
PRICE'S FIREBRICKS
WITH WHICH IS INCORPORATES T H E  IK O N  A N D  S T E E L  T R A D E S  JO U R N A L .

V O L . 73. N o. 1454. J U N E  29, 1944 r S m t l .  Copy 6d. By Post i
, ,  „  I Annual Subscription, Ho i

Registered  fit the  G.P.O. as a N ew spaper O ffices: 49, W ellington  Street, S trand, Lonaon, W .C.2. Land Overseas, 21 /- (Prepa i

As used by all the leading Iron and 
Steelworks and Foundries a t Home 

and Abroad

“  M A R C O  ”  SA N D  P R E P A R A T IO N  and 
M E C H A N IC A L  H A N D L IN G  P L A N T

•  SEND US YOUR ENQUIRIES

Manufactured by
I, T. P R IC E  &

M A RC O  C O N V EY O R  & 
EN G IN EER IN G  CO. LTD.

MANSFIELD MOULDING SAND

C O . L T D .
S T O U R B R ID G E  Te legram s:

■ Telephone: “ Refractory,
firierley H ill 7162 B rle r le y  H ill ”

R o w in  W o r k s ,  L y n n  R o ad , L e y to n s to n e . 
Te lephone: L O N D O N ,  E . l I  Telegram s:

Le,tonstone 2254/5, Englmarco, Leystone
M id la n d  R epresen ta tive:  M r. G. H. T A Y L O R ,

J6 , B e n n e ts  H i l l ,  B irm in g h a m , 2. 
Telephone Cent al 2917

I  P U L V E R I S E D  R E A D Y  F O R  U S E  I F  R E Q U IR E D

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

Ä  W. w a r d e d  ;  Albion Works, SHEFFIELB
Telephones: Sheffield 263I I  (15 lines) Mansfield 371

BRITISH MOULDING MACHINE CO., LTD.

FAVERSHAM, KENT

O B l / C T I O N

Wm*

P N E U L E G

Pneulec C U P O L A S
TH E CUPOLA W IT H  TU YER ES PLACED B ELO W  IN STEAD  

Bunt by 0F  INSIDE THE BELT
L T D ., S M E T H W IC K , N r. B IR M IN G H A M

See

MONO
n i c k e l  a d v e r t i s e m e n t
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H o w e v e r  s e v e re  th e  w o rk in g  conditions,- h o w e v e r  " ro u g h "  th e  h a n d lin g ,  JA C O  
C ra n e s  w ill,  w i th in  th e ir  r a te d  lim its , g iv e  a g o o d  a c c o u n t of th e m se lv e s  for 
m a n y  a  lo n g  d a y . For eco n o m ica l, s i le n t a n d  e f fic ie n t s e rv ic e  w ith  lo w e s t 

p o ss ib le  m a in te n a n c e  costs th e y  h a v e  a  f in e  re p u ta tio n .

I n  a s so c ia tio n  w i t h

Adamson-Alliance Co. L td ., oj Hyde, Ches., and A lliance, Ohio, U  S .A ., and  165 Fenchurck Street, 
London. E .C .x ;  also Adamson-Horsehay Associated L td .,  165 Fenchurck Street, B .C .3, and W ellington, Salop
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S p e c ia l'ir o n s
This LFC . B IR L E C  D E T R O IT  Rocking A rc  Furnace 
is in constant use, melting alloy iron for piston 

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

O u tput 24 cwts. per 8-hour day.
Rating I9I K .V .A .

A fu ll range o f  sizes is available.

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

T E L E P H O N E — E A S t 1471 (9 Lines).
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Mr. Huntsman guards his secret
B E N JA M IN  H U N T S M A N , a f te r  m an y  y ears o f  e ffo rt, ev en tu a lly  p e rfec ted  th e  casting  of 

crucib le  steel ingo ts in  a  q u a lity  b e fo re  u n k n o w n  in  th is  C o u n try . O riginally 
a  W atch m a k er o f  D o n c as te r , an d  co n s tan tly  ir r ita te d  by th e  fa ilu re  o f  clock 
an d  w a tch  springs, th is  sh rew d  in v en tive  g en ius d ec id ed  to  m ak e  his own 
steel a n d  th is  la te r  becam e h is w h o le  o c c u p a tio n . It is re la ted  th a t in  o rd e r 
to  p ro tec t h is secret fro m  his c o m p e tito rs , h is F o u n d ry  w o rk e d  only a t 
n igh t, an d  it w as indeed  necessary  fo r  M r. H u n tsm a n  h im se lf  to  sleep on  the 
prem ises, w hile  h is w o rk m en  w ere sw o rn  to  secrecy.
B R O C K H O U S E  C A S T IN G S ' L IM IT E D  n o w  p ro d u c e  S teel C astings to  any 
specification , in c lu d in g  th e  m o d e rn  ve rsio n  o f  th e  H u n tsm a n  steel, a n d  specialise 
in  H e a t R esistin g  Steels, a lth o u g h  th ey  w ill be  g lad  to  ad v ise  o n  an y  fo rm  o f  
good  steel casting .

