a 60 p er cen t, steel base, so  th a t  i t  w as a lread y  
a lo w -p h o sp h o ru s iro n  w h en  m eltin g  w as com m enced.

T h e re  w as n o th in g  special a b o u t th e  cu p o la  m e lt­
ing. T h e  id ea l tu y ere  ra tio  fo r  a 30-in. in te rn a l 
d ia m e te r  cu p o la  w as a b o u t 1 :5 1  o r  1 : 6 , a lth o u g h  th e  
reco m m en d ed  ra tio  g iven in  th e  P ap er w as 1 .5 . T h e  
ra tio s  in  th e  cu p o la s m en tio n ed  in  th e  P ap e r w ere 
respec tive ly  1:1 0  an d  1:37 . T h ey  b o th  m elted  the  
60 p er cen t, s tee l m ix , w ith  h ig h  carb o n . As to  larger
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m elts in  steel m ix tu res , h e  d id  n o t see th a t  th a t  
m atte red . O n  ce rta in  days h is fo u n d ry  m e lted  w ell 
over 25 to n s  o f th e  60 p e r cent, steel m ix tu re ; an d  
h e  believed  it w as n o  m o re  difficult o ver a  lo n g  p e rio d  
th a n  a sh o rt period .

Selection o f Steel Scrap
R ep ly ing  to  M r. M c R ae  S m ith ’s q u es tio n  c o n c e rn ­

ing  th e  se lec tion  o f  steel sc rap , he  sa id  h e  specified  
th a t  its len g th  sh o u ld  n o t b e  m o re  th a n  o n e -th ird  th e  
d iam e te r  o f th e  cu p o la , a n d  n o t  m o re  th a n  5 in . w ide 
a t  th a t  m ax im u m  leng th . A p a r t f ro m  th o se  lim ita ­
tions, h e  accep ted  an y th in g ; th e  c o m p o s itio n  o f  th e  
steel d id  n o t  m a tte r  a  lo t. F lash in g s f ro m  d ro p  fo rg ­
ings w ere u sed  v ery  sa tis fac to rily . T h e re  w as n o  re- 
ca rb u ris in g  a t a ll in  o rd e r  to  ach ieve  th e  re q u ire d  
to ta l c a rb o n  figure; it w as a  n a tu ra l  p h en o m en o n . H e  
u sed  14 p e r cen t, coke , an d  th e re  w as n o  d ifficu lty  in 
ach iev ing  th e  3.1 p er cen t, ca rb o n . H e  h a d  n o t ex ­
p e rim en ted  w ith  th e  p h o sp h o ric  iro n s, a n d  d id  n o t  
th in k  th a t  h e  w ou ld . A t n o  tim e  h a d  th e  m e ltin g  
been  done ex p erim en ta lly  in sm all a m o u n ts  in a 
crucib le .

T h e  increase  o f  tens ile  s tren g th  w as n o t d u e  essen ­
tia lly  to  th e  d ecreasing  g ra p h ite  c o n te n t o f  th e  iro n s; 
h e  fe lt th a t i t  w as du e  ra th e r  to  the  increased  a m o u n t 
o f com b in ed  c a rb o n  in the  pearlite .

I t  w as tru e , as  M r. M c R a e  S m ith  h a d  sa id , th a t 
n ickel w as a g rap h itise r. B u t w hy  a d d  n ickel to  g raph i- 
tise w hen  th a t  co u ld  be d o n e  m u ch  m o re  ch eap ly ?  By 
ad d in g  a sm a ll a m o u n t o f  in o c u la n t o n e  co u ld  ach ieve  
the sam e re su lt in  th e  -ordinary eng ineering  g rey  iro n . 
Som e firm s ad d ed  1 per cent, o f  n ickel b ecau se  they  
believed it  w as a  goo d  th ing  to  do. T h e re  w as no  
d o u b t th a t it w as a goo d  th ing , b u t it w as very  
expensive, u n n ecessa rily  so  w hen  on e  co u ld  b u y  a 
cheap  “ p i l l ” in the  fo rm  o f  an  in o cu lan t.

A lth o u g h  h e  co u ld  m e lt 100 p e r  cen t, steel, h e  d id  
n o t w an t to  do  so; h e  d id  n o t k n o w  h o w  h e  w o u ld  
in tro d u ce  all the  silicon  n ecessa ry  to p ro d u ce  m eta l 
su itab le  fo r  th e  section  o f  cas tin g  th a t  h e  w as 
m aking. H e h a d  a t one tim e m elted  a m ix  co n ta in in g  
n early  95 p e r cen t, o f  steel, f o r  the  dup lex in g  o f 
sh o rt-an n ea l m alleab le  iro n , an d  w ith  v ery  little  
trou b le .

R ep ly ing  to  M r. R o x b u rg h , M r. B a rn es sa id  th e re  
w as n o t a  w ide v a r ia tio n  o f su lp h u r  c o n ten t; th e  
v aria tio n  w as betw een  0.08 and  0.09 p e r cen t.

D eterm ination o f Sulphur Content
M r . R o x b u r g h  a s k e d  h o w  th e  s u lp h u r  c o n te n t  w a s  

d e te rm in e d , f o r  th e  fig u res  s e e m e d  to  b e  v e ry  lo w .
M r. B a r n e s  sa id  th a t  th e  g ra v im e tric  m e th o d  w as 

u sed , an d  the  m elts w ere fa irly  co n s isten t in  re sp ec t 
o f  su lp h u r co n ten t.

R ep ly ing  to  th e  q u estio n  c o n ce rn in g  th e  m ix tu res 
u sed  in h is fo u n d ry , M r. B arnes sa id  th a t  a s tee l-free  
m ix tu re  w as used  fo r  very  lig h t p a r ts , f ro m  £  in . u p  
to |  in. o r } in . T h e  60 p e r cen t, steel m ix tu re  w as

u sed  fo r  flyw heels a n d  fo r  pu lley s, a n d  th e  20 p er 
cen t, steel m ix tu re  fo r  cy lin d ers .

M r . R o x b u r g h  ask ed  if  i t  w ere  th e  p rac tice  to  
c o rre la te  d e p th  o f  ch ill w ith  sec tion .

M r . B a r n e s  rep lied  th a t  it w as, b u t  h e  e r re d  very 
m u c h  o n  th e  so ft side. I f  h e  w ere  m ak in g  flyw heels 
on ly  h e  w o u ld  w a n t a ch ill o f  a b o u t  12, as against 
th e  4, 5 o r  6 th a t  h e  w as using . B u t h e  h a d  to  run  
o th e r  p a r ts  in  th e  flyw heel iro n , w h ere  th e  th innest 
m a c h in e d  se c tio n  w as f- in ., a n d  m a c h in a b ility  was 
still re q u ire d . I t  w as a v ery  so ft iro n , a n d  it had  
still a  h ig h  tensile . T h is  a lso  an sw ere d  M r. H u n te r, 
w h o  w as q u ite  r ig h t in  expecting  a h ig h e r strength  
w ith  70 p er cen t, steel, as long  as th e  ch ill test was 
c o rre la te d  c lose ly  to  the  cas tin g  section .

F in a lly , w ith  re g a rd  to  te s t-b a r  te ch n iq u e , he said 
th a t  a sh a p ed  b a r  o f  0 .75 in . w as m ad e  an d  was 
m ach in ed  dow n  to  0.564 in.

M r . J. A r n o t t , F .I.C . (M em b er)  w ro te  th a t the 
A u th o rs  h a d  co v e red  a w ide  scope, b u t in  the  w rite r’s 
o p in io n , m an y  fe a tu re s  d e tra c te d  f ro m  /the value of 
the  w o rk  done.

(1) T h e  effect o f  in c re a s in g  steel ad d itio n s  was 
ded u ced  f ro m  a se t o f  ch a rg es o f  very  v a ry in g  nature. 
T h e  use o f  six  d ifferen t ra w  m a te r ia ls  w as ra ther 
puzzling , a n d  it w as su rp ris in g  to  find  ch arg es con­
ta in in g  pigs o f  3.1 an d  0.18 p e r  cen t, silicon  respec­
tively.

(2) T h e  p h o sp h o ru s  co n te n ts  o f  th e  final m ixes 
’ in  T a b le  I I I  w ere  m u ch  h ig h e r  th a n  th o se  ca lcu la ted

fro m  the  ch a rg es in  T a b le  II. T h e  p h o sp h o ru s 
c o n te n t o f  th e  m ix  w ith o u t steel w as h ig h e r  th a n  tha t 
o f an y  o f  the  raw  m a te r ia ls  u sed .

(3) T h e  to ta l c a rb o n  c o n te n t o f  th e  ra w  m ateria ls 
w as n o t g iven, h en ce  it is n o t p o ss ib le  to  see the 
effectiveness o f  th e  steel ad d itio n s .

(4) A lth o u g h  th e  A u th o rs  m e n tio n  m o d e rn  h igh-du ty  
iro n s a t the  b eg in n in g  o f  th e ir  P a p e r , the  strengths 
o b ta in e d  on ly  to u c h e d  the  lo w er ra n g e  o f  w h a t m ight 
be  ca lled  h ig h -s tre n g th  iro n .

A s w o u ld  b e  ex p ec ted  f ro m  th e  to ta l ca rb o n  
figures, the m a x im u m  w as o f  th e  o rd e r  o f  20 tons 
p e r  sq. in. N o  in d ica tio n  w as g iven  o f  ho w  higher 
le q u ire m e n ts , say  a m in im u m  o f  20 to n s p e r  sq. in. 
w ere to be assu red .

(5) In  th e ir  co m m en ts  o n  th e  use o f  refined  pig- 
iro n  a n d  o f  n ickel, th e  A u th o rs  d id  n o t c red it the ir 
fo u n d ry  b re th re n  w ith  m u c h  b usiness acu m en  The 
ex am p le  g iven  on  page 1 o f  the P a p e r  sim p ly  ind icated  
a m isu se  o f  g o o d  m ate ria l.

M r . B a r n e s , in rep ly  to  M r. A rn o tt , w ro te  th a t  the 
use  o f  p ig -iro n s o f  v a ry in g  n a tu re  w as e ssen tia l to 
p ro d u c e  ch arg es g iv ing  th e  sam e c o n s ta n t ch ill dep th  
w ith  v a ry in g  a m o u n ts  o f  steel. A ll th e  m a te r ia ls  used 
w ere co m m erc ia l b la s t- ru rn a c e  p ig -irons

M r. A rn o tt p o in ted  o u t a  d isc rep an c y  in  th e  ohos- 
p h o ru s  c o n te n t o f  th e  ra w  m a te r ia ls  a n d  f in ished  , > n n  

w hich  he  co u ld  n o t ex p la in . T h is  d id  n o t  h o w ev er 
affect th e  phy sica l re su lts  o b ta in e d  T h e  t e n s i l e  

figures w ere  low  b ecau se  o f  low  ch ill d e p th  i f  
w as th e  best p rac tice  in the  p ro d u c tio n  o f  high d .u v  
iron , th e  co m p o s itio n  h a d  b een  ad ju s te d  to  give i  | ]
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in p ro p e r  ra tio  to  sec tion  th ick n ess, the  tensiles w o u ld  
have been  m u ch  h igher. T h e  A u th o rs  h a d  repeated ly  
p roduced  ca s t iro n  o f  25 to n s  tensile  w hen  m ak ing  
iso lated  castings.

T h e  p ro c e d u re  in th e  P ap er, h ow ever, w as based  
on ev ery -d ay  p rac tice  w hich , as c o n tin u o u s  casting  
was in  vogue, invo lv ing  d ifficulties in  the g ro u p in g  
of castings to  very  close lim its, an d , th e re fo re , a chill 
depth  su ita b le  fo r  lig h te r  sec tions w as sough t.

As reg ard s th e  use  o f  refined  p ig -iro n  an d  n ickel, 
he n e ith e r  c red ited  n o r  d isc red ited  the  acu m en  o f  o u r 
b re th ren , b u t he  w o u ld  go so  fa r  as to  say  th a t  m an y  
foundries w ere  m isu sin g  g o o d  m a te ria l, n o t  becau se  
o f lack  o f  business acu m en , b u t th ro u g h  lack  o f 
advancem ent.

Authors' Experience with Refined Pig-irons
M r . J. L. F r a n c is , A .M .l.M e c h .E . (M em ber), w ro te : 

The A u th o rs  m u st have  been  ex cep tio n a lly  u n fo r ­
tunate  in  th e ir  ex p erien ce  w ith  resp ec t to  th e  use  o f 
refined p ig -irons. A  ch a rg e  co m p risin g  65 p e r  cent, 
of refin ed  iro n  w ith  a  1 p e r  cen t, n ick e l ad d itio n  
should  y ield  a  cas t iro n  o f m u c h  g re a te r  tens ile  s tren g th  
than  th e  13 to  14 to n s  p e r  sq. in. q u o ted . A  good  
refined p ig -iro n  w o u ld , o f  itse lf, re c o rd  a b e tte r  figure 
than  th is.

T he ad d itio n  o f sm a ll pe rcen tag es o f  n ickel, u p  to  
2 per cen t., w ith  o r  w ith o u t co p p e r, w as fu lly  justified  
in th e  w rite r 's  view , n o t so m u ch  b ecau se  o f  th e  ad d ed  
tensile s tren g th  im p arte d , b u t  b ecau se  o f  th e  b e n e ­
ficial effect o n  so u n d n e ss u n d e r  h y d ra u lic  tes t, an d  
for th e  red u ced  ten d en cy  to  ch ill a n d  im p ro v e d  
m ach inab ility . I t  is w ith  castings o f  v a ry in g  section  
that sm a ll lad le  a d d itio n s  o f  n ickel a n d  c o p p e r  show ed  
a m ax im u m  ad v an tag e , as th ey  p ro d u ced  a m o re  
un ifo rm  g ra in  size w h ich  w as n o t so  sensitive  to  the  
effects o f  co o lin g  ra te .

T he m a in  p u rp o se  o f  an y  a llo y  a d d itio n  w as n o t 
to m ak e  a  b a d  iro n  good . In d eed , th e y  sh o u ld  n o t 
be em p lo y ed  a t a ll, ex cep t w ith  ca re fu lly  ad ju s ted  
base iro n  ch arg es w h ere  th e ir  po w er to  im p a rt sp e c ia l­
ised p ro p e rtie s  co u ld  be  fu lly  d ev eloped . In  c o n n ec ­
tion w ith  th e  tak in g  o f  th e  m e ta l sa m p le  fo r  th e  cas t­
ing o f te s t-b a rs , it is n o te d  th a t  th is w as o b ta in ed  
from  the  7 th  an d  8th  ch arg es a lre a d y  in th e  w ell o f 
the cu p o la  a t th e  tim e  th e  firs t 10 lbs. o f  iro n  w ere 
caught.

R e ferrin g  to  F ig . 58, th e  tens ile  s tren g th  o f 11 to n s 
per sq. in . sh o w n  on  th e  cu rv e  fo r  th e  30 p e r cent, 
steel cas t iro n  w as re m a rk a b ly  low  fo r  a  m a te ria l 
con ta in in g  th is a m o u n t o f  steel. t D e ta ils  g iven  o f  th e  
a lu m in iu m  fe rro -silico n  in o c u la n t dev e lo p ed  b y  the  
A u th o rs  w ere o f  p a r tic u la r  in te re s t to  th e  w riter. In  
view o f th e  d ifference  in specific g rav ity  betw een  the  
fe rro -silico n  a n d  th e  a lu m in iu m  sw arf, h a d  difficulty  
a risen  fro m  an y  ten d en cy  o f  th ese  tw o  m a te ria ls  to  
se p a ra te  d u rin g  h an d lin g ?  I f  an y  such  se p a ra tio n  did 
o ccu r, i t  w as o b v io u s th a t th e  p ro p o rtio n s  o f  each  
m a te ria l en te rin g  th e  m eta l a t d ifferen t tim es w o u ld  
n o t b e  co n s tan t.

A n o th e r  p o in t  o n  w h ic h  in fo r m a t io n  w o u ld  b e  o f  
v a lu e  w a s  th e  e ffe c t o f  h o ld in g  tim e  o n  th e  te n d e n c y

fo r  th e  in o c u la tio n  tre a tm e n t to  rev ert to  n o rm al, th a t 
is to  say , h o w  long  co u ld  an  in o cu la ted  lad le  o f  m etal 
b e  h e ld  w ith o u t d a n g e r  o f  rev e rsio n  using  a  g iven in ­
o cu la tin g  m a te r ia l, a n d  h o w  w as th is p erio d  affected 
in  th e  case o f  d ifferen t in o cu la tin g  m a te ria ls?  F u rth e r , 
in  resp ec t o f  th is  m a tte r , it w o u ld  be v a lu ab le  if  the  
A u th o rs  co u ld  p ro v id e  som e d a ta  on  the  influence of 
m eltihg  an d  p o u rin g  tem p era tu res on  the  effectiveness 
o f  in o cu la tio n .