CASTINGS IN STEEL
B R O C K H O U SE  C A ST IN G S LTD . 
W E D N E SF IE L D , W O L V E R H A M PT O N
Telephone Fallings Park 31221

M ild Steel H ub by BR O C K H O U SE 
CA STIN G S L T D .—a simple example 

o f  C onverter Steel Casting.

Holdens
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The application oj l ig h t  

alloys to sh ip b u i ld in g  can 

be compared only with  

the earlier replacement o f  

wood by steel. These 

new materials w ill make 

possible new achievements  

in naval architecture and  

so lead on to cheaper 

world transport. Here 

again is a reason why 

“  IN T A L  ”  are so proud  

to be makers o j  the hi ghest 

quality a lum in ium  alloys 

fo r  every conceivable 

purpose.

IA/343
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B r i t i s h  R e m a
M anufactu re  and supp ly  com plete p lan ts fo r  standard  or 

specia l du ties , sm all to la rg e  ca p a c itie s .

BALL MI LLS  
D I S I N T E G R A T O R S  

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

U N I T  A I R  S E P A R A T O R S  
C O N T R A - F L O W  P O W D E R  M I X E R S  

P U L V E R I S E D  F U E L  F IR IN G  E Q U I P M E N T  
V A C U U M  A I R  S E P A R A T O R S  

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

C R U S H E R S

Facilities are available at our works for testing clients’ materials under 
working conditions. Descriptive m atter on request.

BRITISH ‘ R E M A ’ MANUFACTURING CO. LTD.
Prop.-.[EDGAR ALLEN & CO. LTD. -  IM P E R IA I/ S T E E L ^ W O R K S , S H E F F IE L D  9 f t  j

ASEA
E L E C T R IC

P U L L E Y  
B L O C K S

T h e  A S E A  In ch in g  o r  C reep in g  Speed a tta c h m e n t is specially  
designed  fo r  fo u n d ry  service a n d  gives a  u n iq u e  c o n tro l o f  lo ad  
e ith e r h o istin g  o r  low ering.
D u rin g  p o u rin g  o r  w hen  h a n d lin g  m o u ld s  a n d  co re  boxes, heavy  
lo ad s  c a n  be c o n tro lled  to  lim its o f  O’02".
M an y  A S E A  B locks fitted  w ith  inch ing  a tta c h m e n t a re  in  u se  in 
fo u n d ries  en ab lin g  w o m en  to  p e rfo rm  w o rk  n o rm a lly  reserv ed  fo r  
m en . A S E A  B locks a re  e q u a lly  v a lu ab le  fo r  h ig h e r speed  lifts  
su ch  as c u p o la  charg in g , fe ttlin g  heavy  castings a n d  g o o d s d e sp a tc h ­
ing  a n d  receiving.

A S E A  E L E C T R I C  L T D
A ssociated w ith  Fuller E lectrica l &  M nfg. Co. Ltd.

Head Office: F U L B O U R N E  RD ., W A L T H A M S T O W , LO N D O N , E .I7
T elephone: Larkswood 2350 (10 lines) Telegram s : A utosyncro, T elex , London



JUNE 29, 1944 FOUNDRY TRADE JOURNAL 7



8 FOUNDRY TRADE JOURNAL JUNE 29, 1944

E xc lu sive  “  In s tin c tiv e  S teering  ”  operated by body weight 
on la terally tiltin g  p la tfo rm , cutting  dow n operator fa tig u e  
and  allow ing complete control by g ir ls .
Can be driven backwards or fo rw ards  w ith  equal ease a n d  
f u l l  control.
E a s y  access to battery to fa c ilita te  charging.
A bsolu te  sa fe ty  ensured by autom atic braking.
M otorized wheels elim inate  all transm ission  troubles.

ELE RIC

INDUSTR IAL  T R U C K S
D ES IG N ED  AND B U IL T  TO SOLVE 

IN TER N A L TRAN SPO RT PRO BLEM S

N O W  . . . th e  g re a te s t  s te p  fo rw a rd  in  
in te rn a l  t r a n s p o r t .—T h e  E le c tr ic  E e l In d u s ­
tr i a l  T ru c k , fu n c t io n a l ly  d e sig n ed  o n  e n tire ly  
new  p rin c ip le s  —  in c o rp o ra tin g  fe a tu re s  
fo u n d  in  no  o th e r  t ru c k .

T h e  p ro d u c tio n  p ro g ram m e  in c lu d e s  *
a m o d e l fo r  ev e ry  in d u s try .  W rite  STEEL
fo r  fu ll d e ta ils .