In  rep ly , M r . B a r n e s  w ro te  th a t  n o  difficulty  had  
a risen  f ro m  an y  ten d en cy  fo r  th e  silicon  an d  a lu m i­
n iu m  sw arf  to  se p a ra te  d u rin g  h and ling . N o  check 
h a d  b een  ta k e n  o n  h ow  long  a lad le  co u ld  sta n d  w ith ­
o u t d a n g e r o f reversio n , as, a f te r  a ll, th e  tap s w ere n o t 
large ones an d  the  lad le  w en t s tra ig h t fro m  th e  cu p o la  
sp o u t to  th e  p o u rin g  sta tio n , an d , a f te r  th e  lad le  w as 
sk im m ed  off it w as d isposed  o f  w ith in  10 m in . T h e  
A u th o rs  h a d  fo u n d  no  evidence th a t v a ria tio n s in p o u r­
ing tim e caused  an y  v a ria tio n  in effectiveness o f in o c u ­
la tio n , b u t th e re  w as u n d o u b te d ly  an  adverse effect 
if  tap p in g  te m p e ra tu re  sh o u ld  be  a b o v e  1,400 deg. C.

M r . L. W , S a n d e r s  (A ssociate  M em ber) w ro te  th a t 
a t th e  p resen t tim e, w hen  h em atite  p ig -iron  w as in 
sh o r t supp ly , m a n y  fo u n d rie s  h a d  tu rn e d  o ver to  high- 
steel co m p o sitio n s in o cu la ted  a t th e  sp o u t by  som e 
fo rm  o f  g raph itise r. In stead  o f  these  fo u n d rie s  using 
th e  in fo rm a tio n  w hich  h a d  been  p ub lished  du ring  
re c e n t y ears, th ey  p re fe rred , a t g rea t expense, to  go 
th ro u g h  the  u su a l tee th in g  p e rio d  to  arriv e  a t the  sam e 
po sitio n  as fo rm e r  investigato rs.

I t w as co m m en d ab le  th a t the  A u th o rs h ad  given m uch 
a tte n tio n  to  th e  p re p a ra tio n  o f  th e  bed, a p o in t so 
o ften  o v erlo o k ed , an d  y e t so essen tia l fo r  the p ro d u c ­
tio n  o f  goo d  iro n  in th e  early  stages o f th e  blow . 
T h e  bed  h e ig h t o f  42 in. ap p ea red  to  be  ra th e r  exces­
sive even  fo r  charges co n ta in in g  70 p er cent, steel, 
a n d  in  co n ju n c tio n  w ith  th e  so ft b la s t p ressu re  o f  6 
to  7 ozs. a n d  th e  generous coke charges o f  7.7 to  1, 
th e  m eltin g  ra te  w o u ld  o bv iously  be  affected. G e n e r­
ous coke charges w ere, o f  cou rse , necessary  w hen  
long  b low s o f  h igh-stee l charges w ere being run .

Charging Sequence
H e d id  n o t ag ree  w ith  th e  charg ing  sequence  w hich 

w as en tire ly  reversed  to  th a t  o f  th e  m a jo rity  o f  users 
o f  h igh -stee l charges. U su a lly  th e  steel w as charged  
first, as s tee l m elts as steel, an d  n o t as a h igh ly  car- 
b u rised  m e ta l o f  a m u ch  low er m elting  po in t, an d  fo r  
th is re a so n  sh o u ld  be a llow ed  to  m elt n eares t to  the  
z o n e  o f  m ax im u m  tem p era tu re .

D ea lin g  w ith  th e  in o cu la tio n  experim en ts, (a) w ith  
c o n sta n t add itions, i t  w as rem a rk a b le  th a t  a  sh a rp e r 
in c rease  in  s tren g th  w as n o t  a tta in e d  in  th e  lo w er re ­
g ions o f  25 to  40 p e r  cent, steel, an d  th a t, w hen  using  
70 p e r  cen t, steel w ith  th e  60 ozs., o r  1 lb . p e r charge , 
th e  s tren g th  sh o u ld  h av e  fa lle n  d ue  to  th e  iro n  being  
e ith e r  m o ttle d  o r  w h ite ; an d  (b) fixed  steel w ith  vary­
ing  inocu la n t, i t  w as q u ite  p ro b a b le  th a t  th e  reaso n  
fo r  th e  fa llin g  aw ay  o f  tensile  s tren g th  w as du e  to  
th e  iro n  be in g  sa tu ra te d  w ith  g rap h ite  an d  co m p en sa t­
ing  a d ju s tm en t o f  the  physical ch arg e  shou ld  be m ade.

(C o n tin u e d  over lea f, co lu m n  2 .)
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INFRA-RED LAMP HEATING UNITS 
FOR MOULD DRYING

STEEL MIXES A N D  IN O C U LA N TS  IN 
GREY CAST IRO N

A lth o u g h  ,pain t d ry in g  is th e  m o st w id e ly  used  
a p p lic a tio n  o f  in fra -re d  h e a tin g , i t  is n o t by  an y  m ean s 
the only  successfu l use  to  w h ich  th e  p ro cess h a s  been  
a p p lied . O.n th e  o th e r  h a n d , it  m u st n o t  be  th o u g h t 
th a t th e  in fra -re d  system  ca.n h e  ap p lied  to  a ll h e a tin g  
an d  d ry ing  p ro b lem s; i t  w o u ld  n o t, fo r  ex am p le , b e  
su itab le  fo r  th e  u n ifo rm  h e a tin g  o f a  p o o r  
th e rm a l co n d u c to r, o r  fo r  a  p rocess req u ir in g  
a low  te m p e ra tu re  fo r  a long  tim e, b u t, fo r ­
tu n a te ly , o th e r  h ea tin g  m e th o d s a re  ra p id ly  
being d ev eloped  to  m ee t tihe needs o f  p rocesses 
o u tsid e  th e  sco p e  o f  in fra -re d  lam ps.

G .E .C . in fra -re d  lam p  in s ta lla tio n s  co n sist 
essen tia lly  o f  th e  lam p s a n d  re flec to rs a n d  the  
s tru c tu re  o n  w h ich  th ey  a re  m o u n te d . L am p s 
an d  reflec to rs  a re  s ta n d a rd ise d , b u t th e  s tru c ­
tu re , a n d  h en ce  the  n u m b ers  o f  la m p s  a n d  
reflec to rs, v a ry  b o th  in sh a p e  an d  size w ith  th e  
shap e  a n d  size o f  th e  co m p o n en ts  to  be 
trea ted .

T h e  in fra -re d  p rocess is n o t  con fined  to  
p a in t d ry ing , a n d  Fig. 1 show s p a r t  o f  a n  in ­
s ta lla tio n  used  fo r  sk in -d ry ing  fo u n d ry  m o u ld s.
U su a lly  th is  is done by m ean s o f  a  gas to rc h , 
b u t th is m e th o d  is n o t  en tire ly  sa tis fac to ry , 
since success is  d ep en d en t u p o n  th e  sk ill a n d  
care  o f  th e  o p e ra to r  an d , w ith  in ex p erien ced  
o r  care less  o p e ra to rs , th e  p e rcen tag e  o f  r e ­
jec ted  castings m ay  be  h igh . A u to m a tic  d ry ­
ing e q u ip m e n t such as lam p  h ea tin g  m ay  be 
used  fo r  som e m ou lds, b u t it w ill be a p p re ­
c ia ted  th a t  u n ifo rm  d ry in g  c a n  on ly  be 
ach ieved  if  th e  su rface  o f th e  m o u ld  is free  
fro m  re la tiv e ly  deep  cav ities w h ich  a re  in 
shadow .

T h e  fo u n d ry  il lu s tra te d  em ploys 38 in f ra ­
red lam p  u n its, e ach  o f  w h ich  in c o rp o ra te s  
six tro u g h  reflec to rs w ith  six  lam ps p e r  tro u g h .
T h e  to ta l  n u m b e r o f  lam ps em p lo y ed  is 1,368, and  
the  ag g reg a te  lo a d  is 342 kw . T h e se  u n its  a re  
m o u n ted  o v er co n veyors, w h ich  c a r ry  m o u ld s  o f  v a r i­
ous types th ro u g h  th e  in fra -re d  ch an n e ls  th u s  c rea ted . 
S a tisfac to ry  d ry ing  o f  som e types o f  m o u ld  is ac c o m ­
p lished  to  a d ep th  o f  t s  in . in  a b o u t 5 m in .; in  o th e r  
m oulds th e  tim e m ay  be  as long  as 30 to  45 m in ., 
acco rd in g  to  the  sh a p e  o f  th e  m o u ld , th e  d e p th  o f  th e  
d ry ing  re q u ire d , an d  the  type a n d  m o is tu re  c o n te n t of 
sand  em ployed .

0C o n tin u ed  fr o m  p re v io u s  p a g e )

P erso n a l experien ce  o f  in o c u la te d  cas t iro n , th a t  was 
50 per cen t, s tee l ch a rg es , led  h im  to  b e liev e  th a t 
th e  m a x im u m  p ro p e rtie s  w ere  a tta in e d  w h en  50 per 
cen t, o f  th e  to ta l silicon  o f  th e  iro n  w as a d d ed  as an

A n A m erican firm of fr it  m a n u fa c tu re rs  are  s ta ted  
in  the  P ress to h av e  dev e lo p ed  a on e  c o a t p o rce la in  
enam el. It is a w hite  o p a q u e  finish, w ith  all the 
ch a rac te ris tic s  o f the  finest w h ite  co v er c o a t an d  the 
ad h eren ce  q u a litie s  o f  a good  g ro u n d  co a t. I t  is sa id  
to re q u ire  no  specia l b o n d  o r  p ick ling  eq u ip m en t, 
n o r does it need  special h an d lin g . I t can  be fired  
at 815 deg. C,

F i g . 1.— G .E .C . I n f r a - R e d  L a m p  H e a t in g  U n it s  
I n s t a l l e d  in  a F o u n d r y . T h ir t y - E ig h t  U n it s  
a r e  U s e d  f o r  D r y in g  V a r io u s  T y p e s  o f  
M o u l d .

in o c u la n t; th u s  F e-S i up  to  35 to  40 lbs. per to n  was 
n ecessa ry  a n d  s tre n g th s  o f  20 to  23 to n s  w ere  p ro ­
duced .

It w o u ld  a p p e a r  f ro m  th e  w o rk  c a rr ie d  o u t by  the 
A u th o rs  th a t the  th eo ry  o f in o c u la tio n  w as im per­
fec tly  u n d e rs to o d . T h e  basis o f  th e  o r ig in a l w o rk  in 
th is  field  w as to  w o rk  w ith  lo w -c a rb o n , low -silicon  
iro n s w h ich  w o u ld  n o rm a lly  so lid ify  w h ite , b u t to 
in o cu la te  a n d  p ro v id e  n u c le i fo r  th e  p re c ip ita tio n  of 
g ra p h ite  in o rd e r  to  p ro d u c e  im p ro v e d  p ro p erties . 
U n fo rtu n a te ly , th e  A u th o rs ’ r a th e r  ten ta tiv e  en d eav o u rs  
had  n o t a tta in e d  an y  decisive find ings an d  w ere  ra th e r  
rem in iscen t o f  th e  ea rlie s t a tte m p ts  o f  p rev io u s  inves­
tig a to rs .

M r . B a r n e s  w ro te  th a t  M r. S anders a p p e a re d  to 
be b as in g  h is rem ark s  o n  th e  in o c u la tio n  o f  an  iro n  
w h ich  w o u ld  b e  w h ite  w ith o u t th e  ad d itio n  H e  
w o u ld  im ag ine  th a t  an  a d d itio n  o f  35 to  40 lb  f 
fe rro -silico n  p e r  to n  w o u ld  ten d  to  m ak e  the  i™ ' ■ 
th e  lad le  very  sluggish , ro n  *.n
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FIRST REPORT ON THE BASIC CUPOLA o f

BY THE MELTING FURNACES resu,ts obtained

SUB-COMMITTEE p ract ice  w i t h  
basic-lined cupolas

(C o n tin u e d  fro m  page  28.)

Basic Brick Linings
C hrom e M a g n esite  B ricks .— In  one in stan ce  a basic 

cupola has been  lined  w ith  c h ro m e  m agnesite  b ricks 
from the to p  o f  th e  w ell u p w ard s  to  a  h e ig h t o f  4 ft. 
6 in. ab o v e  the  tuyeres. T h e  lin ing  in  th e  w ell w as 
of stab ilised  d o lo m ite  m o n o lith . T w o  co u rses o f 
bricks w ere used  m ak in g  a  lin ing  th ickness of 9 in. 
This lin ing  gave exce llen t re su lts  in  se rv ice an d  p a tc h ­
ing co n su m p tio n  using  stab ilised  do lo m ite  pa tch in g  
was of the  sam e o rd e r  a s  th a t  w ith  a s ta b ilised  d o lo ­
mite m o n o lith ic  lin ing . D e ta ils  o f  to ta l life are  no t 
available, b u t a f te r  da ily  use fo r  fo u r  m o n th s  the 
backing lay er o f b ricks w as still in  good  co n d itio n .

Stabilised D o lo m ite  B r ic k s .— A  co m p le te  lin ing  of 
these bricks, the  p ro p e rtie s  o f  w h ich  a re  d e ta iled  in  
Table I, h as been  used , inc lud ing  the  w ell an d  ex ten d ­
ing to a h e ig h t o f  4 ft. 6 in. ab o v e  the tuyeres. An 
expansion a llo w an ce  w as m ad e  betw een  th e  she ll an d  
the first cou rse  o f b ricks, asb esto s steam  p ipe lagging  
being used to  a th ickness o f \  in. T h is  lin ing  show ed  
an ap preciab le  im p ro v e m e n t over ram m ed  stab ilised  
dolomite. In itia l e ro s io n  w as sm all, be ing  ind ica ted  
by a 30 p er cen t, re d u c tio n  o f p a tch in g  m a te r ia l r e ­
quired fo r  the first w eek ’s run . By the  en d  o f the  
third w eek o f  o p e ra tio n , h ow ever, the n o rm a l am o u n t 
of patch ing  m a te r ia l w as necessary  fo r  rep a irs  an d  
averaged a b o u t 63 lbs. p e r to n  o f m eta l m elted .

There is n o  evidence to  show  th a t the  spa lling  
tendency o f basic b ricks h as any  d e tr im e n ta l effect on 
the perfo rm an ce  o f  the  lin ing , a lth o u g h  cracks im m e­
diately develop  a f te r  th e  fu rn a c e  is d ro tm ed  each  day .

C upola M elting o f  Ferro-m anganese
In the  m a n u fa c tu re  o f m an g an ese  steel by  th e  c o n ­

verter process it is u su a l to  m elt the fe rro -m an g an ese  
in a sm all cu p o la  o r cu p o le tte . T h e  e rosion  o f  an 
acid lin ing  is severe, an d  even w hen using  firebricks 
containing 40-42 p e r  cen t, a lu m in a  the w ear is such 
that the lin ing  in  the  co m b u s tio n  zone req u ire s  renew al 
after a m elt o f e igh t h rs. A  m o n o lith ic  stab ilised  
dolom ite lin ing  w as in sta lled  in the  w ell an d  co m b u stio n  
zone o f a cu p o le tte  engaged  in th is serv ice to  ascerta in  
w hether an  im p ro v e d  life w ou ld  be o b ta in ed  an d  also  
the effect on  m anganese  loss d u rin g  m elting  w h ich  in 
an ac id -lined  fu rn a c e  averages 6.5 per cent.

T he cu p o le tte  used  w as o f s ta n d a rd  type , hav ing  a 
shell d iam e te r  o f 2 ft. 9 in., lined  to  23 in . in te rn a l 
d iam eter. T h e  ram m ed  basic  lin ing  w as co n tin u ed  to 
a he igh t o f 3 ft. 6 in . ab o v e  the  tuyeres, fro m  th is level 
to the  top  o f th e  shell being  fin ished w ith  firebricks. 
W ith th is p rac tice  th ere  is no  d an g er o f the  coke an d

m eta l charges dam ag ing  the friab le  and  u n fritted  su r­
face  o f the ram m ed  lining..

T h e  lin ing  w as given tw o  days a ir  d ry ing, fo llow ed  
by a  fu rth e r  tw o d ay s’ fo rce d  d ry ing  by gas to  bring  
the te m p e ra tu re  u p  to  ap p ro x im a te ly  700 deg. C . T he 
d ro p  b o tto m  w as m a d e  u p  w ith  stab ilised  do lom ite  
m a te ria l, b u t i t  w as n o t  possib le  in  this in stance  to  
u tilise  th is m ate ria l fo r  m ak ing  u p  th e  breast. T his 
w as m ad e  up  w ith  g an is te r to a th ickness o f ab o u t 8 in. 
T h e  cu p o le tte  w as th e n  used  fo r  a  fu ll e igh t h r. m elt. 
F o r  th e  firs t h o u r’s ru n  the ra te  o f  m elting  w as low er 
th a n  w ith  an  acid lining, th e  a m o u n t o f fe rro -m anganese  
o b ta in ed  p er tap  being  on ly  3 |  to 4 cw t., as against 
5 i  to  6 cw t. in the  sam e p e rio d  fro m  an  acid  lining. 
T h re e  p o u n d s o f fine sandstone , w a ln u t size, w ere in tro ­
d u ced  p er ch arge  as a flux, an d  a fte r  a fu rth e r  tw o 
h o u rs ’ ru n  a sufficient q u an tity  o f m etal w as being 
m elted . T h e  use  o f  sand sto n e  w as th e re fo re  d iscon­
tin u ed  a f te r  tw o hrs.

A fte r  o ne  d ay ’s use, an  even  w ear in  the w ell and 
m elting  zo n e  o f  som e 1|  in - h ad  tak en  place, ag a in s t 
3 to  4 in. in  a fireb rick  lined  shell. T h e  lin ing  w as 
rep a ire d , u sing  stab ilised  do lom ite  cem ent. T h e  fu rn ace  
w as then  used  again  fo r  tw o d ay s’ fu ll p ro d u c tio n , 
w ith o u t d ro p p in g  th e  b o tto m . N o  fluxes w ere used  a t 
an y  tim e du ring  th is perio d . T h e  fo llow ing  are  the 
m an g an ese  an d  p h o sp h o ru s  co n ten ts  o f  the m eta l a t 
h o u rly  periods o n  th e  second  d a y ’s r u n : —

Time. M n per cent. P  per ren t.

8.30 a.m . 77.3 0 .19
9 .30  a.m . 78.6 0 .18

10.30 a.m , 74.6 0 .18
11.30 a.m . 77.5 0 .20

1.30 p.m , 78.6 0.21
2.30 p.m . 76.9 0 .20
3.30 p.m, 78.7 0 .18
4.30 p.m , 78,5 0 .18

T h e  ab o v e  re su lts  seem  to  in d ica te  th a t  n o  a p p re ­
c iab le  loss o f e ith er m an g an ese  o r  p h o sp h o ru s has 
occu rred , an d  th ey  are  exactly  s im ilar w ith  those 
o b ta in ed  in  daily  p rac tice , using  a firebrick-lined  
fu rnace .

T h e  w ear a f te r  tw o  d ay s’ ru n  w as on ly  sligh tly  in 
excess o f  th a t fo u n d  in  a b rick  lined  shell a f te r  one 
d a y ’s ru n . T h e  on ly  se rious w ear w as in  the  well, an d  
th is w as a ttr ib u te d  to  th e  ac tio n  o f  the  liq u id  fe rro ­
m an g an ese  u p o n  th e  gan is te r in the  b reast. T h e  acid 
slag resu ltin g  f ro m  th is ac tio n  w o u ld  b e  ra ised  and  
low ered  in the  w ell as m eta l w as collected  an d  tapped .



56 FOUNDRY TRADE JOURNAL SEPTEMBER 21, 1^44

Melting Furnaces Sub-Committee

I t  seem s im p ro b a b le  th a t  w ith  th e  q u an titie s  o f  m a n ­
ganese an d  ca rb o n  p resen t in  fe rro -m an g an ese , an y  
d ep h o sp h o risa tio n  can  be  o b ta in e d  a n d  th e  re su lts  a t 
p resen t av a ilab le  show  n o  ap p rec iab le  difference in  
m anganese  loss betw een  ac id  an d  basic  m elting . T he 
possib le  ad v an tag e  o f  a b as ic-lined  c u p o le tte  fo r  fe rro ­
m an g an ese  m eltin g  a p p e a rs  to  be  in  th e  field  o f  a  
reduced  re fra c to ry  cost, w ith  savings in  re p a ir  tim e an d  
lab o u r. L a b o u r  costs fo r  lin ing  a she ll w ith  firebricks, 
an d  fo r  ram m in g  a  she ll w ith  th e  basic m a te ria l a re  
a b o u t th e  sam e.

T a b l e  I I .— Composition o f Slugs from  Basic Cupola.

(D ark brown).

D esulphurisation
In  the  c o n v e n tio n a l ac id  cu p o la  it is n o t  poss ib le  to  

increase  the  bas ic ity  o f  th e  slag  to  a p o in t w here 
a p p re c ia b le  d e su lp h u risa tio n  can  be o b ta in ed  because 
o f the  e ro siv e  ac tio n  o f  su ch  a slag  on  th e  lining. 
U sing  a basic  stab ilised  d o lo m ite  lin ing , R e n sh a w 2 has 
show n h ow  su lp h u r  can  be  re m o v e d  d u rin g  cupo la  
m elting  by  th e  use  o f  a b as ic  slag. T h e  cu p o la , w hich 
is f itted  w ith  a  c o n tin u o u s  ta p p in g  sp o u t, a llow s the 
m ain ten an ce  o f  a  co n s id e rab le  v o lu m e  o f  slag  in  the 
well. T h e  d ro p s  o f  m o lte n  m e ta l m u st, o f  cou rse , pass 
th ro u g h  th is  slag  b e fo re  leav in g  th e  cu p o la .

T o  tes t the effectiveness o f  th e  d e su lp h u risa tio n  a 
varie ty  o f  d ifferen t m ix tu res  w as m e lted  ran g in g  fro m  
100 p e r  cen t, g rey  iro n  to  c h a rg es  co m p o sed  en tire ly  o f 
steel sc rap  a n d  fe rro -s ilico n . In  a ll cases the  average 
su lp h u r  c o n te n t o f  th e  m o lte n  m e ta l w as less th a n  50 
p e r  cen t, o f  th a t  n o rm a lly  ex p ec ted  w h en  m elting  
sim ila r m ix tu res in an  ac id  fu rn ac e . In  th e  m e lt w hen 
all steel charges w ere  u sed  th e  av e rag e  su lp h u r  co n ten t 
o f  th e  m o lten  m e ta l w as 0.049 p e r  cen t. T h e  lim estone  
ch arg es used  in  th is  m e lt w ere  7 p e r  cen t, by  w eight 
o f  th e  m e ta l charges a n d  1 p e r  cen t, o f  f lu o rsp a r  w as 
ch arg ed  w ith  th e  lim esto n e . C h a rg e  c o k e  co n su m p tio n  
w as 14.3 p er cen t.

T a b l e  III.-— Pig-iron M elt. E x . JJ .P .l.

Time. T.C. Si S Mn P D etails o f Cupola Charge.

Per P er Per P er P er T.C. Si Mn S P
a.m . cent. cent. cent. cent. cent. Per P er P er P er P er Per

10.45 3 .85 0 .29 0.064 0 .3 8 0 .42 Lb. cent. cent. oent. cent. cent.
11.00 — 0 .24 0.070 0.35 0 .40 Pig-iron 500 4 .0 0 .77 0 .8 7 0 .062 0 .74
11.15 3 .86 0 .29 0.074 0 .35 0 .44 Lim estone . . 15 — — .—. __
11.30 3 .80 0 .19 0.076 0 .29 0 .40 Spar 5 — — — .— __
11.45 3 .82 0 .14 0.080 -0 .3 7 0 .45 Ore 5 — — — __ __
p.m. Coke 70 — —. ___ ._ __

12.00 3 .88 0 .05 0 .084 0 .30 0 .36 Coke bed . . — 42 in. __ ___ __ __
12.15 3 .90 0 .45 0.060 0 .40 0 .62 M elting ra te — 3,400 lb. per hour.
12.30 3 .66 0 .2 4 0 .056 0 .40 0 .55
12.45 3.91 0 .2 4 0 .064 0 .46 0 .5 0

Phosphorus reduction  : M axim um , 51 per cent. M inim um , 16 p er cent. 

T a b l e  IV.— Pig-iron M elt. E x . D .P .2.

Time. T.C. Si S Mn. P D etails o f Cupola Charge.

Per P er Per Per Per
a.m . cent. cent. cent. cent. cent. Lbs.
9.30 3 .99 0 .19 0.080 0 .43 0 .58

10.00 4 .08 0 .34 0 .074 0 .38 0 .5 4 Pig-iron 500 (A nalysis sam e as E x . D .P  1 )
10.15 4 .12 0 .34 0.066 0 .59 0 .64 Lim estone 20
10.30 4 .14 0 .35 0.070 0 .62 0.61 Spar 10
10.45 4.07 29 0.070 0 .55 0 .5 8 Ore 10
11.00 4 .09 0.49 0.080 0 .48 0 .7 0 Coke 70
11.15 3 .97 0 .53 0.084 0 .50 0 .6 6 Coke bed — 42 in.
11.30 4 .0 0 .3 4 0.084 0 .53 0 .6 5 M elting ra te — 3,860 lb . per hour.
11.45 4 .12 0 .3 4 0.064 0 .4 4 0 .6 8

Phosphorus reduction  : M axim um , 27 per cent. M inim um , 5 p er cent.
-T he analyses in  these tables are from  samples taken  from  the  m etal as i t  was m elted and they  are not rep resen tative n f  

p a rticu la r  quan tity  of m etal. any
N o t e . -
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U sing ch arg es o f  100 p er cen t, cas t-iro n  sc rap  hav ing  
a su lp h u r c o n te n t o f 0.120 p er cen t, th e  averag e  su lp h u r 
content o f the  m o lten  m e ta l p ro d u c e d  fro m  the  basic 
cupola w as 0.056 p er cen t., i.e., a su lp h u r  red u c tio n  o f 
53 per cen t. In  each  m elt th e  first m eta l ta p p e d  fro m  
the cupo la  h a d  a h ig h e r su lp h u r  co n ten t th a n  succeed ­
ing taps, du e  to  th e  fa c t th a t  a t  th is  stage o n ly  a  sm all 
volume of slag  w as a v a ilab le  in th e  w ell an d  te m p e ra ­
tures w ere below  n o rm a l. A  red u c tio n  in  th e  vo lum e 
of slag p resen t in the  w ell la te r  in  the  m e lt w as fo u n d  
to lead  to  an  increase  in  the  su lp h u r c o n te n t o f  the 
metal.

The slag  p ro d u ced  u n d e r  co n d itio n s  o f  m ax im um  
desu lphurisation  h a d , w hen  colcL a ligh t b ro w n  chalky  
appearance. By overb lo w in g  the  cu p o la , th u s c rea ting  
an oxidising co n d itio n , it w as fo u n d  th a t  the su lp h u r 
in the m eta l ro se  f ro m  0.050 p er cen t, to  0.075 per 
cent., w ith  a change in th e  c o lo u r  o f  the slag  to  dark  
brown. T h e  analyses o f  typ ica l pale b ro w n  an d  dark  
brown slags are  given in  T a b le  II.

This p rocess has b een  p u t in to  co m m erc ia l p ro d u c ­
tion, and  m eta l is being  reg u la rly  p ro d u ced  w ith  a 
sulphur co n ten t 50 p er cen t, low er th a n  w as o b ta in ed  
from an  ac id  fu rn ac e . W h en  req u ired , final figures

betw een  0.03 a n d  0.05 p e r  cen t, su lp h u r  can  be  o b ta ined . 
U n d e r  these  p a r tic u la r  con d itio n s o f  o p e ra tio n  th e re  is 
n o  o u ts tan d in g  effect on  th e  e lem en ts ca rb o n , silicon 
an d  p h o sp h o ru s  such  as w ere re p o rte d  by H eiken .

Experim ents in D ephosphorisation
In  m e ta llu rg ic a l processes co n cern ed  w ith  the  

rem o v al o f  p h o sp h o ru s , ce rta in  fu n d am en ta l reac tio n s 
occu r, com prising  th e  o x id a tio n  o f  the  p h o sp h o ru s  co n ­
stitu en t to  iro n  p h o sp h a te , fo llow ed  by its u ltim a te  re ­
m o v a l in  th e  slag  as  calcium  p h o sp h a te . T h e  p h o s­
p h o ru s  is re ta in e d  in  the  slag on ly  w hen  the  la tte r  is

T a b l e  V.— Slag A nalysis— Pig-iron Melts.

E x. D .P .l. E x . D .P .2.

Per cent. Per cent.
S i0 2 . . 28.80 27.40
A120 3 10.37 11.54
CaO . . 44.00 45.20
MgO 11.40 13.86
FeO 1.14 1.00
MnO 1.44 1.65

T a b l e  V I.— Dephosphorisation w ith M inim um . Silicon in  Charge. Phosphorus Increased Progressively in  each M elt by
the Use o f Wrought Iron.

Melt
No.

M etal Charge. Charge Comp. Average P inal Analysis. P hos­
phorus
R educ­

tion.

Rem arks.Steel
Scrap.

W rought
Iron . Si P Si P Mn S T.C.

Per Per P er Per Per Per Per P er
Lb. Lb. cent. cent. cent. cent. cent. cent. cent. cent.

Ex. D .P . 7 1,300 — 0 .3 0 0.060 0 . 20 ' 0.022 0 .15 0.120 2 .50 63 .3
Ex. D .P. 8 1,300 — 0 .3 0 0.060 0 .3 4 0.029 0.21 0.130 2 .70 52 .0
Ex. D .P. 9 900 400 0 .2 0 0.133 0.062 0.028 0 .16 0.110 2 .60 79 .0 W rought iron, 0 .30  p.c. P.

Steel scrap, 0 .060.
Ex. D .P. 5 975 325 0 .23 0 .200 0 .20 0.053 0 .17 0.110 3 .06 73.5 W rought iron, 0 .6 0  p.c. P.

Steel scrap, 0.060.
Ex. D .P . 6 720 580 0 .20 0.300 0 .1 6 0.065 0 .13 0.100 2.85 78 .0 W rought iron, 0 .6 0  p.c. P.

Steel scrap, 0 .060.
Ex. D .P . 12 — 1,300 0.050 0 .6 0 Tr. 0 .12 Tr. 0.130 2.70 80 .0 W rought iron, 0 .6 0  p.c. P

T a b l e  V II.— Dephosphorisation with Silicon Present.

M etal Charge. Charge Comp. Average F inal Analysis.
P hos­

phorus
R educ­

tion.

Melt
No. Steel

Scrap.
W ro u g h t

Iron.

F erro  - 
Silicon 
(78 per 
cent. Si).

Si P Si P Mn S T.C.

R em arks.

Lb. Lb. Lb.
Per

cent.
Per

cent.
Per
cent.

Per
cent.

P er
cent.

P er
cent.

P er
cent.

Per
cent.

Ex. D .P .13 1,300 — 10 0 .9 0 0 .060 0 .33 0.035 0 .27 0.110 2 .70 41 .0
Ex. D .P .14 1,300 — 16 1.26 0.060 0 .7 0 0.036 0 .25 0.090 2 .54 40 .0
Ex. D .P .15 1,300 ■— 30 1.80 0.060 0 .97 0.039 0 .29 0.090 2 .70 35 .0
Ex. D .P.17 1,100 200 20 1.37 0.110 1.06 0.061 0 .28 0.069 2 .70 45 .0 W rought iron, 0 .4 0  p.c. P  

Steel scrap, 0 .0 6  per cent.
E x. D .P .16 1,100 200 35 2 .15 0.110 1 .50 0.059 0 .27 0.082 2 .86 46 .4 W rought iron, 0 .4 0  p.c. P  

Steel scrap, 0 .0 6  per cent.
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Melting Furnaces Sub-Committee

stfohg ly  basic, an d  to  a c e rta in  ex te n t ox id ising . T he 
re ta rd in g  effect o f  silicon  is very  p ro n o u n ced , a n d  its 
rem o v al is co n sid ered  necessary  b e fo re  the  p h o sp h o ru s  
can  be effectively e lim in a ted . P re lim in a ry  w o rk  carried  
o u t in  th e  basic  cu p o la  in  a n  a tte m p t to  re p ro d u c e  the  
ab o v e  reac tio n s in  th is type  o f  fu rn ac e , is re p o rte d  
h erew ith .

Prelim inary M elts with Pig-iron
T a b le s  I I I  a n d  IV  give th e  re su lts  o f  tw o o f  the  first 

m elts using  a n  a ll p ig -iro n  ch arg e , th e  cu p o la  used  
h av ing  an  in te rn a l d iam e te r  o f  24  in ., a n d  being fitted  
w ith  a  co n tin u o u s  tap p in g  a rra n g em en t. I t  w ill be 
seen f ro m  these re su lts  th a t  th e  a m o u n t o f  dephos- 
p h o risa tio n  varied  betw een  5 p e r  cen t, an d  50 p e r  cen t., 
b u t w as in  n o  w ay  consisten t, being  a lm o st d ep en d en t 
o n  th e  ex te n t o f  th e  silicon  rem o v a l. In  genera l, 
sam ples w h ich  show ed  th e  m ax im u m  silicon  loss a lso  
gave the  m ax im u m  a m o u n t o f d e p h o sp h o risa tio n ; as 
in T ab le  I II , w hen  th e  s ilicon  h a d  been  red u ced  f ro m  
0.77 p er cen t, to  0.05 p e r  cent., 50 p e r  cen t, d e p h o s­
p h o risa tio n  w as o b ta in ed . T a b le  V  gives th e  analyses 
o f  typ ica l sam ples o f  slag p ro d u c e d  on  these tw o  m elts.

D ephosphorisation  o f  Steel Scrap, W rought Iron 
and P ig-iron Charges

T ab les  V I, V II  a n d  V I I I  give th e  re su lts  o b ta in ed  in 
a series o f  m elts u sing  stee l sc ra p  as  th e  b ase  m a te ria l 
o f  the  ch arg e ; th e  p h o sp h o ru s  w as in c rease d  in  the 
c h a rg e  by th e  a d d itio n  o f  w ro u g h t iro n  an d , a t  the 
sam e tim e, th e  lim iting  effect o f  s ilico n  o n  dephos­
p h o risa tio n  w as investig a ted .