S T E E L S  E N G IN E E R IN G  P R O D U C T S  L T D . ,  D e p t. F .T . J .  4, C ro w n  W o r k s ,  S u n d e r la n d . Te lep h on e : 3236 (7 lines)

Q P ' m o O * *0

m

u s
1 , n O «  * . . f t  tO

Many industrial and transport 
undertakings have found the 
p r a c t i c a l  answer to the 
M .O .W .Vs. appeal HERE IT 
IS I If  you are concerned 
w'th the loading, unload 

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

1

PARKER Portable Belt LOADERS
FRED ER IC K  PA R K ER  LTD. LEICESTER.E X T E N S I O N  1 2 , V I A D U C T  W O R K S ,

C A T H E R I N E  S T R E E T , V
’Ph o n e : Leicester 61273 (4 lines).

L o n d o n  O f f i c e :  ( E x t .  1 2 ) ,  T A L B O T  H O U S E ,  A R U  N  D E L  S T R E E T ,  S T R A N D ,  W . C . 2 .  ’Phone ; 423? & 273? Temp|e Bar



JUNE 29, 1944 FOUNDRY TRADE JOURNAL

TITAN CORE MACHINES
are daily solving new core-making problems

and rem oving  
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 Output. 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.

EA RLY  D ELIVERY
Provided motors for standard 
current are required, we can 
offer early delivery of 
machines of the above type 
for work of certified priority.

Ask for Folder 204

T H E

( o n s i r u c h o n a I
E N G I N E E R I N G  C 9 129  * “*

T e le p h o n e : T I T A N  W O R K S
M ID  4753-4 B I R M I N G H A M ,  12 B B in g h a m
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A M o U

C 0 , X u  C ^ G Sfor IRON \

for S T E E L
i n d

I R O N

p U J t f

j p ^ C l A L

6 /^ g °

- r « * * *  f O R  * L

a«k£.S
pvaceva^  pfcH \ s t o H £

UTO
&  S O N S ; ffltLo

te \e L ramS ‘

2 ' » n i

Ye\®P',ho«®
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T r a i n i n g  i 
Radiography

The continued success o f the Kodak 

School o f Industrial & Engineering 

Radiography, since its inception in 

January 1943, prom pts us to remind you 

of the facilities offered.

This School is the only specialised 

centre o f instruction in this country giving 

training in the technique and applications 

o f Industrial and Engineering Radio­

graphy. By its results it has attained a 

prominent place in the structure o f indus­

trial radiography in this country, receiving 

praise from Governm ent Departm ents and 

industrialists alike.

This unqualified success has been 

achieved by studying the individual needs

STU D E N T U SIN G  X -RAY SET.

of students and modifying the training to 

that end. Accordingly no more than six 

students are taken at a time so that the 

personal contact, so essential in an intensive 

course of only two weeks, may be attained.

Further applications from prospective 

students can now be considered. Full 

particulars o f the training facilities, fees, 

etc., will be gladly supplied on request.

CLASSROOM  D U R IN G  LECTU RE.

n I n d u s t r i a l

K O D A K  S C H O O L  O F  IN D U S T R IA L  & E N G IN E E R IN G  R A D IO G R A P H Y

KODAK LTD., K O DAK HOUSE, KINGSW AY, LONDON, W.C.2.
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HEAT TREATMENT FURNACES PURPOSES

W R IT E  T O -D A Y

TH O s W . W ARD LTD .
A LB IO N  W O R K S , S H E F F IE L D

Telephone: 26311 (15 lines). Telegram s: “  Forward, Sheffield.'
LONDON : B R E T T E N H A M  H O U SE . L A N C A S T E R  P L A C E , S T R A N D , W.C.2 

B R IT O N  F E R R Y  : G IA N T 'S  W H A R F .
G L A S G O W : 18-24, F O R E  S T R E E T ,  SCO TSTO UN, W .4 .

Carburis ing , Reheating, A nnealing , Norm alising , 
H o t A i r  Tem pering, Too l H arden ing , Cyanide 
H ardening, H ea t T rea tm en t of L igh t A lloys, 
M elting  of Non-Ferrous M etals, etc., S a lt  Bath 
for the tre a tm en t of D ura lum in .

The high standard of research Engineering and service 
behind these installations have earned for them an enviable 
reputation for satisfactory performance throughout industry.

T E C H N IC A L  A D V IC E  W IL L I N G L Y  G IV E N  U P O N  A N Y  
H E A T  T R E A T M E N T  P R O B L E M  Y O U  M A Y  H A V E .

CHAPLETS & STUDS
FOR EVERY BRANCH OF FOUNDRY INDUSTRIES
P E R F O R A T E D  C H A PLET S . A L L  S H A P E S — S IZ E S — AN D T H IC K N E SSE S

. . . Use Precision Studs and Chaplets fo r  Better  
Resu lts----------

P R E C IS IO N  H Y D R A T IT E  S T U D S  & C H A P L E T S  
FO R  A L L  C Y L IN D E R  C A S T IN G S

PRECISION PRESSWORK
C O M P A N Y ,  L IM IT E D

P A T E N T E E S

CLIMAX WORKS, COLESHILL STREET

SEN D  US Y O U R  EN Q U IR IES

W E  C A N  Q U O T E  Y O U  R IG H T

LA R G E  Q U A N T IT IE S  OF 
ST A N D A R D  SIZES ST O C K ED  

•
A L S O  M A K E R S  O F  D O O R  
C A T C H E S ,  H IN G E  T U B E S  A N D  
D O V E  T A I L S  F O R  T H E  G E N E R A L  
S T O V E  A N D  R A N G E  T R A D E S .  