T h e  bas ic  c u p o la  u sed  fo r  these  m e lts  w as o f  s tandard  
design , d im e n sio n a l d e ta ils  o f  w h ich  a re  g iven  in T able 
IX ; th is fu rn a c e  being  in  re g u la r  p ro d u c tio n  as p a r t  o f a 
d u p lex  c u p o la /e le c tr ic  fu rn a c e  Unit. E x p e rim e n ta l m elts 
fo llo w ed  th e  n o rm a l d a ily  p ro d u c tio n  w ith  th e  excep­
tio n  o f  m elts E x . D .P .9  an d  E x . D .P .1 2 , w hich  were 
co n d u c ted  as en tire ly  se p a ra te  m elts. T h e  cu p o la  is 
f itted  w ith  a c o n tin u o u s  ta p p in g  a r ra n g e m e n t p re ­
v iously  d esc rib ed 2, a n d  as th e  w ell o f  th is fu rn ace  
ca rrie s  on ly  a sm a ll w eig h t o f  m e ta l, w ith  n o  in te r­
m ed ia te  lad le  be tw een  cu p o la  a n d  e lec tric  fu rn ac e , fre ­
q u e n t sam p lin g  a t five m in u te  in te rv a ls  is necessary , 
th e  av erag e  o f  th e  sam p les g iv ing  a  m o re  rep resen ta tiv e  
analysis. T h e  a n a ly tic a l re su lts  a re  th e re fo re  condensed  
in T ab les  V I, V II  a n d  V III , a n d  d e ta ils  o f  ce rta in  of 
the  in d iv id u a l m elts  a re  g iven  in  T a b le s  X , X I, X U  
an d  X III .

(C o n tin u ed  o ver lea f, c o lu m n  1.)

T a b l e  V III .— Dephosphorisation with Pig-iron and Steel Scrap Charges.

Charge.
Charge

Composi­
tion.

Average Final Analysis. Total
Phos.

Reduc­
tion.

Phos. 
Reduc­

tion  
in Pig- 
iron.*

Remarks.

T.C. Si P Mn S
Steel
Scrap.

W rought
Iron.

Pig-
iron.

Mill
Scale. Si P Si P Mn S T.C.

2  Lb. 
Pi 1,150 
O
X
H

Lb. Lb.
150

Lb.
0.40 0.140 0.30 0.077 0.26 0.070 2.98

Per
cent.

45

Per
cent.

35 Pig-iron : 3 .8 0 ,2 .3 0 , 0 .76 ,0 .90 ,0 .046  
Object.— To use high phos. pig-iron to 

replace hem atite  iron in Tropenas 
Charge.

71 1,040
pi
Q
y.

H .

260 0.40 0.30 0.15 0.21 0.31 0.103 3.10 30 22 Pig -iron : 3 .8 0 ,1 .2 0 ,1 . ¿5 ,0 .80 ,0 .060  
Object.—To find the lim iting effect of 

silicon when present in  the  phosphorus- 
rich portion of the charge.

2 900 
P
ti

H

— 400 — 0.37 0.257 0.35 0.19 0.45 0.083 2.82 26 20 Pig-iron : 4 .0 ,0 .7 6 ,0 .7 0 ,0 .9 7 ,0 .1 0 7  
Object.—As E x . D .P. 11.

§  900
Pi
o'
A
H .

400 30 0.37 0.257 0.26 0.185 0.48 0.130 2.84 28 21 Pig-iron : As Ex. D .P. 18.
Object. To a ttem p t oxidation of phos­

phorus w ith Mill Scale.

C5
2  840
d
A
3

200 260 — 0.95 0.107 0.67 0.064 0.41 0.097 2.80 40 - Pig iro n : 3 .8 0 ,3 .7 5 ,0 .0 5 3 ,0 .8 7 ,0  097 
To find the lim iting effect of 

Silicon when the  phosphorus is present 
in  the  low-silicon portion of the charge.

Ex.
* Calculated on the assumption th a t the phosphorus in the steel scrap was reduced to  0.025 per cent. (See melts E \  D P  7 a d 

D.P. 8.)
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IRONFOUNDRY FUEL NEWS— XXI
A n o th er h ea t-co n su m in g  process w hich  lends itse lf 

lo the use o f  w aste  h ea t fro m  o th e r  o p e ra tio n s  is 
the d ry ing  o f  in co m in g  silica  sand  fo r  co res. T h is  
sand sh o u ld , o f  co u rse , be sto red  u n d e r  co v er («) fo r  
pro tection  ag a in s t the  ra in , (b) so th a t som e o f the 
m oisture c an  e v a p o ra te  to  a tm o sp h e re , an d  (c) so th a t 
excessive m o is tu re , du e  to  the  san d  a rriv in g  in  u n ­
sheeted w agons, c a n  d ra in  aw ay  by g rav ity . A ny  
m oisture rem ain in g  w h en  the  sand  is re q u ire d  fo r  use 
must be rem o v ed  by the ap p lic a tio n  o f  heat. O ne 
firm uses w aste h e a t fo r  th is  p u rp o se  by lo ad in g  the 
sand in to  tray s , w hich  a re  th en  c ircu la ted  th ro u g h  the 
continuous co re  stove a f te r  the d ay ’s co re  d ry ing  is 
finished, the  res id u a l h e a t in the stove being  sufficient 
to dry the  new  sand . A n o th e r  s to re s  a supp ly  o f new 
sand in b ins back ing  on  to  the d ry ing  stove , the d rying 
being done by h e a t co n d u c ted  th ro u g h  the  w all. A t a 
third firm  a lay er o f new  sand  is sp read  over the 
floor o f the  m o u ld  d ry ing  stove fo r  each  firing.

T here a re  d o u b tless  n u m b ers  o f  o th e r  m eth o d s 
which c an  be used  in in d iv id u a l cases. C a n n o t som e 
of the h e a t  w hich  is necessarily  w asted  in  y o u r  
foundry be p u t to goo d  use? If  y o u  a lread y  o p e ra te  
a scheme w hich  m igh t be o f in te rest to  o th e r  fo u n d ers , 
details o f it w ou ld  be g ra te fu lly  received  by th e  F uel 
Officer, l ro n fo u n d in g  Ind u stry  F uel C om m ittee , 
A lvechurch. B irm ingham .

OPEN JOINTS IN PATTERNS
A LTE R N A TIV E  T O  STOPPING-OFF PIECE

By “ C h e c k e r  ”

In stan ces a rise  w hen  p a tte rn m ak ers  h av e  to  jo in t 
tw o o r  m o re  pieces o f  w o o d  to g e th er, to  get th e  re ­
q u ired  w id th  fo r  th e  p a tte rn , and  m ay  be  req u ested  to  
fo rg o  th e  o rd in a ry  g lue jo in t, an d  use  th e  o p en  jo in t 
m ethod . T h is  in itse lf w ill p resen t very  little  difficulty  
if th e  co n s tru c tio n  o f th e  p a tte rn  is such th a t the 
se p a ra te  pieces o f w ood  can  be secured  to g e th e r by 
m eans o f  ribs and  bosses. W ith  shell p a tte rn s  th a t 
have no  su itab le  p a rts  e ith er ex te rn a l o r in te rn a l to  
s tren g th en  th e  jo in t face , su itab le  m ean s m u st be  fo u n d  
to  co n n ec t th e  pieces to g e th e r an d  give th em  the  
necessary  rig id ity  in  th e  cen tre .

F o r  th is p u rp o se  a s topp ing-off p iece co u ld  be po si­
tioned  across the  jo in t as show n in Fig. 1; b u t the  fol-

The joint conference on  “ In s tru m en ts  fo r  the 
A utom atic C o n tro llin g  an d  R e co rd in g  o f C hem ica l 
and O th e r P rocesses,” o rgan ised  by  the  In s titu tio n  o f 
C hem ical E n g in eers , the  In s t i tu te  o f Physics, and  the 
C hem ical E n g in e erin g  G ro u p  o f  the Society of 
C hem ical In d u stry , w hich  w as to  h av e  been  h e ld  in 
L ondon on S ep tem b er 22 an d  23, has been  p o stp o n ed .

Am erican m alleable iron castings p ro d u c tio n  fo r  
the first six m o n th s  o f th e  y ea r, a t 440.478 sh o rt tons, 
registered a m o d e ra te  gain  over the 1943 figure, w hich 
was 419.745 tons.

FIRST REPORT O N  THE BASIC CUPO LA BY 
THE MELTING FURNACES SUB-COMMITTEE

(C o n tin u ed  fro m  p re v io u s  page.)
T able  V I ind ica tes th e  ex te n t o f  d e p h o sp h o risa tio n  

with a m in im u m  percen tag e  o f  silicon  in  the  ch arg e  
Table V II  gives th e  resu lts  w ith  vary in g  am o u n ts  o t 
silicon ad d ed  to  the  ch arg e  in th e  fo rm  o f  fe rro -silicon . 
In the series w ith  n o  av o id ab le  silicon  p resen t, som e 
difficulty w as ex p erien ced  in  o p e ra tio n , th e re  being  a 
tendency to  b ridg ing . T h e  re la tiv e ly  sm a ll a m o u n t o f 
silicon ad ded  in the second  series ap p ea red  to  off-set 
this effect, an d  th ere  w ere  n o  a p p a re n t m elting  diffi­
culties. E x p e rim en ta l re su lts  w ith  steel sc rap  an d  pig- 
iron charges are given in  T a b le  V III , an d  ind ica te  th a t  
a ce rta in  a m o u n t o f  d e p h o sp h o risa tio n  o f  p ig -iron  is 
possib le w hen  m e lted  w ith  a h ig h  p ercen tage  o f  steel 
scrap .

(T o  be con tinued .)

low ing m e th o d  m ay  be p re fe rred , w h ich  w ill p roduce  
a stro n g  op en  jo in t w ith o u t any  o f th e  d isadvan tages 
o f a  s topp ing -o ff piece.

F irs t  p rep a re  th e  b o ard s to  be  jo in ted  to  th e  co rre c t 
w id th , an d  th e n  in to  th e  edge o f one b o a rd  a t each  
jo in t, d rive in  ro u n d  nails a t su itab le  in tervals, leaving 
th em  p ro tru d in g  so th a t  sufficient w ill be  p ro jec ting  
to  a c t as a  dow el a f te r  th e  head s h av e  been  clipped  
off, as show n  in  F ig . 2; ca re  m u st, how ever, be  tak en  
to  en su re  th a t  th e y  a re  sq u a re  w ith  th e  edge. T h en  
p lace th e  faces o f  th e  tw o  b o a rd s  m ak ing  one jo in t, 
to g e th e r on  a  s tra ig h t facep la te  o r  an y th in g  flat, an d  
press th em  to g e th er; th is w ill give th e  im press ion  o f 
th e  ends o f  th e  n a ils  on  th e  o th e r  b o a rd , w h ich  is th e  
c o rre c t p o sitio n  fo r  h o les to  be  b o red  in to  th e  board . 
T hese  h o les m u st be o f  a  sm a lle r d iam ete r th a n  the  
n ails to  g u a ran tee  a good  fit.

T h e n  k n o ck  th e  b o a rd s  to g e th er, w hich  w ill fo rce  
th e  n a ils  in to  th e  ho les in  th e  opp o site  b o ard . T o  
k eep  the  b o a rd s  the  rig h t d istance  a p a r t a t th e  jo in t, 
in se rt pieces o f  w ood  th e  req u ired  th ickness, as show n 
in F ig . 3, w hen  assem bling  th e  b o a rd s  together.
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NEWS IN BRIEF
U n it e d  S il ic a  I n d u s t r ie s , L im it e d , B ry n am m an , is 

pay in g  a  firs t a n d  fina l d iv id en d  o f  13s. O ld . in  th e  £, 
p ay ab le  on  S ep tem b er 28, a t  th e  O fficial R e ce iv er’s 
Office, G o v e rn m e n t B uild ings, 10, St. M a ry ’s S quare , 
Sw ansea.

R e p o r t s  f r o m  E ir e  sta te  th a t  th e  n ecessary  re fra c ­
to ry  b ricks to  co m p le te  th e ir  tw o  stee l-m elting  fu r ­
n aces a t H au lb o w lin e  h av e  no w  been  o b ta in e d  by  
I rish  Steel, L im ited , f ro m  th e  U n ite d  S tates. In  th e  
in terests o f  th e  H a u lb o w lin e  w orks, e x p o r t o f  sc rap  
steel f ro m  E ire  h as been  sto p p e d  fo r  som e tim e  past.

M r . W . W . W a t t  w ill de liv e r h is P re sid en tia l 
A ddress a t a g en era l m ee tin g  o f  th e  In s titu te  o f  W e ld ­
ing, to  b e  h e ld  a t th e  In s titu tio n  o f  C iv il E ng ineers , 
G re a t  G eo rg e  S tree t, W estm in ste r, L o n d o n , S .W .l, o n  
S ep tem b er 27, a t  6 p .m . T h e  S ir W illiam  J. L a rk e  
M e d a l w ill be  p resen ted  to  th e  w in n er o f th e  1944 
co m p e titio n , M r. H . W . C la rk , M .Ins t.C .E .

A  m a jo r  s h a r e  in  th e  firm  o f  Jo sep h  E v an s  &  Sons 
(W o lv erh a m p to n ), L im ited , o f  C u lw ell W o rk s, W o lv e r­
h a m p to n , has b een  a c q u ired  b y  N ew m an  In d u stries , 
L im ited , o f  B risto l. Jo sep h  E v an s  &  S ons a re  m a n u ­
fa c tu re rs  o f  p u m p s a n d  p u m p in g  m ach in e ry . M r. J. 
O sm o n d  E v an s, fo rm e rly  c h a irm a n  a n d  jo in t m a n a g ­
ing  d irec to r, w ith  h is  b ro th e r , S ir W a lte r  E v an s, B t., 
w ill be d irec to rs  o f  th e  firm , a n d  M r. A n th o n y  A . 
E vans, S ir W a lte r’s son , becom es a  d irec to r.

O n e  s t e e l  c o m p a n y  in  U .S .A . is so  p leased  w ith  the  
use o f  co llo id a l fu e l fo r  o p e n -h e a r th  use th a t  it m ay  
c o n tin u e  to  use it  a f te r  th e  p re se n t em erg en cy  is 
ended . R e cen tly  th e  c o m p a n y  h a s  b een  using  a m ix ­
tu re  o f  13 p e r  cen t, p o w d ered  co a l w ith  fu e l o il a t  a  
siaving o f  50,000 b a rre ls  o f  fu e l o il p e r  y e a r, b a se d  o n  
a n  a n n u a l  c o n su m p tio n  o f  500,000 b a rre ls . T h e  eq u ip ­
m e n t se t u p  fo r  p re p a r in g  th is  fu e l is w o rk in g  w ell, 
a n d  is d esc rib ed  in  a  re c e n t issue o f  “  S tee l.”

B r it a in  h a s  an  ex ce llen t ch an ce  o f  m ak in g  a  b e tte r  
a n d  q u ick e r reco v e ry  f ro m  th e  w ar th a n  an y  o th e r  
c o u n try  in  th e  w o rld  to -d ay , S ir M iles T h o m a s, vice- 
c h a irm a n  o f  th e  N uffield  o rg an isa tio n , assu red  C a r ­
diff R o ta ry  C lu b  o n  S ep tem b er 11. M a n y  p eo p le , he  
sa id , fea red  th a t  w e w ere going  to  be  dogged  by  th e  
sp e c tre  o f  m ass u n em p lo y m en t. R a th e r  th a n  m a k e  us 
sh rin k  u p  in  c a u tio n , th a t  lik e lih o o d  w as a  ch a llen g e  
to  a race  w h o se  fo re b e a rs  ca rrie d  its tra d in g  o v er the  
w aters.

T o  in c r e a s e  t h e  ab ras io n  resis tance  an d  th e  re su l­
ta n t life  o f  p a r ts  o f  eq u ip m e n t su b je c t to  w ea r, n ick e l- 
c h ro m iu m  w h ite  iro n  h a s  been  successfu lly  a n d  e x te n ­
sive ly  u sed  in  castings. T h e  fo llo w in g  c o m p o s itio n  
lim its  h a v e  b een  fo u n d  b es t fo r  o b ta in in g  a m a te r ia l 
o f  o p tim u m  w ea r-re s is ta n c e  fo r  th e  a p p lic a tio n s  m ad e : 
T o ta l  c a rb o n , 3.40 to  3.75 p er cen t.; silicon , 0 .35 to  
0 .50; m an g an ese , 0.40 to  0.70; n ickel, 4.50 to  5.00; 
a n d  ch ro m iu m , 1.50 to  1.75 p er cen t. T h ese  a p p lic a ­
t io n s  in c lu d e  d red g e -p u m p  she ll lin e rs , im p e lle rs , p ipe  
a n d  flanged  e lb o w s; pu lley s fo r  co p p e r-cas tin g  w heels; 
w eld ing  ro d  fo r  h a rd -su rfa c in g  w o rn -d o w n  e q u ip m e n t, 
e tc .