S K IM M IN G  G A T E S .
T O P  H A T  C H A P L E T S .

C O R E  W IR E S ,  P L A IN  &  T W I S T E D  
E T C .

ESTABLISHED  1874
’P h o n e : Aston Cross 1402
'G ram s : Precico , Phone, Birm ingham B IR M IN G H A M  4
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★ The New Refractory 
★ A Tremendous Step Forward

H I S E G A R

REGD.

HIGH ALUMINA 
PLASTIC 

FIRE BRICK
For Ramming

AND

F L U I D  R E F R A C T O R Y
For Pouring

H IS E G A R  is com pletely  
neutral to expansion and 
co ntractio n .

H IS E G A R  possesses a high 
re fracto ry  value Cone  
32-1710° Centigrade.

H IS E G A R  has exceptional 
hard burned strength and 
is highly resistant to th er­
mal shocks and abrasive  
action.

E N G I N E E R S  
S E R V I C E S  
A V A I L A B L E  
ON REQUEST

For com plete installation or repairs to : 
Re-heating Furnaces, Soaking Pits, 
B ille t Furnaces, A nnealing and H eat 

Treatm en t Furnaces, etc.

Don’t w ait for delivery of those special 
shapes, contact U S  im m ediately.

THE MIDLAND MONOLITHIC FURNACE LINING
C O M P A N Y  L IM IT E D , 

B L A C K  S E A M  H O U S E ,  N A R B O R O U G H ,  Nr .  L E I C E S T E R .

C A R D IF F

P H O N E  : N A R B O R O U G H  1128-2229.

Stocks available at Branches in 
B IR M IN G H A M  M A N C H E S T E R  G L A S G O W L O N D O N
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DAYLIGHT'S C LO SEST  R IV A L

F R E E  A D V IC E —  A  S iem ens in d u str ia l ligh ting  
specialist w ill, w ith o u t obligation} advise  on ex is tin g  
ligh ting  system s. H e  m a y  be able to suggest 
im provem ents w hich  possibly w ill  save current 
charges a n d  the N a tio n 's  F uel.

T o improve the  health  and the 
efficiency o f workpeople on essen- 
tial w ar production, to increase 
ou tp u t, they need natural daylight

A . to  work in. W here th a t’s im ­
possible, the  next best thing  is daylight’s 
closest rival — “ S IE R A Y  ” Fluorescent T u b u la r 
Lighting. T h is proved system o f industrial 
lighting cuts out interfering shadows, th row ­
ing a perfect, even working light over the 
whole workshop. T h ere ’s a big saving to o —• 
in current. Siemens “ S ie ray ” Fluorescent 
T ube  is approxim ately three tim es as efficient 
as an ordinary gas filled lamp o f comparable 
wattage.

F l u o r e s c e n t  t u b e
* Glvz y a rd s tic k  o j G ood JG qktonq’
SIEM EN S E L E C T R IC  LA M PS &  S U P P L IE S  L T D ., 

38 /39» U p p er T ham es S tree t, L o n d o n , E .C .4

W E

SHOT 
BLAST
FOR ALL  
T R A D E S

2 4  HOURS 
S E R V IC E

C H ILLED  IRON 

& S TEEL  SHOT

H E A T  T R E A T E D  
C O R N E R E D  A N D  

R O U N D

MACHi .

P u*tP/ s  4 /v o

A L L  r A l l l P M E N l

1

r  • ■ - ... ......................... .....

Ü  R I C H  A

PHONE- M I D . 2 2 8 1  (3  LU

IIIH« ............................... m il l

R D S O N & S O N S l
V ESj

s b i i i i i i u i i e i i i í « u u í í í i i i i i i i i i h i i i m i í ^ |

J O  C O M M E R C I A L  S T .

“  B l R M I N G H A M . I
E S T A B L I S H E D  1 8 8 7 .



JUNE 29, 1944 FOUNDRY TRADE JOURNAL 15

■K <  JS

T Y U N N I N G  an A irc ra f t  F a c to ry  w ith  
o n ly  2 %  o f  sk ille d  la b o u r  is an  

a c h ie v e m e n t w o r th y  o f  o u r  W ar 
e ffo rt.
M a n y  b ra n c h e s  o f  fo u n d ry  w o rk  p re ­
c lu d e  th is  p o ss ib ility , b u t  in  core  
p ro d u c tio n  it  is b e in g  d o n e  d a ily  in  
s u ita b le  co n d itio n s .
M u c h  sk ill a n d  re so u rc e  in  p la n t  d e sig n  
a n d  e q u ip m e n t a re  ca lled  fo r , a n d  th e  
m a te ria ls  em p lo y e d  a lso  p lay  a v ery  
im p o r ta n t  p a r t  in  su ccess fu l re su lts .
O il S a n d  h as c o n tr ib u te d  m o re  to

effic iency in  co re  p ro d u c tio n  th a n  any  
o th e r  s ing le  fa c to r, a n d  g o o d  o il san d  
b in d e rs  e n su re  efficiency w ith  u n sk illed  
lab o u r.
T h e re  is a ran g e  o f  K o rd e k  p ro d u c ts  
f ro m  w h ic h  to  se lec t a su itab le  b in d e r  
fo r a ll c lasses o f  w ork .
D ifficu ltie s  a ris in g  fro m  sp eed y  a ir 
d ry in g  o f  m ix tu re s  o n  th e  b e n ch  can  
be  ov erco m e. P re -d ry in g  o f  san d  can  
b e  la rg e ly  c u t  o u t ,  a n d  sep a ra te  a d ju s t­
m e n t o f  g re en  a n d  d ry  b o n d s  can  be 
co n tro lled .

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 o r d e K  — G.B K o r d o L
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W O R L D  F A M O U S
FOR HIGH QUALITY AND QUICK DESPATCH  

IDEAL FOR NON-FERROUS METALS 
TELEGRAPH OR TELEPHONE

MANSFIELD STANDARD
GOLD MEDAL

M A N S F IE L D  S T A N D A R D  
S A N D  C2. L IE  

M A N S F IE L D ,  
E N G L A N D . 

T E L .  201— 2

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

S T A N D A R D  G R A D E  FO R  H IG H  C LA SS  D R Y  SA N D  
SM O O T H  IN  A P P L IC A T IO N  - N O  B R U S H  M A RK S

Branches

*  BONDED SUPER SHALACC BLACKING
E V EN  B ET T ER  T H A N  No. 3 - T H IS  B L A C K IN G  p- a c  
ST R IPPED  SO M E O F  T H E  H E A V IE S T  JOBS MADE

M BONDED CHILLED-ROLL BLACKING
S PEC IA LLY  B L E N D E D  T O  H O LD  FIRM  n u  .
M ET A L  S U R F A C E  - ID EA L  FO R  R O LLS  & C H IL L S

W*CIJ/HMING tOIIP
(¿hi Originators of "&CNDEC ''JSUtckirys)
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For every Industrial Heat Treatment  

p r o c e s s  t h e r e  i s  a M i r r l e e s  

Combustioneer to speed the pro­

duction and rut down the costs.

This is a

E b c e E E c n r r D
W hereve r Mirrlees stokers are 
installed production goes up. 
in spite of less and lower grade 
fuel. The ability to extract the 
last atom of heatfrom every type 
of fuel, and complete control 
of temperature are the reasons.
Heat w ith real economy

worth your investigation

C O M B U S T IO N E E R  
A U T O M A T IC  S T O K E R S

M IR R LEE S  B IC K E R T O N  & D A Y  L T D .
H A Z E L  G R O V E ,  S T O C K P O R T ,  C H E S H I R E

T H E  M IR R L E E S  W A T S O N  C O . L T D .
S C O T L A N D  S T R E E T ,  G L A S G O W ,  C . 2

Members of the Underfeed Stoker Makers' Association

dm  1101

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

3, A m e rs h a m  R o ad , H I G H  W Y C O M B E ,  Bucks.
'Grams i “  Zacatecas, High W ycom b e."

'Phone i H IG H  W Y C O M B E  1792 (3 lines).
P U B L IS H E D  W E E K L Y  i 21s. per annum (Hom e and O versea ')

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

Chairmen i FltaHerbert W rig h t, The Butterley Company. R lp lo ,, 
near Derby. Secretary i V. Delport, 2, Caxton Street, W estm inster. 
S .W . I.

Participating Associations 1 British Bath Manufacturers’ Association ; 
B ritish Ironfounders’ Association ; British Malleable Tube Fittings 
Association; Cast Iron Axlebox Association ; Cast Iron Chair Associa­
tion ; Cast Iron Heating, Boiler and Radiator Manufacturers' Association 
Cast Iron Segment Association ; Greensand Pipe Founders'Association 
of Scotland; Ironfounders' National Confederation ; National Associa­
tion of Malleable Ironfounders ; National Ingot Mould Association ; 
Natl anal Ironfoundlng Em ployers’ Federation Association of A u to ­
mobile and A llied  H igh D u ty Ironfounders; British Cast Iron 
Research Association (affiliated); British G r it  Association (affiliated); 
Flushing Cistern  Makers’ Association (affiliated) ; Institute of British 
Foundrym en (affiliated). ______