PERSONAL
M r . J o h n  P h i l p , co m m erc ia l m a n a g e r  o f S co tts’ 

S h ip b u ild in g  &  E n g in e e rin g  C o m p a n y , L im ited , 
G re e n o c k , h a s  re tire d  a f te r  o v er 43 y e a rs ’ serv ice w ith  
th e  firm .

M r .  W . H . C aTh c a r t , o f  th e  m e ta llu rg ic a l staff o f 
L o b n itz  & C o m p a n y , L im ited , R e n fre w , h a s  been  p re ­
se n ted  w ith  a ch eq u e  by  th e  firm  fo r  h is research 
w o rk , a n d  a  w a lle t o f  T re a su ry  n o te s  f ro m  the staff, 
on  the  o ccas ion  o f  h is re tire m e n t. W id e ly  know n in 
en g in eerin g  circles, M r. C a th c a r t  w as fo r  20 years lec­
tu re r  in the  R o y a l T e c h n ic a l C o lleg e , G lasg o w , evening 
classes fo r  b lack sm ith s  a n d  fo rg ers .

M r . E. W . J o h n s t o n , w h o  as jo in t h o n o ra ry  secre­
ta ry  h a s  fo r  a co n s id e ra b le  tim e  p a s t d e a lt  w ith  the 
se cre ta ria l w o rk  co n n ec ted  w ith  th e  D iesel E ngine 
U se rs’ A sso c ia tio n , is resig n in g  h is p o s t ow ing to  ill- 
h ea lth . M r. J o h n s to n  is an  h o n o ra ry  m em b er and  
p as t-p re s id en t o f  th e  asso c ia tio n . H e  is succeeded  as 
se cre ta ry  by  M r . H a m is h  F e r g u s o n , w h o  fo r  som e 
m o n th s  h as b een  assisting  h im  in  th e  w o rk .

M r . W . W . W o o d , w h o  h a s  been  M a s te r  C u tle r  fo r  
th e  las t fo u r  y ears, an d  a lso  in  1924, w as re-e lected  at 
a m eeting  o f  th e  C u tle rs ’ C o m p a n y  a t  Sheffield last 
w eek. H e  th u s  b ecom es M a s te r  C u tle r  fo r  the 
f ifth  y e a r ru n n in g . M r. W o o d  is a d ire c to r  o f  the 
W ard se n d  S teel C o m p a n y , L im ited , w h o se  sh a res w ere 
a c q u ired  by  D arw in s, L im ited , in M a rc h  th is  year, 
w hen  M r. W o o d  jo in e d  th e  b o a rd  o f  b o th  D arw ins 
a n d  A ndrew s T o le d o , L im ited .

W ills
B r o w n , F. H ., of Hove, iron m erch an t .............. £20,803
C a r s t a i r b , W. D., of G lasgow, lead m anu fac tu re r

and  m etal m erchan t ................................................ £36,682
S a v e r , J a m b s , of Moseley, la te  ch airm an  of Joseph 

Lucas, L im ited, and  Joseph  G illo tt & Sons,
L im ited ................................... £183,073

C o o m b e , L. J .,  of Calver, D erbyshire, depu ty  c h a ir­
m an  and m anag ing  d irecto r of Spear & Jackson ,
L im ited .................................................................................  £36,370

NEW  PATENTS
The follow ing lis t of P a ten t Specifications accepted has 

been taken  from  the Official Journa l (P a ten ts)."  Printed  
copies of the fu ll Specifica tions are obtainable from  the
P aten t Office, 25, Southam pton  B u ild ings, London W C 2, pri'e  
Is. each.
563,292 J e f f r e y s , S. T ., a n d  J o n e s  (M a c h in e

T o o l s ), L i m i t e d , E . H . S h a rp en in g  o f  tw ist drills 
a n d  th e  like.

563,326 S u p e r io r  St e e l  C o r p o r a t io n . B im eta llic
b ille ts a n d  m e th o d s  o f  p re p a r in g  a n d  ro llin g  the 
sam e.

563,358 C a s t in g s  P a t e n t  C o r p o r a t io n . M eth o d
a n d  m ean s  fo r  fo rm in g  m e ta l castings.

563,409 T in k l e r , A . A p p a ra tu s  fo r  sm o o th in g  or
fin ish ing  th e  su rfaces  o f  b a lls  u tilised  in  b a ll  b e a r ­
ings.

563,436 S t a n t o n  I r o n w o r k s  C o m p a n y , L im it e d  an d  
W il s o n , P . H . C e n tr ifu g a l ca s tin g  o f  m e ta l 
b o d ies o r  a rtic les.
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T H E  M O D E R N

P I G

I F  Y O U  W A N T . . .
clean iron9 free from  
sand9 free from sows 
... uniform analysis •.. 
convenient size... easy 
h a n d lin y . . .  sp ecify  
S T A N T O N  

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

SPECIFICATION 
WEIGHT . 80-90 lbs.
Leng lh  . . - . . 22 inches
W id th  . . . 8£ inches
Thickness . .  . 3 |  inches

(a t no tch  2£ inches).

M ade in our well-known 

STANTON, HOLW ELL & RIXONS BRANDS

TH E STANTON IRONWORKS COMPANY LIM ITED  NEAR NOTTINGHAM
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COMPANY RESULTS
(Figures for previous year in brackets)

A . R eyrolle— In te rim  d iv idend  o f  5%  (sam e).
G lover & M ain— In te rim  d iv idend  o f  5%  (sam e).
G . H opkins & Sons— In te rim  d iv idend  o f 6 % (sam e).
Craven Bros. (M anchester)— In te rim  d iv idend  o f  

5%  (sam e).
T hom as R obinson  & Son— In te rim  d iv idend  o f 2 \%  

(sam e).
Q ualcast— F in a l o rd in a ry  d iv idend  o f 10% , p lu s a 

b o n u s  o f  10% , m ak in g  30%  (sam e).
F odens— N e t p ro fit fo r  the  y e a r to  M ay  31 last, 

£34,362 (£32,116); d iv id en d  o f  8 % (sam e).
Central Provinces M anganese Ore— In te rim  d iv idend  

o f  9d. p er u n it o f  10s. stock , free  o f tax  (sam e).
Y aughan Bros. (D rop-Forgings)— F in a l d iv idend  of 

10% , m ak in g  2 0 % , fo r  th e  y e a r  en d ed  Ju n e  30 (sam e).
Irish Steel— N e t c red it b a lan ce  fo r  the  y ea r  

en d ed  M a rch  31, 1944, o f  £10,551, reducing  the  deb it 
b a lan ce  a t  p ro fit an d  loss to  £82,279.

International A lum inium — P rofit fo r  1943, a f te r  
a m o rtisa tio n  a n d  N .D .C ., £33,941 (£27,499); incom e- 
tax , £7,600 (£4,000); p re fe ren ce  d iv idend , £17,374 
(sam e); n o  o rd in a ry  d iv idend ; fo rw a rd , £24,231 
(£17,663).

M etropolitan  Electric Cable & C onstruction— N et
profit fo r  1943, £43,726 (£34,626); ta x a tio n , £24,518 
(£18,655); to  p re fe ren ce  sh a re  reserve, n il (£10,000); 
d iv idend  o f  1 \%  (sam e) on  th e  o rd in a ry  shares; 
fo rw ard , £17,452 (£2,969).

Brightside F oundry & Engineering— P ro fit fo r  the  
y ea r  to  Ju n e  30, 1944, £127,303; n e t p ro fit, a f te r  
£50,816 (£87,475) fo r  ta x a tio n , £76,059 (£75,246); w ar 
con tingencies, £ 20,0 0 0 ; special d ep rec ia tio n , £15,000; 
o rd in a ry  d iv idend  o f  35%  (sam e); fo rw ard , £100.000 
(£90,816).

Steel & C om pany— N e t p ro fit fo r  the y ea r  to 
M a rc h  31, 1944, a f te r  ch a rg in g  d ep rec ia tio n , £20,099 
(£19,588); to  reserve , £5,000 (£4,953); su p e ra n n u a tio n , 
£1,000 (sam e); p re fe ren ce  d iv idend , £3,300; o rd in a ry  
d 'vid en d o f  l 2 i%  (10% ), £6,875 (£5,500); fo rw ard , 
112,542 (18,618).

A lum inium  C orporation— P ro fit fo r  1943, a f te r  de-
a n ?  EA T -  £44’703 (£51>186); lo a n  in terest, 

£4,000 (sam e); d e b e n tu re  in te re s t fo r  1941 to  1943 
'^ lu s iv e ,  b rin g in g  p ay m en t u p  to date , £15,750 

inclusive, £21 000); inco m e-tax , £27.000 
(£26,700); fo rw a rd , £2,145 (£6,591).

CONTRACT OPEN
accentedaieT h iVê / r l  ihe  }Zte. st,  on which tenders w ill be 
m ay be obtained. SS "  “ a< ir ° m a h ieh  ,0Tms nl tend"

» a l,f a ‘ - S ep tem b er 30— S u pp ly  an d  e rec tio n  o f  six 
ca s t-iro n  pu rifiers, co m p le te  w ith  su b s tru c tu re , valves 
an d  connec tio n s , an d  ox ide  h an d lin g  p lan t, fo r  th e  
T ow n  C ou n c il. T h e  M a n a g e r an d  E n g in e e r G a s ­
w orks, M u lc tu re  H all R o a d , H alifax .

NEW  COMPANIES
(“  L im ited  ” is understood. F igures indicate  capital. 

N am es are of directors unless otherw ise sta ted . In form ation  
compiled by Jordan & Sons, 116, Chancery Lane, London, 
W.C.2.)

Prolen , V in e  S tree t C h a m b e rs , N e lso n , L ancs—  
E ng in eers , etc. £1,000. H . P ro c to r  a n d  A . S im pson.

W alter D avies & Son  (W ellington), G re e n  Bridge 
W o rk s , S ta ffo rd — E n g in e ers , e tc . £15,000. H . F . and 
W . D . B urgess.

T hom as Trusty, 104, H igh H o lb o rn , L ondon , 
W .C .l— E n g in e ers , e tc. £1,000. W . H . S ou th g a te  
an d  G , E . M a rtin d a le .

N ylan d  Engineering & Supply C om pany, 70, H igh 
S tree t, B u rto n -o n -T re n t— £500. T . W . D av is , C . E.
R ees, a n d  E . J. E v e re tt.

J. M ealor & Sons, P ro v id e n ce  W o rk s, N eston , 
W irra l, C h es— E n g in e ers , e tc . £2,000. L . N . Shake- 
sh a f t an d  E . B. G ask in g .

M . A . Johnson , 1, T h e  C lo se , F e rn b a n k  R o a d , A scot, 
B erks— E n g in e e rs  a n d  fo u n d e rs , e tc . £1,000. W . 
B e lcher an d  H . B id d u lp h .

Precise Engineering W eld ing (E ast H am ), 51, M ilton  
A venue, E a st H a m , L o n d o n , E .6— £1,000. S. E. 
M a so n  an d  N . F . G e rn a t.

B ilton h ill C om pany, 113, P a rk  S tre e t, L o n d o n , W .l 
— M a n u fa c tu re rs  o f  en g in e e r in g  e q u ip m e n t, e tc . £ 100. 
P. B ilto n  a n d  W . L . H ill.

John M organ (C hisw ick)— E n g in e e rs , to o l m ak ers , 
e tc . £1,000. P . T . H eyes, 5, H a m ilto n  G ard en s, 
H ock ley , E ssex , su b sc rib e r.

A dair & C om pany (L iverpool), 7. V ic to ria  S treet, 
L iv e rp o o l— E n g in eers . £5,000. M . H . A d a ir , T .
M c N eish , a n d  C . P. D ean .

R egw ell— M a n u fa c tu re rs  o f  te m p e ra tu re  a n d  pressure 
co n tro ls , e tc . £500. A . F le tc h e r , E lle rw o o d , Bow ness- 
on -W in d e rm ere , su b scrib er.

H ow ard Pyper, 30, H ig h  S tree t, K e m p s to n , Beds—  
E n g in e ers , etc. £5,000. D . S. Ju d g e , M . J. C a irns , 
an d  H . L . an d  W . I. P yper.

A ndrew s M aclaren , 208, F u lh a m  P a la c e  R o ad , 
L o n d o n , W .6— E n g in e ers , e tc . £1,000. O . F . M a c la re n  
an d  H . a n d  W . G . A ndrew s.

V ickers G ood w in , A lb io n  E n g in e e rin g  W o rk s, K ids- 
g rove, S taffs— E n g in e e rs , m eta l w o rk ers , etc. £25.000. 
A . G o o d w in  a n d  A . W . V ickers.

M ilsanjeph , 139, P e m b ro k e  R o a d , L o n d o n , N . 1 0 -  
F o u n d e rs , to o lm a k e rs , etc. £10,000. I. C . S an d e rso n , 
A . E . M ills a n d  P. H . R. Je p h so n .

P ar-N ik  E ngineering C om pany, 67, H aw k es ley  M ill 
L an e , N o r th fie ld , B irm in g h a m — £1,000. C . R . P a rso n s , 
A. H . N ick less  a n d  G . W . P a rso n s .

Jas. E . R eed  & Sons (Shirem oor), H ill T o p , S h ire- 
m o o r, N o r th u m b e rla n d — A g ric u ltu ra l en g in eers  etc  
£7,000. J. E ., J. F „  a n d  W . D . R eed.

D arw ins M agnetic  & R ad io  A lloys, F itzw illia m  
W o rk s, Sheffield— £100. W . J. W igney , C . E . A d am s,
A. L in ley , J. E . G o u ld  a n d  S. E v an s.

Frigid  Supply, 90, H o ld e n h u rs t  R o a d , B o u rn e m o u th  
— M a n u fa c tu re rs  o f  re fr ig e ra tin g  m a c h in e ry  e tc  
£7,500. G . F . H o w a rd  a n d  E . J . H ay so m e .
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General Refractories Ltd
H ea d  O f f ic e :  G en efa x  H o u se , S h effie ld , 10. T e le p h o n e :  3 1 113 (6  lin es)
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Raw M ateria l M arkets

IRON A N D  STEEL
T h e  decline in  fo u n d ry  w o rk , m o re  n o tic e a b le  in  

the  ligh t-castings trad e , is n ow  affecting  th e  eng in eerin g  
a n d  a llied  fo u n d rie s , a n d  th e  w eek ly  specifica tions fo r  
p ig -iron , p a r tic u la rly  h ig h -p h o sp h o ru s  g rad es, a re  o n ly  
fo r  very  lim ited  to n n ag es . T h e  sh rin k ag e  in  th e  c o n ­
su m p tio n  o f  lo w -p h o sp h o ru s  an d  refined iro n  h as n o t 
been  so p ro n o u n c e d , b u t  deliveries o f  these g rades 
a lso  c an  be  o b ta in e d  a t sh o r t no tice . T h e  b la s t 
fu rn ac es  c o n tin u e  to  tu rn  o u t am p le  to n n ag es o f 
basic  iro n  fo r  th e  req u irem en ts  o f  th e  stee lw orks. 
O n ly  h e m a tite  is scarce. T h e  new  a llo ca tio n s  a re  as 
gen ero u s as c ircu m stan ces p e rm it, b u t th e re  is little  
p ro sp ec t o f  in creased  p ro d u c tio n  u n til m o re  lib e ra l 
supp lies o f  h e m a tite  ores f ro m  S p an ish  o r  M e d i­
te rra n e a n  p o rts  a re  av a ilab le .

T h e re  h as b een  a co n s id e rab le  im p ro v e m e n t in  the 
sc rap  p o sitio n  d u rin g  th e  p a s t w eek  o r  so. S upplies 
a re  n ow  flow ing m u c h  m o re  free ly . H o w ev er, th e re  
is still a  re a d y  m a rk e t f o r  a ll the  a v a ilab le  supp lies 
o f  w ro u g h t-iro n  sc rap , w h ile  cas t-iro n  in  fo u n d ry  
g rades m oves off stead ily . D e m a n d  fo r  first-class 
m ach in e ry  m e ta l is s till in. ad v an ce  o f  th e  supp ly .

A t th e  m o m en t coke supp lies a re  a d eq u a te , b u t 
th e re  is every  in d ica tio n  th a t  th e  p o sitio n  w ill 
d e te rio ra te  w ith  th e  ad v an ce  o f  w in ter. A n  a n n o u n c e ­
m en t o f  the  ex ten t o f  th e  in crease  in  b la s t-fu rn ac e  
co k e  p rices h a s  n o t  y e t b een  m ad e , b u t we u n d e rs ta n d  
th a t a n  ad v an ce  o f  5s. 6d. p e r  to n  h a s  been  agreed  
upon . T h is  co m p ares w ith  6s. fo r  fo u n d ry  coke.

T h e  re -ro llin g  in d u stry  is the  o ne  b ra n c h  o f  th e  
steel trad e  w h ich  h a s  so fa r  been  exem pt f ro m  the  
g en e ra l sto ry  o f  recession . T h e  d em an d  fo r  ligh t 
sections, sm a ll bar-s a n d  s tr ip  is extensive, a n d  if  the  
p ressu re  fo r  sheets h a s  tem p o ra rily  eased  a  little , the  
req u is itio n s  fo r  steel sem is h av e  b een  increased  by 
h eavy  d em an d s f ro m  the  w ire d raw ers. In  th e  ag g re ­
gate  th e  o u tp u t o f  b loom s, b ille ts, slab s, e tc ., fa lls  
sh o r t o f - re q u ir e m e n ts , 'a n d  re -ro lle rs  a re  still m ak in g  
lib e ra l use o f defec tive  b ille ts, d o u b le  saw n crops, 
o ld  ra ils an d  o th e r fo rm s o f  re -ro llin g  m a te ria l.

P ro sp ec ts  f o r  th e  h eav y  steel trad e  in  th e  fo u r th  
p e rio d  a re  s till ob scu re . N o  sangu ine  h o p es are  
en te rta in e d  o f  any  e a r ly  re lease  o f  su rp lu s c ap ac ity  fo r  
c iv ilian  business, an d  th e  sh rin k ag e  in the  vo lum e 
o f w a r w o rk  is s till very  m ark ed . A  s tead y  flow 
o f specifications fo r  ra ilw ay  an d  co llie ry  m a te r ia l is 
m a in ta in ed , an d  it is q u es tio n e d  w h eth er  th e  c ap ac ity  
o f  the  sheet m ills w ill be eq u a l to  the p o st-w ar 
dem an d . O n  the o th e r  h a n d , the flow o f  o rd e rs  fo r  
p la tes is d istinc tly  sluggish , an d  h eavy  jo is ts  and  
ch an n e ls  figure still m ore  in co n sp icu o u sly  in th e  ro ll­
ing p ro g ram m es . T h is , how ever, is a p e rio d  o f  u n ­
ex p ec ted  ch an g es , a n d  th e  bes t th a t  c an  be sa id  is 
th a t the  s te e lw o rk s  a re  in  a p o sitio n  to  m ak e  an  
in s tan t resp o n se  to  em ergency  req u irem en ts .

NON-FERROUS METALS
T h e re  h a s  been  n o  in c rease  in  th e  d e m a n d  fo r  the 

n o n -fe rro u s  m eta ls , a lth o u g h  the scale  o f  o u r  o p e ra ­
tio n s o n  the C o n tin e n t m u st e n ta il  a la rg e  co n su m p ­
tio n  o f  m a te ria l. S o o n  th e re  sh o u ld  be a  ca ll fo r  m eta l 
f ro m  F ra n c e  a n d  B elg ium , as  in  re c e n t y ears all 
a v a ila b le  m a te r ia l h as b een  ta k e n  u p  in the  G erm an  
w ar p ro d u c tio n  d rive . C o p p e r  is k n o w n  to  be p a r­
tic u la rly  scarce. A  p ro p o rtio n  o f  these requ irem en ts 
m ay  be m e t w ith  b a ttle fie ld  sc rap . W ith  the  rap id  
A llied  a d v an ce  th is  so u rce  o f  su p p ly  is n o t  availab le  
to  th e  G e rm a n s , w h o se  p o s itio n  in  re g a rd  to  copper 
su pp lies m u st now  be  ex trem ely  in se cu re . A lthough  
a ll the  needs o f  in d u s try  in th is  c o u n try  a re  being 
fu lly  satisfied , th e re  h a s  b een  no  d isp o sitio n  on  the 
p a r t o f the  C o n tro l  to  re lax  th e  re s tr ic tio n s  on  civ ilian  
p ro d u c tio n .

C o n d itio n s  in  th e  tin  m a rk e t  re m a in  v ir tu a lly  u n ­
ch an g ed , b o th  in B rita in  a n d  the  U n ite d  S tates, there  
being  a sufficiency o f  m e ta l fo r  a ll e ssen tia l purposes. 
A cco rd in g  to  re p o rts  f ro m  N ew  Y o rk , M r. M auric io  
H o ch sch ild , the B o liv ian  tin -m in e  ow n er, h as den ied  
th a t he is in th e  U n ite d  S ta tes fo r  th e  p u rp o se  o f 
n eg o tia tin g  w ith  a n  A m e ric a n  c o m p a n y  fo r  the  sale 
o f  his m ines. H e  s ta te d  th a t  h is  v isit w as in con n ec­
tio n  w ith  o b ta in in g  a h ig h e r  p rice  fo r  th e  tin  supp lied  
to  th e  T ex as  tin  sm e lte r  in  o rd e r  to  offset the  h igher 
co s t o f  m in in g  in  B oliv ia .

T h e  U n ited  S ta tes  W a r P ro d u c tio n  B o ard  has 
a n n o u n c e d  a fu r th e r  re d u c tio n  in th e  o u tp u t o f  a lu ­
m in ium . F o u r  G o v e rn m e n t-o w n e d  p la n ts  a re  affected 
by th is decision . I t h as a lso  b e e n  an n o u n c e d  tha t 
im p o rts  o f  a lu m in iu m  fro m  C a n a d a , sched u led  over 
the  re m a in d e r  o f  th e  y ea r , h av e  b een  sh a rp ly  reduced .

NEW  TRADE MARKS
The follow ing applications to reg ister trade m arks appear 

in the  ' Trade M arks Journa l ”  \—
“  A c m e ” — T ra n s fo rm e rs  a n d  o th e r  e lec tr ica l a p p a ra ­

tus. B r it is h  R o l a , L i m i t e d , 3 a n d  4, C lem en ts  Inn  
L o n d o n , W .C .2.

H a r d a m a n t  ’ — H a rd  m e ta ls  a n d  c o m p o u n d  m etals. 
L e o n  N u s s b a u m , 7 , A q u ila  S tre e t, St. J o h n ’s W ood. 
L o n d o n , N .W .8 . *

S p e a r t ip t  M e ta ls; m a c h in e  to o ls  a n d  parts.
S p e a r  &  J a c k s o n , L im it e d , A e tn a  W o rk s , S avile S treet 
E ast, Sheffield.

“ T e s t l u m in  ’’— In g o ts  o f  a lu m in iu m  a n d  o f  a lu m i­
n iu m  a lloys. B .K .L . A l l o y s , L im i t e d , K in g s N o rto n , 
B irm in g h am , 30.

W r i g h t  E le c tric  m o to rs  a n d  m ach in e ry  
W r i g h t  E l e c t r i c  M o t o r s  ( H a l if a x ), L i m i t e d , Pellon  
R oad , H a lifa x , Y o rk s.

B r o o m w a d e  ”— A ir  a n d  gas co m p resso rs , p u m p s, 
p n eu m atica lly  o p e ra te d  to o ls . B r o o m  &  W ad e  
L im ited , H u g h e n d e n  A v en u e , H ig h  W y com be.

“  T e l e c h r o n  ” — E le c tric  m o to rs . W a r r e n  T e l e - 
c h r o n  C o m p a n y  In c o r p o r a t e d , c / o  C h a rle s  H  B u r­
gess, C ro w n  H o u se , A ld w y ch , L o n d o n , W .C .2.
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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 foundryman writes : “ I am pleased to state I am con­
vinced the Beken Duplex machine is very suitable for 
mixing oil sand. The results prove that the mixing action 
is very thorough.”

L A V I N O  ( L O N D O N )  L T D .
103 K I N G S W A Y ,  L O N D O N ,  W . C . 2

E .  H U N T  &  C O . ,  L T D .
R I P P L E  R O A D .  B A R K I N G .  E S S E X

T # (e o h o n e : C h a n c e ry  6137 (3 -iQ eil

Mixing T i m e -------
1\ to 2 minutes !

P O L F O R D
CORE SAND MIXERS

r
u

Capacities one to  five cwts. Exceptionally rapid  
m ixing, especially w ith  liqu id  C ore Compounds. A  
batch m ixed in IJ to  2 m inutes. Screen fo r riddling  
sand as i t  is fed. B u ilt-in  m otor. O perates efficiently  
w ith  low  upkeep. Excellent for m ixing facing sands. 
W ill  produce a very  fine green bond.

SOLE AGENTS:

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

Prices and D eta ils  on A pplica tion .

THO? W. WARD, LIMITED. Albion Works. Sheffield
T E L E P H O N E :  2 6 3 1 1 » T E L E G R A M S :  F OR W ARD S H E F F I E L D
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CURRENT PRICES OF IRON, STEEL AN D  NON-FERROUS METALS
(Delivered, unless otherwise stated)

W ednesday, S ep te m be r 20, 1944

PIG-IRON
Foundry Iron.— C l e v e l a n d  N o . 3 : M iddlesbrough, 

128s. ; B irm ingham , 130s. ; F a lk irk , 128s. ; Glasgow, 
131s.; M anchester, 133s. D e r b y s h i r e  N o . 3 : B irm ing­
ham , 1 3 0 s.; M anchester, 1 3 3 s.; Sheffield, 127s. 6d. 
N o r t h a n t s  N o . 3 : B irm ingham , 127s. 6d . ; M anchester, 
131s. 6d. S t a f f s  N o . 3  : B irm ingham , 130s. ; M anchester, 
133s. L i n c o l n s h i r e  N o . 3 : Sheffield, 127s. 6d . ; B ir­
m ingham , 130s.

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

Hematite.— Si up  to  3.00 per cent., S & P 0.03 to  0.05 
per c e n t . ; Scotland, N .-E .C oast an d  W est Coast of E ngland, 
138s. 6d. ; Sheffield, 144s. ; B irm ingham , 150s. ; W ales 
(W elsh iron), 134s. E a s t Coast No. 3 a t  B irm ingham , 149s.

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

Scotch Iron.—No. 3 foundry, 124s. 9d. ; No. 1 foundry, 
127s. 3d., d /d  G rangem outh.

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

Refined Malleable.—N o rth  Zone, 1 8 4 s.; S outh  Zone, 
186s. 6d.

Cold Blast.— S outh  Staffs, 227s. 6d.
(N o t e .—Prices o f hematite pig-iron, and o f fo u n d ry  and  

forge iron w ith a phosphoric content o f not less than  0 .7 5  per 
cent., are subject to a rebate o f 5s. per ton.)

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

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

cent., £25 1 0 s .; 75 per cent., £39 10s. B riquettes, £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. o f Mo.
Ferro-titanium.—-20/25 per cent., carbon-free, Is. 3Jd . lb.
Ferro-tungsten.— 80/85 per cen t., 9s. 8d. lb.
Tungsten Metal Powder.— 98/99 per cent., 9s. 9£d. lb.
Ferro-chrome.-—-4/8 per cent. C, £46 1 0 s .; m ax. 2 per cent. 

C, Is. 3 fd . lb. ; m ax. 1 per cent. C, Is. 4£d. lb. ; m ax. 0 .5  
per cent. C, Is. 6d. lb.

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

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

100-ton lo ts, £12 5 s . ; tested , up  to  0 .2 5  per cent. C, 
£12 10s.; h a rd  (0 .42  to  0 .6 0  per cent. C), £13 17s. 6d . ; 
silico-m anganese, £17 5 s . ; free-cutting , £14 10s. S ie m e n s  
M a r t in  A c i d : U p to  0 .2 5  per cent. C, £15 1 5 s.; case- 
hardening, £16 12s. 6d. ; silico-m anganese, £17 5s.

Billets, Blooms and Slabs for Forging and Stamping.—  
Basic, soft, up  to  0 .2 5  per cent. C, £13 17s. 6d. ; basic 
hard , 0 .4 2  to  0 .6 0  per cent. C, £14 10s. ; acid, up  to  0 .2 5  
per cent. C, £16 5s.

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

FINISHED STEEL
[A  rebate o f  15s. per ton fo r steel bars, sections, plates, 

jo ists and hoops is obtainable in  the home trade under certain 
conditions.']

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

Bars, Sheets, etc.— R ounds and  squares, 3 in . to  in., 
£16 18s. ; rounds, und er 3 in. to  f  in . (untested), £17 12s. ; 
flats, over 5 in. wide, £15 1 3 s .; flats, 5 in. wide and 
under, £17 12s. ; rails, heavy , f .o .t., £14 10s. 6d. ;
hoops, £18 7s. ; b lack sheets, 24 g. (4-ton lots), £22 15s. ; 
galvanised corrugated  sheets (4-ton lots), £26 2s. 6d. ; 
galvanised fencing wire, 8 g. p lain , £26 17s. 6d.

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

NON-FERROUS METALS
Copper.— E le c tro ly tic , £62 ; h ig h -g rad e  fire-refined, £61 

10s. ; fire-refined of n o t less th a n  9 9 .7  per cent., £61 : 
d itto , 9 9 .2  per cent., £60 10s. ; b lack hot-ro lled  wire rods, 
£65 15s.

Tin.—-99 to  u n d e r  99.75 per cen t., £300: 99.75 to  under 
99 .9  per cent., £301 10s. ; m in. 9 9 .9  p er cent., £303 10s.

Spelter.— G:O.B. (foreign) (d u ty  p a id ) , £25 15s.; d i t to  
(dom estic), £26 10s. ; “  P rim e W estern ,”  £26 10s. ; refined 
and  electro ly tic , £27 5s. ; n o t less th a n  99 .99  per cent., 
£28 15s.

Lead.— Good soft pig-lead (foreign) (d u ty  paid), £25 ; 
d itto  (Em pire and  dom estic), £25 ; E nglish, £26 10s.

Zinc Sheets, etc.— Sheets, lOg. an d  th icker, ex works, 
£37 12s. 6d.; rolled zinc (boiler p lates), ex w orks, £35 12s. 6d. ; 
zinc oxide (R ed Seal), d /d  buyers’ prem ises, £30 10s.

Other Metals.— A lum inium , ingots, £110 ; antim ony, 
English, 99 per cent., £12 0 ; quicksilver, ex warehouse, 
£68 10s. to  £69 1 5 s .; nickel, £190 to  £195.

Brass.— Solid-draw n tubes, 14d. p er lb. ; brazed tubes, 
16s. ; rods, d raw n, l l f d .  ; rods, ex tru d ed  or rolled, 9d. ; 
sheets to  10 w.g., 11 Jd . ; wire, lO Jd. ; rolled m etal, lO ld. ; 
yellow m eta l rods, 9d.

Copper Tubes, etc.— Solid-draw n tubes, 1 5 |d . per l b . ; 
brazed tubes, 15Jd. ; wire, lOd.

Phosphor Bronze.— S trip , 1 4 |d . per l b . ; sheets to  10 w.g. ; 
15£d. ; wire, 16$d. ; rods, 16 jd . ; tubes, 21£d. ; castings, 
20d., delivery 3 cwt. free. 10 per cen t. phos. cop. £35 
above B.S. ; 15 per cent. phos. cop. £43 above B.S. ; 
phosphor tin  (5 per cent.) £40 above price of E nglish  ingots. 
(C. C l i f f o r d  & S o n , L i m i t e d .)

Nickel silver, etc.— Ing o ts  for raising, 10d. to  Is. 4d. 
per lb. ; rolled to  9 in. wide, Is. 4d. to  Is. 10d. ; to  12 in. 
wide, Is. 4 Jd . to  Is. 10Jd.; to  15 in. wide, Is. 4 Jd . to  Is. 1 0 |d . ; 
to  18 in . wide, Is. 5d. to  Is. l i d .  ; to  21 in. wide, Is . 5Jd . to  
Is. l l £ d . ; to  25 in. wide, Is. 6d. to  2s. In g o ts  for spoons 
an d  forks, lOd. to  Is. 6£d. Ingo ts rolled to  spoon size, 
Is. Id . to  Is. 9Jd . W ire, round , to  10g., Is. 7^d. to  2s. 2 id  ’ 
w ith  ex tras according to  gauge. Special 5 ths quality’ 
tu rn in g  rods in s tra ig h t lengths, Is. 6Jd . upw ards.
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NON-FERROUS SCRAP 
Controlled Maximum Prices.— B right un tinned  copper 

wire, in crucible form  or in hanks, £57 10s. ; No. 1 copper 
wire, £57 ; No. 2 copper wire, £55 10s. ; copper firebox 
plates, cu t up, £57 10s. ; clean u n tinned  copper, cu t up, 
£56 10s. ; b raziery  copper, £53 fOs. ; Q .F. process and  
shell-case brass, 70/30 quality , free from  prim ers, £49 ; 
¡lean fired 303 S.A. cartridge cases, £47 ; 70/30 turn ings, 
clean and baled, £43 ; brass sw arf, clean, free from iron 
and commercially d ry , £34 10s. ; new brass rod  ends, 60/40 
quality, £38 10s. ; h o t stam pings an d  fuse m etal, 60/40 
quality, £38 10s. ; A dm iralty  gunm etal, 88-10-2, containing 
not more th a n  £ per cent, lead or 3 per cent, zinc, or less 
than 9£ per cent, tin , £77, all per ton , ex works.