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
P R E S ID E N T , 1943-44 : D. Sharpe, Foundry Plant & M achinery

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

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

Birmingham, Coventry and W es t Midlands I A . A. Timmins, F.I.C 
33. C arters  Lane, Q u in ton . B ris to l and W e s t of Eng land : A. 
Hare*, 20, G reenbank Road, Hanham, Bristol. E. Midlands i S. A. 
Horton "T h re e , ”  Mostyn Avenue, Llttleover, Derby. Lancs i H. Buck ­
ley, Ellesm ere, N orfo lk  Avenue, Bu rn ley. London l V . C . Faulkner, 
3, Amersham Road, High W ycom be. Middlesbrough (pro tern.) I J. K. 
Smithson, North-Eastern Iron Refining Company, Limited, Stillington, 
Stockton-on-Tees. Newcastle-upon-Tyne i C. Lashly, S ir W .  G . A rm ­
strong, W h itw o rth  & Co. (Ironfounders), Ltd., Close W orks, Gateshead. 
Scottish : J. Bell, 60, St. Enoch Square, Glasgow. Sheffield i T . R. W a l ker, 
M .A ., English Steel Corporation, Ltd ., Sheffield. W ales and Monmouth i 
A . S. W a ll,  14, Palace Avenue, Llandaff, Cardiff. W es t Riding 
of Yo rksh ire  : Douglas Jepson, M.Sc., 9, Ambleside Avenue, Bradford. 
South Africa : B. P. Skok, Mutual Building, Johannesburg.

SEC T IO N S
Burn ley I H. Buckley, Ellesmere, Norfolk Avenue, Bui nley, Lancs. 

Cape Tow n : K . Zw anzi-er, P .O . Box 346, Cape Tow n, S. Africa. 
East Anglian I A . N . Sum ner, 516, N o rw ich  Road, Ipswich Falk irk : 
T. R. Goodwin, "  V lewfield,”  Falkirk Road, Bonnybrldge. Lincoln i E. 
R. W a lte r, Ph .D ., The Technical College, Lincoln.

A S S O C IA T IO N  O F  B R O N Z E  A N D  B R A S S  F O U N D E R S
Presiden t : H. Blssell, J. Stone & Co ., Ltd ., London. Secretaries: 

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

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

Manchester. Chairman i W .  Todd, Parkinson Stove Co ., Ltd ., Stech- 
ford, Birm ingham . Hon. Sec. i W .  Thomas, A .I.C ., Bank House, High 
Stree t, Rickm answorth, Herts.

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

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

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

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

B R IT I S 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 and 'G ram s : Reddltch 716.
Scot tlih  Laboratories 1Foundry Technical lostltu fe .M eek  • Road, 

Fa lk irk  (Phon* • 1T2.>

Established ip02

WITH 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

The fa ct that goods made o f raw m ateria ls in short supp ly owing to w ar conditions are advertised  
in th is paper should not be taken as an indication that they are necessarily available fo r export
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The need for all p o ssib le  co n serv a tio n  o f  m an pow er ; 
the dem and for the m ax im u m  o u tp u t o f  v ita l cast m etallic  
p roducts ; the in sisten ce  u p o n  th e  lo w e st c o s t  o f  p roduc­
tio n  ; and the n ecessity  o f  m ain ta in in g , and even  im proving, 
the q uality  o f  th o se  p rod u cts.

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

MECHANISATION
but it m u st be m ech an isa tion  particu larly  considered , 
designed and adapted to  th e  in d iv id u a l s ite  co n d itio n s  ; 
to  the particular p rod u ct ; and w ith  fu ll regard to  a ll the 
factors, eco n o m ic , geographical and h u m an , w h ich  may 
have any bearing on  the p rob lem .

In oth er  w ords co n su lt  :—

" The Specialists in Foundry Mechanisation”
w h ose  p rod u cts

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

’P hones  : 61247 &  8 H A LIFA X , ENGLAND 'G r a m s  : August, H a l i fa x

Sole Licensees a n d  m a n u fa c tu r e r s  for B ri t ish  E m p ire  (exc lu d in g  C a n a d a )  o f  the S im p so n  S a n d  M ixer
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Vol. 73 Thursday, June 29, 1944