Returned Process Scrap.— (Issued by th e  N.F.M .C. as the 
basis of se ttlem en t for re tu rn ed  process scrap, week ended 
Sept. 16, where buyer and  seller have n o t m u tually  agreed 
a price ; ne t, per ton , ex-sellers’ works, su itab ly  packed) :— 

B r a s s .— S.A.A. webbing, £48 1 0 s .; S.A.A. defective cups 
and cases, £47 1 0 s .; S.A.A. cut-offs and  trim m ings, £42 10s. ; 
S.A.A. tu rn ings (loose), £37; S.A.A. tu rn ings (baled),£42 1 0 s .; 
S.A.A. turn ings (m asticated), £42 ; Q .F. w ebbing, £49 ; defec­
tive Q.F. cups and  cases, £49 ; Q .F . cut-offs, £47 10s. ; Q .F. 
turnings, £38 ; o ther 70/30 process and  m anufactu ring  
scrap, £46 10s. ; process and  m anufactu ring  scrap con­
taining over 62 per cent, and  up  to  68 per cent. Cu, £43 10s. ; 
ditto, over 58 per cent, to  62 per cent. Cu, £38 10s. ; 85/15 
gilding m etal w ebbing, £52 10s. ; 85/15 gilding defective 
cups and envelopes before filling, £50 10s. ; cap m etal 
webbing, £54 10s. ; 90/10 gilding webbing, £53 10s. ; 90/10 
gilding defective cups and  envelopes before filling, £51 10s.

C c p r o  N i c k e l .— 80/20 c u p r o -n ic k e l  w e b b in g , £75 10s.; 
80/20 d e fe c t iv e  c u p s  a n d  e n v e lo p e s  b e fo re  f il lin g , £70 10s.

N i c k e l  S i l v e r .— Process and  m anufacturing  scrap; 
10 per cent, nickel, £50 ; 15 per cent, nickel, £ 5 6 ; 18 per 
cent, nickel, £60 ; 20 per cent, nickel, £63.

C o p p e r .— Sheet cuttings and  webbing, untinned, £54; 
shell-band p la te  scrap, £56 1 0 s .; copper turn ings, £48.

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

months, 2s. 6d. extra.)
South W ales.— S hort heavy steel, n o t ex. 24-in. lengths, 

82s. to  84s. 6d. ; heavy  m achinery cast iron, 87s. ; ordinary 
heavy cast iron, 82s. ; cast-iron railw ay chairs, 87s. ; medium 
cast iron, 78s. 3d. ; ligh t cast iron, 73s. 6d.

Middlesbrough.—S hort heavy  steel, 79s. 9d. t  > 82s. 3d. ; 
heavy  m achinery  cast iron, 91s. 9d. ; ord inary  heavy  cast 
iron, 89s. 3 d .;  cast-iron railw ay chairs, 89s. 3 d .;  m edium  
cast iron, 79s. 6d. ; ligh t cast iron, 74s. 6d.

Birmingham District.—S hort heavy  steel, 74s. 9d. to 
77s. 3d. ; heavy  m achinery cast iron, 92s. 3d. ; ordinary 
heavy  cast iron, 87s. 6d. ; cast-iron railw ay chairs, 87s. 6d. ; 
m edium  cast iron, 80s. 3 d .;  ligh t cast iron, 75s. 3d.

Scotland.—S hort heavy  steel, 79s. 6d. to  8 2 s .; heavy 
m achinery cast iron, 94s. 3d. ; o rd inary  heavy cast iron, 
89s. 3d. ; cast-iron  railw ay chairs, 94s. 3d. ; m edium  cast 
iron, 77s. 3 d .;  ligh t 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 p lus  
actual cost o f transport or 6 s. per ton, whichever is the less.)

PIG-IRONLO W  P H O S P H O R U S  

REFINED & CYLINDER  
HIGH DUTY
MALLEABLE ^
DERBYSHIRE
NORTHAMPTONSHIRE «  G ^ ’

A n d  a t —

« \  0 \ ^ <0,  ALL NON-FERROUS
\V ^ V VV ' > 5> ‘ « U‘ METALS Ö  ALLOYS

v»»io MOULDING SA ND
FERRO-SILICON
FERRO-ALLOYSB IR M IN G H A M , 2 . L IV E R P O O L , 2 . G LA SG O W , C .2 .

3 9 ,  C orpo ra tion  St. 1 3 , R um ford  S t. 9 3 , H ope S tree t.

M idland 3 3 7 5 /6  C en tra l 1558 C en tra l 9 9 6 9  BRIQUETTES
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S M A LL A D V E R T IS E M E N T S
S IT U A T IO N S

JT'O U N D R Y  M ANAGER desires post; 
- overseas commission considered; 

am bitious, s tr ic t d iscip linarian ; technical 
and  p rac tica l experience eng ineering  cas t­
ings, steel and non-ferrous; conversant 
a ll  depts.—Box 664, F oundry  Trade 
Jo u rn a l, 3, A m ersham  Road, H igh
Wycombe._________________________________

C A PA B LE R epresentative, w ith  excep­
tional knowledge of foundry trade, 

would like to get in touch w ith  first- 
class firms requ iring  represen tation  in 
M idlands a rea .—Box 660, F oundry  Trade 
Jo u rn a l, 3, Am ersham  Road, H igh  
Wycombe,

F O UNDRY M ANAGER w anted for 
foundry capacity  150/200 tons per 

week; experience m odern heavy foundry 
practice  necessary; considerable scope for 
developm ent; post perm anen t and super­
a n n u a t e .—Apply, s ta t in g  age, experience, 
and sa la ry  req u ired ,-to  Box 662, F oundry  
T rade J o u rn a l, 3, A m ersham  R oad, H igh 
Wycombe.

B R IT IS H  CAST IR O N  RESEA RCH  
ASSOCIATION.

The Council inv ite  app lications for th e  
post of C H IE F  OF T H E  DEV ELO PM EN T 
D EPAR TM ENT. Salary  .-Pl,000-£1,200 per 
a n n u m —A pplications should be sen t to 
the  Secretary of the  Association, Alve- 
church, B irm ingham , from whom a 
m em orandum  re la tin g  to the  appo in tm ent 
m ay be obtained.

M A C H IN E R Y

T IL G H M A N S ” Sand B last O utfit; 
complete w ith com pressor;

motorised, a.c., 400/3/50.—U r q u f i a r t , 1023 
G a rra tt Lane, S.W.17.

M ISCELLANEOUS.
S tandard  Size A daptable M oulding 

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

Jo lte r  turnover tab le , 36 in. by 46 in. 
Coal and Coke C rusher; 2 ft. 6 in  dia 
Brealey Type Sand D isin tegra to r. 
M acnab 5 ft. 6 in . Sand Mills, Size No. 2, 

w ith or w ithout 3/50/400 v. motor. 
B roadbent B rick  C rusher; 8 in . jaw . 
Broadbent; B rick C rusher; 11 in. jaw. 
Sandblasting  P la n t; 50 Air Compressors; 

500 E lectric  Motors, Dynamos, etc.
S. C. BILSBY,

C r o s s w e l l s  R o a d ,  L a n g l e y ,
N r . B i r m i n g h a m .

Broadwell 1359.

T H O S . W .  W A R D  L TD ,
SECONDHAND C EN TR IFU G A L 

PUM PS.

H orizontal Slit C asing C entrifugal 
P um p; 4 in. suction and  delivery branches; 
41 ft. head a t  1,365 r.p .m .; on combined 
bedp late; no motor.

“  SU LZER ” C en trifugal P um p; 7 in. 
suction and delivery b ranches; r ing  oil 
bearings, on combined bedp late; no motor.

H orizon ta l Slit C asing C entrifugal 
Pum p, 4,200 g.p.m ., 122 ft., 1,170 r.p.m ., 
14 in. suction, 12 in . delivery; a rran g ed  
for d irect coupling to m otor drive (no 
m otor or bedplate).

A L B IO N  W O R K S, S H E F F IE L D . 
'G ram s : ” F orw ard .” ’Phone : 26311 (16 

liDes).

FOUNDRY TRADE JO U R N AL
FO R  SALE.

Pneulec Oil Core Sand M ixer, type P .M .; 
arran g ed  for m otor drive.

Combined Sieving and M agnetting
M achine; a rran g e d  for m otor drive.

UN U SED  Alldays & Onions 36-in. 
B lacksm ith ’s H e a r th ; hand-operated 
blower.

S. C. B i l s b y ,  Crosswells Road, Langley 
G reen, near B irm ingham .________________

S K LE N A R  P a te n t M elting F urnaces; 
coke- or oil-fired; capac ity  2 tons, 

1 ton, i  ton, 500 lbs.—S k l e n a r  P a t e n t . 
M e l t i n g  F u r n a c e s , L t d . ,  E a s t Moors Road, 
Cardiff. _______

\ T OGEL & SCHEM M ANN, type W l, 
R apid  C om bination J o lt Moulding- 

M achine, secondhand, for im m ediate 
disposal; useful jo lt load, 1,000 lbs., 12 in. 
draw, tab le  32 in . by 24 in .; can  _be seen 
w orking.—B a m f o r d s , L t d ., A gricu ltu ral 
E ngineers, U ttoxeter, Staff's.

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

W A N TED.—Keen prices, w ith  p rom pt 
delivery, for m achined grey  iron 

Furnace Doors an d  sim ilar castings.— 
Box 656, F oundry  Trade Jo u rn a l,  3, 
A m ersham  Road, H igh  W ycombe.________

METAL P a tte rn m ak in g  F irm , hav ing  
expert knowledge and  experience of 

m aking  M oulding M achine M etal P la te  
P a tte rn s , and  Coreboxes for blowing 
Cores- of Globe and  G ate Valves for 
Steam  and  W ater.—Please  w rite  to  the  
advertisers, who have work to place im ­
m ediately, Box 658, F oundry  Trade 
J o u rn a l, 3, A m ersham  Road, H igh
Wycombe._________________________________

C APA CITY  available  in a  few weeks 
tim e for N on-ferrous C astings up to 

1J cw t.; p a rticu la rly  sm all cas tin g s  for 
16 by 12 box p a rts .—Please send your 
enquiries to W a r w i l l . L t d . .  A bertillery.

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

of 600 to 800 boxes daily , would welcome 
enquiries for repe tition  grey  iron  c a s t­
ings; box sizes 21 in . by 15 in. by 7 in .— 
Box 568, F o u n d r y  T r a d e  J o u r n a l ,  3, 
A m ersham  R oad, H igh  W ycombe.

R e f r a c t o r y  m a t e r i a l s . —Mould
ing  Sand, G anister, L im estone, Core- 

Gum ; com petitive prices quoted.—H e n s a l i  
S a n d  Co., L t d ., Silver S treet, H alifax . 
Yorks.

No n - f e r r o u s  f o u n d r y ,  capacity
availab le , including  sand  b lastin g ; 

com petitive prices quoted .—A l b u t t ,  S o n  A 
J a c k s o n , Valve M akers and B rass 
Founders, G reenm ount W orks, H alifax .

FOR IM M E D IA T E  DELIVERY  
T O  IR O N  & STEEL  

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

E s t. 1934,
P E N N I N E  W O R K S ,  H A Z L E H E A D ,  

N E A R  S H E F F IE L D .
P e n is to n e  128. Fa c in g s , P e n is to n t

FOR
B lack in g , P lum b ago (C eylon), Core Gum  
P art Pow der, F a c in g s, W h ite  D nst, Terra 
F lak e , T alc , G anieter, and A LL Foundry  

R equisite«.
Send P.C. for price and  samples. 

Good stocks kep t.

SEPTEMBER 2 I , ‘ 1944
¡EPTfM (

M IS C E L L A N E O U S — contd.

L E A T H E R  A PR O N S for th e  Foundry 
T rade—M ade of best quality  

m a te ria ls ; various types availab le  from 
10s. each ; 16-page catalogue of Aprons 
aqd o ther lines of in d u stria l c lo thing and 
equipm ent sen t post free on receipt of 
3d. s tam ps.—W i l l s o n  B r o s . ,  Epsom, 
Surrey.______________________________

MO D ER N  N orth  London Eoundry have 
im m ediate  capac ity  available for 

F errous an d  N on-Ferrous Castings a t 
com petitive p rices; non-ferrous up to 
3 cwts., ferrous up to 12 cw ts.; can under­
ta k e  speedy deliveries of large quantities 
and  specialise in production of M anganese [ 
Bronze and  A lum inium  Bronze.—Box 648,1 
Foundry  T rade Jo u rn a l,  3, Amersham p^'
Road. H igh  W’ycombe.

L e a t h e r  f i n g e r  s t a l l s . —Made wood .
of chrom e h ide; very strong  and 

h ard  w earing ; leng th  3 in ; price 4s. p e r i P 11
doz.; p rom pt delivery ; sam ple on applica­
t io n —W i l l s o n  B r o s ., In d u s tria l Clothing
M anufacturers, Epsom , Surrey. THORS

P A TT ER N S for a ll branches of Engin- III
eering , for H and  or M achine Mould- .

ing .—F u r m s t q n  a n d  L a w l q r , Letchworth. ~

5 tons PURE NICKEL
fo r  sale at

£170 0 0 p e r  to n

O ffe rs — Box 650, Foundry Trade Journal, 

3, A m ersham  Road, H igh W ycom be.

ptoniMte 1 
¡¡jpntuMti

1  — 20 in. by 3 in. by 6 in. hole,
_LO 22—20 in. by 1 in . by 6 in. hole, ' 
20 g rit  C arborundum  and  LIniversal Grind­
ing  W heels; b rand  new; su itab le  for cast ■ 
iron ; cost £7 14s. and  £3 10s. respec­
tive ly ; accept £5  5s. and  £2 7s. 6d. each 
for lot.—F i l i u s  E n g i n e e r i n g  Co., L t d ., 
Ickn ie ld  R oad W orks, Luton.

C0CKSPU1

VERI

P A T T E R N  MAKERS (ENG.)
[E s t . 1912C O . ,  L T D .

SH R EW SBU R Y  ROAD, WILLESDEN, 
LONDON, N.W.10

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

WIT L. 4371/2. (On Government Lists)

’Phone : 22877 SLOUCH 
NEW SHOT BLAST CABINET PLANTS 
with m otor driven Exhaust Fans, com­
plete, a ll sizes ; air com pressors to suit in 
stock, also m otors if  required.
Britannia large size plain jolt and pattern 

,a,w m oulding m achine, 8 in. dia.cylinder, 
table 4 ft . x 3 ft. reconditioned.
Genuine Morgan lip  axis 600 lb s . capacity 
furnace.
Pneulec swing fram e Grinder, motorised, 
as new.
M agnetic Separator, drum  type, prac­
tica lly  new, £45, with G enerator.
Several good Foundry Ladles 1 ton to 10 
tons capacity.

Alex. Hammond, M a c h in e ry

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

j fWn
1 PIttSUI 
] capuji 

Fot >

f t
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PATTER N S
WOOD AND METAL.

FOR Q U A LITY  AND D EL IV ER Y  
G. P E R R Y  AND SONS, 

TH O R N TO N  LANE, 
LEIC ESTER .

W A L L W O R K -A E R O X  
A IR  FILTER

and eliminate water and g rit from  
your pneumatic machines and tools

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

T. W .S . ROBINSON 
& CO.

C O N S U L T IN G  SPECIALISTS O N  
IN D U S T R IA L  O R G A N IS A T IO N  

& M A N A G E M E N T .

P ro d u c tio n , M a te ria l & Cost 
C o n tro l,  S tandard isa tion, Etc.

47,VictoriaSt.,S.W.I

PLATE PATTERNS
WOOD and METAL for MACHINE 

or HAND M OULDING

LOOSE PATTERNS
UP TO HIGHEST DIMENSIONS

F inest W orkm anship. High Technical 
Assistance for Easy Foundry Production

MOST MODERN SPECIALISED PLANT 
IN SOUTH ENGLAND

Keen Quotations. Good Delivery

S e n d  your  Enquiries  to
B .  L E V Y  & C O .

O S B E R T  S T R E E T , LONDON, S.W.l
Telephone»: V ic toria  1073 &  V ictoria  7486

AIR COMPRESSORS & DRY VACUUM PUMPS
V E R T IC A L  S IN G L E -A C T IN G  T Y P E .

T hese m achines are stocked in eleven standard  sizes, suitable for 
pressures up to 100 lbs. p e r sq. in. or vacuum, w ith delivered 
capacities ranging from  1 to  300 cubic fee t of free a ir per m in. 
For p articu la rs  o f these machines and particu la rs  o f other types and 

sizes w rite  to :—  Ref. Y .

R E A V E L L  &  C O . ,  L T D .
R A N E L A G H  W O R K S ,  I P S W I C H .
T e l e g r a m s  : "  Reavell, Ipsw ich ."  ‘Phone : 2124 Ipsw ich

S p e c i a l i s t s  i n  :

I N D U S T R I A L  W O O D W O R K
O A K  

M O U L D IN G  
BOARDS

( IN  STOCK)

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

I 4 " x  16" 7 /2  ea.
(all i r  th ick )

O th e r  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  I N  F O U N D R Y  R E Q U IS IT E S  IN  W O O D

I l l u s t ra te d  p r ice  l is t  on request ( w r i t e  F.T.J. Dept. )

W . H . FERRIS & CO.
CftAfTSMEN IN  WOOD. .