Public Opinion
M r. R ic h a rd  M cM illan , a w a r c o rre sp o n d e n t 

with the  B ritish  tro o p s  in  F ra n c e , rep o rted  to  his 
paper th a t “ C a u m o n t w as se ized  a f te r  a fo rced  
night m arch . T h e  s tree ts  lo o k ed  like  a n  iro n fo u n - 
dry, w ith  sh ops a n d  ho u ses g ap in g  w ide o p en ."  
This type o f  jo u rn a lis t  if  he  ev er d id  v isit an  iron- 
foundry  w ou ld  p ro b a b ly  em b e llish  his d esc rip tio n  
with such ex p ress io n s as “ rivers o f liq u id  fire 
debouch ing  in to  g a rg an tia n  c a u ld ro n s .” “ A  ro b o t 
incessantly  g n aw in g  in to  a m o u n ta in  o f  san d  
m ade m o u ld s fo r  g u n s  an d  tan k s  w ith  in cred ib le  
speed.” T h e  tec h n ic ian  o p en ly  sneers a t  such  
“ tripe ,” b u t these p ic tu re sq u e  illu sions do  leave 
their im pressions on  th e  lay  m ind . 01 the  
thousand  o r  m o re  fo u n d ries  we h av e  v isited  at 
hom e a n d  a b ro a d  o n ly  a h an d fu l co u ld  be sa id  
to b ear th e  fa in tes t re sem b lan ce  to  a d ev asta ted  
region. T o  co n v ey  an  a d eq u a te  p ic tu re  o f  the 
foundry  in d u stry  to  th e  lay m an  is n o t easy , but 
it m ust be tackled.. O th erw ise  th e  in d u stry  will 
fail to  a ttra c t th e  la b o u r  necessary  fo r its m a in te n ­
ance, let a lo n e  ex p an sio n . Som e o f th e  essen tia l 
steps a re  o b v ious, su ch  as th e  in ten sifica tio n  o f  the 
“ good h o u sek eep in g  ” p ro p a g a n d a  w ith in  the 
industry. T h e  e m u la tio n , by the  larg est fo u n d ries  
of the  system  in au g u ra te d  by th e  F o rd  M o to r  C a r 
C om pany  b e fo re  th e  w ar o f  o p en in g  th e ir  w o rk s 
for a d ay  o r so every  w eek fo r  in sp ec tio n  by  the 
public. T h e  ex tensive  use o f  p ro p a g a n d a  film s 
has m uch  to  co m m en d  it, especially  if less a tten tio n  
is given to  th e  sales ang le  a n d  m o re  to  the  h u m an  
aspect. A  film  show ing  the  w o rk  a n d  life o f  an 
appren tice  fro m  his e n try  to  h is a tta in in g  full 
c ra ftsm an sh ip  is u rg en tly  needed . P ic tu re s  sh o w ­
ing him  in the  v a rio u s  lab o ra to rie s , m ak in g  co res 
and  m ou lds, m eltin g  a n d  h a n d lin g  liq u id  m eta l, 
a tten d in g  lec tu res, a n d  so fo r th , w o u ld  q u ick ly  
e rad ica te  th e  d is to rted  im press io n s n o w  p rev alen t.

W e are  satisfied  th a t so fa r  as scientific , e n g in e er­
ing a n d  m eta llu rg ica l in te rests a re  c o n ce rn ed , the  
fo u n d ry  ind u stry  is well on  th e  w ay  to w a rd s  e s ta b ­
lish ing  itself in its tru e  perspective . C o lonel B lim p, 
w ho  in an  im p o rta n t co m m ittee  d u rin g  th e  ea rlie r  
stages o f  the  w ar, ro u n d ly  c o n d em n ed  cas t iro n  as

an  en g in eerin g  m ate ria l on  th e  g ro u n d s o f  p e r­
sonal ex p erien ce  w ith  a fa u lty  d om estic  bo iler 
is n o w  rig h tly  ignored . T h e  h a rd  co re  o f  the  
g en era l p o p u la tio n  still rem a in s ig n o ran t o f  n o rm al 
m o d e rn  c o n d itio n s , a n d  it is th is  very  la rg e  m ass 
o f  p eo p le  th a t  is being  d o p ed  w ith  sk ilfu l p ro p a ­
g a n d a  as to  th e  m erits  o f  the  p ro d u c ts  o f  rival in ­
d u stries . N o  th o u g h t is given to  th e  fact th a t 
these  new er in d u strie s  have  to  re ly  o n  the  fo u n d ry  
fo r  th e  c rea tio n  o f  its m an u fa c tu r in g  p lan t, its 
p resses, its dies, its m o u ld s , its tra n sp o rt, its p rim e  
m overs , a n d  so fo rth . T h e  fu n d a m e n ta l n a tu re  
o f  th e  fo u n d ry  in d u stry  needs c o n stan tly  to  be in 
th e  m in d s o f  its p ro tag o n ists . F ro m  the  days o f 
T u b a l C a in  u n til the  ad v en t o f  B essem er and  
S iem ens th e  fo u n d e r  en jo y ed  a n  ex cep tionally  
e lev a ted  p lace in society . D en b en v en u to  C ellini 
held  a u n iq u e  position  in the  co u rts  o f  E u ro p e , the 
gun fo u n d e rs  o f  Sussex w ere people  o f  the  h ighest 
im p o rtan ce  in th e ir  day , w hilst la te r W ilk inson  was 
a rea l fa c to r  in in te rn a tio n a l a rm am en t.