Easy Row.(Entrance to  car park) Birm ingham I
TELE. M ID Iand  4088/9



22 [Supp. p. II] FOUNDRY TRADE JOURNAL SEPTEMBER 21, 1944

B R iT IS H  —--------------------------------------------------------------
PULVERISING, GRINDING, 
SEPARATING, MIXING, 
COLLECTING & HANDLING 

-  EQUIPMENT
0  H igh o u tp u t D is in te g ra to rs , b u ilt  on im p ro ve d  and e ff ic ie n t p rinc ip les .
9  H igh E ffic iency A ir  S eparato rs o r  C lassifie rs fo r  p ro d u c in g  fine  m a te ria ls  w ith o u t 

the  use o f screens, dressers o r  sieves.
0  Pneum atic d ry in g  and convey ing  p la n t, Exhauster Fans, A ir  F ilte rs , D ust Ex­

tra c t io n  Plants.
0  A ll types o f genera l g r in d in g  p lan t.
0  C o m p le te  pu lve rised  fue l in s ta lla tio n s .

W rite  for pa rt icu la rs  to

B R I T I S H ‘R E M A *
MANUFACTURING CO.LTD (Proprs . : E d g a r  A l len  &  Co. Ltd .) .  

I M P E R I A L  S T E E L  W O R K S  • S H E F F I E L D ,  9

A S E A
E L E C T R I C

P U L L E Y  B L O C K S
T h e  ro b u st to ta lly  enclosed co nstruction  
an d  close lift m ake th e  A S E A  electric pu lley  
b lock  th e  best h and ling  eq u ip m en t for 
fo u n d ry  use. I ts  range o f  usefu lness is 
a lm ost un lim ited  th ro u g h o u t th e  various 
fo u n d ry  departm en ts , fo r instance:
C u p o la  feeding (block a rranged  w ith  fast 

lift).
H an d lin g  core boxes and  p o u rin g  (block 

fitted  w ith  inch ing  a ttach m en t giving 
con tro l to  •02").

K nocking  ou t cores an d  fettling  (as illus­
tra ted ).

L o ad in g  th e  fin ished castings fo r despatch .
W e will gladly send p articu la rs  on request.

A S E A  E L E C T R I C  L I M I T E D
[Associated with Fuller Electric &  Manufacturing Co. Ltd.) 

HEAD OFFICE : FULBOURNE ROAD, W ALTH AM STO W , 
LO N D O N , E. 17

Telephone: Larkswood 2350 (10 lines)
Telegraph: Autosyncro, Telex, London
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W HERE TO B U Y
EVERYTHING FOR THE FOUNDRY
RING
B L A ckfr ia rs  
9510

v e s e r O J :
• 0 0 0 0 0 0 0 ' ^  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

FO U N D R Y  S U P P LIE S  DEPOT
Q u a y  S t r e e t ,  M a n c h e s te r ,  3

THOS. GADD,
ROWLEY REGIS, near BIRMINGHAM

R O S S  B O L T ,  N U T  a n d  
R IV E T  W O R K S ,

R IV E T S  o f  a l l  k in d s  in  I r o n  a n d  S te e

T e le g ra m s :  " T h o s .  G ad d , R ow ley  R ise .”
T e le p h o n e :  B lack h ea th  1020. E stab lish ed  1830

VITREOUS^ ENAMELS
C O B A L T .
COPPER.
IR O N .
M A N G A N ES E  
N IC K E L .
T IN  O X ID E .

“ BLANCO”
531 D.

SILIC A. 
FELSPAR. 
FLUORSPAR. 
LIMESPAR. 
BARYTES. 
PIPECLAY

rT lN  S U B S T IT U T E  
for E N A M E L L E R S

yiLGNETIC SEPARATQp ,
B I A F L U X  L l r T I M C  p f  .  M A G N ET Sr a c e n t  fur pip iru m  scrap.
PULLEY &  DRUMS CLUTCHES 

■T^dr CHUCKSI f r / i e c o
R A P ID  M A G N E T T IN G  M A C H IN E  C O . L TD
Magnet W orks, Lombard Street, Birmingham, 12 
Phone: V ictoria  1137-8 'G ram s: "  Borings, B irm ingham , 12."

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

W E  ARE

VITREOUS ENAMELLERS
O N  C A S T  O R  S H E E T  IR O N  

T O  T H E  T R A D E

S en d  us yo u r  enqu ir ie s  !

THE RUSTLESS IRON Co., Ltd.,
T rico  W o rk s  - - .  Keighley

S A N D B L A S T IN G  111
Your components 

C O L L E C T E D  and D EL IV ER ED

24 HOUR SERVICE
— BY —

THE WALSALL SANDBLASTING CO. LTD.
Blue Lane West, WALSALL. Phone, WlW| 57Q8
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You should know PARKER P orta b le  Loaders 
P ortab le  H o rizo n ta l Conveyors, Fixed Con­
veyors (H o rizo n ta l and Inc line d ), and 
Sectional G round Conveyors.

Here's how to tackle that coal
stacking job !

W in te r  coal supplies m ust be stacked and th a t w il l  mean tak ing
ha rd-to -spa re  labour o ff o th e r  w o r k ................unless you le t th is
handy loader tack le  the  jo b — and in c id e n ta lly  a host o f o th e r  
m an-pow er prob lem s— fo r  you.
In m any ind s tr ie s  P ark er Loaders a re  daily h and ling  such loose and bulk 
m ateria ls  as C oal, C oke , Sand, Pig I ro n , Scrap , etc.
Let us know  Y O U R req u irem e n ts  and w e will g l /e  you th e  answ er.

FREDERICK PARKER LTD. LEICESTEREXTENSION 12, VIADUCT W ORKS,
CATHERINE STR EET,

’P hone : L e icester 61273 (4 lines)
L ondon Office: (E x ten sio n  1 2 ) , TALBOT HOUSE, A R U N D EL  STR E ET , STRAND, W .C.2 ’Phone : 4239 & 2739 Tem ple Bar J

P A R K E R  Portable B elt L O A D E R S

ABRASIVE WHEELS
for High and Normal Speeds . . .  

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

IN STANDARD SIZES

WET and DRY GRINDERS 
TOOL GRINDERS etc.

LUKE & SPENCER, LTD.
BROADHEATH ALTRINCHAM
Telephone : Altrincham 3281-3282• Telegrams : Emery, Altrincham* Code : A B C , 5th <Sr 6th Editions.
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THE FACTS ABOUT AICKEL
C '  y

F  O R  tw enty years n icke l p rodu cers  have been  
in th e  van gu ard  o f th ose  w ho be lieve  in  edu ca - 
lional advertis in g . T h ey h ave m ade w idely  
know n the p ro p er tie s  o f  n icke l an d  its  a lloys and  
have reco rd ed  th e  resu lts  o f  research  an d  the  
experien ce  o f  u sers. T h u s m eta llu rg is ts  and  
en g in eers have been  ab le  to  dec ide  fo r  th em se lve s  
w h eth er a particu la r  m a teria l w ou ld  m ee t th eir  
requ irem en ts.
W ar p ro b lem s have a m p lifie d  ou r kn ow ledge o f  
bo th  p ro p er tie s  and fabrica tion  m eth ods. W hen  
peace re tu rn s , in co m p a n y  w ith  o th er  raw  
m ateria l p ro d u cers , w e w ill be  ab le  to  m ake this 
k n ow ledge  gen era lly  available .
M eanw hile, ou r services a re  a t y o u r  d isposa l fo r  
th e  so lu tion  o f  cu rre n t p ro b lem s.

7 00

; 400

=  300

“  200

too

»f't \
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2 4  6 8 10 12 14 16 I8Z*:\
Hardness Curves wiih increasing nickel

Page from our Oata Book 
on NickeJ Cast Iron.

T H E  M O \ D  M 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. I

THE STAVELEY COAL & IRON C? LT-D NS C H E S T E R F IE LD .

modem laborKorwsond nç^to-dat« research methods 

■ ■ : ■■ ■ ■ : 
W8 C A N  MCOMMÏWO H IXTO RM  R } *  S P ÏC IA I PURPOSiS,
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Smooth Castings and True Dimensional Accuracy are obtained with

“ SUPINOL” CORE OILS & COMPOUNDS  
“ S U P IN E X ” CORE POW DER (for wet sand) 
“ FOLGUM ” (the strong and permeable) CORE GUM

Their use ensures a big cut in coremaking and fe ttling  costs. 
Strong cores w ith  high perm eability and easy knockout are assured. 

Freedom from  :
MOISTURE A B S O R P T IO N  N O X IO U S  FUMES M ETA L PE N E T R A T IO N

K N O C K O U T  D IFFICULTIES

Ask fo r our sp ec ia l in stru ctive  leaflet.

F. & M . S U P P L IE S  L T D .
21/3, C O L D H A R B O U R  L O N D O N  E.I4

Also m anufacturers of F L U X E S  FOR A L L  TYPES O F M ETA LS , P L A S T IC  S TO N E , 
IR O N  C E M E N T , P A R T IN G  P O W D E R , etc.

T IN N IN G  B A TH S
fo r  all com m ercial p ropos itions.

COM PLETE  
D IP P IN G  POTS

fo r  all classes o f w o rk , any size made 
to  custom ers ’ requ irem ents .

CO M PLETE
C O N T IN U A T IO N  TABLES

fo r qu ick  opera ting .

MELTING FURNACES FOR 
ALL METALS & ALL FUELS

LEES HALL & SONS LTD.
M ID L A N D  D R IV E  and 

113 W H IT E H O U S E  C O M M O N  R O A D , 
S U T T O N  C O L D F IE L D , W A R W IC K S .

T e le p h o n e :  S U T T O N  3749

ACCURATELY DRILLED AND REAMERED 
A L L  B O X E S  I N T E R C H A N G E A B L E  
S IZ ES  & SHAPES TO R E Q U IR E M E N T S  

7 ^ U c  A la J c e A A  ir f-  
THE ‘ BE E ’ CORE DRYING OVEN

BILSTON STOVE
BILSTON

R G A S  F I R E D

STEEL TRUCK "to
STAFFS.

ULDING BOXES
CIAILY DESIGNED RIBBED SECTION
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Revolving
or

Stationary
PANS

B a tc h  or 
Continuous 
treatment. 
Over or 

under-driven.

Smedlcy Brothers, 11?,
Bclper. 

¡■c r a m s  Derbyshire.
i » 3’ England.

•PHONE:
BELPER

12.

FACING SANDS

Capacihes- 

BATCH MILL.
I to 20 cwts 
per charge

CONTINUOUS
MILL.

5 to 4 0  tons
per hour. 

Belt or 
E lectric- 

Motor 
D riven.

TOO/

KELVINVALE M ILLS . 
M ARYHILL. 
G L A S G O W

•H i B r a n c h e s

*  BONDED N? 3 SHALAGC BLACKING
STA ND ARD GRADE FOR HIGH-CLASS DRY SA N D  
SM OO TH IN A PPLICATIO N - N O  BRUSH MARKS

M bonded super s h a la g c  b la c k in g
EVEN BETTER TH A N  N o. 3 - THIS BLACK IN G HAL 
STRIPPED SOME O F THE HEAVIEST JOBS MADE

*  BONDED CHILLED RCLL BLACKING
SPECIALLY BLENDED T O  H O LD  FIRM O N  i  
METAL SURFACE -  IDEAL FO R ROLLS & CHILLS

w c u n n iN C i .c . i L ' f
(vd̂ Ongûjahrrsof "&CNDEt)'Xtcuokiĥ s)

2354

Phosphor Bronze 
"Tandem* W hite  Metal Alloys 
" Eyre* Aluminium and

Aluminium Alloys

Gun Metal Ingots 
Bearings fo r all purposes 
Chill Cast Phosphor

Bronze Rods

S M E L T I N G  C O M P A N Y  L I M I T E D
T A N D E M  W O R K S .  M E R T O N  A B B E Y ,  S . W . I 9

Telephone: MITCHAM 2031 (1 lines)
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ENGINEERS & DESIGNERS

PHYSICAL A N D
■-> r c p r '? * * ° » e s 7 ^ iM  E C H A N  I C A L  
Usto"‘ “ Trt .^CHARACTERISTICS
^ i 00C s a^ 3r  THE ALLOY

Leading Coefficient! « 
fle^V ■'•••..- -  ̂ *‘*-yRecifî .Gravlt/-̂ -8.Ŝ  ‘v«7/v-v:7

m a c h i n i n g . X il P r  , t T  b r a z i n g  a n d  sot
*f>e A llo y  s h o u l t i  *  W E L D I N G *  h e  oXy-ace
« V  b e  / •  ‘ S « ' “  £  * $ £  T h e  A lloy  can  b  e  G, q f t *  T U  N G  O H
satis* n  e < f g |  & „e ld lo " °  ^ eUlg praciicalW •«’

TWO METHODS OF 
FIRING A FURNACE

FIRST, hand firing . The coal Is th row n  on 
to  the fire  a t irregu lar intervals. This 
means opening the firing  doors, adm itting 
cold air. It means unbalanced furnace con­
ditions and constant a ttention.

N O W  take the underfeed system o f the 
Robot Stoker. Coal is added, not above 
the fire  but beneath it ; not in large lots 
at intervals but in small lots, continuously. 
A ir  is introduced from  below by a forced 
draught fan.

These points make the Riley Stoker emi­
nently suitable fo r firing  core ovens o f all 
types, fo r the close contro l o f the tem pera­
tu re  ensures effic ient drying o f the cores.

Less tim e is taken in regaining heat after 
loading, and a noticeable saving in fuel is 
effected.

The RILEY Industrial
ROBOT STOKER

R I L E Y  S T O K E R  CO. LTD
M em ber o f  th e  In te rn atio n al C o m b u stio n  O rg an isa tio n s  

N IN E T E E N ,  W O B U R N  P L A C E , L O N D O N ,  W .C . I

T U N G U M  S A L E S  C O . ,  L T D .
B R AN D O N  HOUSE, P A IN S W IC K  RD.. C H ELTE N H AM

Facts are w h a t you need and facts are w ha t 
you ge t in  th e  Technical D ata Sheets p re ­
pared to  he lp you solve y o u r prob lem s 
no w , and a fte r  th e  w a r.
D e ta ils  are g iven co ve rin g  T U N G U M  A llo y  
in a ll th e  fo rm s  In w h ic h  i t  is p repared .

FREE ON 
REQUEST

R2
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PRODUCTION FOLLOWS R ES EA R C H
A lu m in iu m  an d  i t s  a llo y s  hav e  g iv en  im m en se  se rv ice  to  th e  w a r  e ffo rt, for 
p ro d u c tio n  h a s  fo llow ed re sea rc h . A lu m in iu m  a n d  i t s  a llo y s  h a v e  t a k e n  m an y  
sh apes, an d  p e rfo rm ed  m a n y  ta s k s  a s  a  r e s u l t  o f bold, in v e n tiv e  th in k in g  t h a t  began  
in  a  la b o ra to ry .  R esea rch  c o n tin u e s  w h ile  p ro d u c tio n  in c re a se s .

A L U M I N I U M  U N I O N  L I M I T E D
GROSVENOR HOUSE, PA R K  LA N E, LONDON. W.l

p

r y y
u se  D L À S T I H L

THE Q U IC K  A C T IO N  FILLET

R E G D . T R A D E  
M A R K

REQUIRES NO 
GLUE.

TAKES THE SHARPEST 
CURVES.

BRITISH P ATE N T N o. 508848. SAMPLES O N  REQUEST.
MADE BY

J. W. & C. J. PHILLIPS Ltd.
P O M E R O Y STREET, N E W  CROSS, L O N D O N , S.E.14

A l s o  L E A T H E R  F I L L E T ,  W O O D  F I L L E T ,  
P A T T E R N  L E T T E R S ,  D O W E L S ,  E T C .

FOUNDRY TRADE JOURNAL

Published by the Proprietors, I n d u s t r i a l  N e w s p a p e r s ,  L im i t e d ,  49, W ellington  Street, Strand, London W C 2  
and Printed in G reat Britain by H a r r i s o n  & S o n s ,  L td .. 44/47, S t  M artin ’" L rrc_  1 r i — — -
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ifto  2 5  TO N S -

Why not d iscu ss your stee l casting  
problem s with u s ? . . . . _ . All 
our exp erience  is  ai your disposal

O n  A d m ira lty , W a r  Office, A ir M inistry  
Lloyd’s and o th e r  a p p ro v e d  lists . .  .

ELECTRIC
STEEL

CASTINGS

F . H .  L L O Y D  E' CO." LIS
J A M E S  B R I D G E  S T E E L  W O R k S .  near W E D N E S B U R Y
T e l e p h o n e : OARLASTDN 2 2 5  ( 4  U N E S  ) T e l e g r a m s  ' S T E E L  O A R L A S T O N '



V O L . 74. No. 1466.
R eg istered  at the G.P.O. as a N ew spaoer

WITH WHICH IS INCORPORATED T H E  IK U N  a i n u  s i c c l  i

SEPTEMBER 21, 1944 rSlngle C o p y  6d. By P o s t 8d. Annual.,!
Lscrip ■■ -------------   uOffices: 4 9 , W e llin g to n  Street, S trona, London, W .C .?

ip tio n . H o m e  an d  O v e rs e a s , 21 /- (Prep j-j

OU

SI- FFIEŁ

DRY PIG IRO
from our own 
blast furnaces

STEWARTS «> LLOYI S
G LASGOW : 

4 1, Oswald St.. 
C .l

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

LON DO N : 
Winchester House 
Old Broad St., E.C.

CARDIFF : 
Hannah St., 

Docks