W ith  the ad v en t o f  steel, the  iro n fo u n d ry  lost 
m uch  o f its fo rm er industria l g lam o u r. N o w  light 
a lloys a n d  p lastics hav e  c a p tu re d  th e  pub lic  
im a g in a tio n , an d  b o th  iron  an d  steel m ak ers  will 
have  to  do  m u ch  to p reserve  a b a lan ced  p e rsp ec­
tive  in the  m inds o f  the  laym an . T h a t b o th  iron 
an d  steel a re  tak en  fo r g ran ted  is n o t enough . 
T h e re  m u st be  a fo rw a rd  policy . I f  a ch ild  p re ­
fers a new  toy, in te res t in  an  o ld  o ne  can  be resto red  
by  re p a in tin g  o r red ress in g  it. T h ere  is m u ch  to 
be d o n e  in re p a in tin g  an d  red ressing  iro n  a n d  steel 
p ro d u c ts  fo r  a g en era tio n  th a t  h a s been  b ro u g h t 
up  in  a n  a tm o sp h e re  w hich  gives c red en ce  to  the 
n o tio n  “ if  it is new  it m ust necessarily  be b e tte r.”

Contents
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a n d  In a c c u ra c ie s  in  P h y sics , 169.—Iro n fo u n d ry  F uel N ew s—IX . 
174.—W a rtim e  C alls  on W om en to  M ake A lum in ium  Air- 
Cooled C y lin d e r H ead s , 175.—C om pany  R esu lts, 182.—C on trac t 
O pen, 182. P e rso n a l, 182.—R aw  M a te ria l M arke ts. 184 — N ew s 
in  B rie f, 184.
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FOUNDRY INQUEST—VIII
By  “ C o r o n e r  ”

N um erous examples of defects from  gasdioles can 
be traced to the over-carefulness of the m oulder. 
One particular exam ple, show n in Fig. 1, was con­
tinually giving trouble, and the care-m aking was sus­
pected and a careful watch was m ade on their m anu­
facture and drying. This part of the w ork appeared 
satisfactory, bu t still wasters occurred. The real cause 
of the trouble was then found to lie with the m oulder 
assembling the cores. A vent channel had been made

in the core to facilitate the rem oval of the gases from  
around the neck portion  (X, Fig. 1) and, fearing en try  
of m etal into this channel, the m oulder filled it with 
sand, thus blocking the free exit of the gases, which 
consequently gave trouble. The correct m ethod of 
overcoming the entry of metal to the vents was to 
make the core^print a little deeper th an  required and 
place a ring o f loam  around the vent hole and press 
tightly into the print, the position of the core being 
tested by a gauge on the top. Fig. 2 shows the 
arrangem ent. A being the vent, B the ring of loam.

COUNCIL OF IRONFOUNDRY 
ASSOCIATIONS

Proprietors of firms who have not yet sent in their 
return to the questionnaire on post-war reconstruc­
tion are earnestly requested to do so w ithout further 
delay. The time is approaching when the report based 
on these returns will have to be made by the C.F.A. 
In order that this report should be as com plete as 
possible and should represent the greatest possible p ro ­
portion of the tonnage produced by ironfoundries, it 
is essential that the answers to the questionnaire be 
received by the secretary of the C .F.A ., and a rrange­
m ents are being m ade to deal with all returns during 
the first half of July.

M r. F . C. W illiams, the first hon. secretary of the 
South A frican B ranch of the Institu te of British 
Foundrym en, was a m em ber of the delegation to the 
In ternational L abour C onference recently held in 
Philadelphia.

OBITUARY
M r . W a l t e r  D o d d s , d irector and  secretary o f 

W illiam  G ray  & C om pany, Lim ited, shipbuilders, West 
H artlepool, died on June 15, a t the age of 54.

M r . A l e x a n d e r  H a x t o n , a director o f  D avid  King 
& Sons, Lim ited, ironfounders, w ho was in charge of 
their Skipton foundry, has died at Skipton a t the age 
of 62.

M r . E d m u n d  B r u c e  B a l l , m anaging d irector of 
G lenfield & K ennedy, Lim ited, hydrau lic  engineers, 
K ilm arnock, has died, aged 71. H e was president of 
the Institution of M echanical Engineers, 1939-40.

M r . W m . M it c h e l l , of Paisley, died recently. He 
had been em ployed by T hos. W hite & Sons, Limited, 
ironfounders, for 37 years, and, fo r 25 years o f that 
period, had  been forem an in the foundry . He was a 
m em ber of the Scottish Branch o f the Institu te of 
British Foundrym en.

M r . P e t e r  F o r b e s  J o n e s , m anaging director of 
Jones & C am pbell, L im ited, T orw ood Foundry, 
Larbert, died on June 17, aged 63. He was chairm an 
of Jam es Jones & Sons, Lim ited, colliery tim ber 
m erchants, etc., of L arbert, Scottish Enam elling 
C om pany, Lim ited, and the Buckie Ship and  Shipyard 
C om pany, Limited.

M r . A. L a w r ie  died recently. M r. Law rie was 
president of the Scottish B ranch of the Institu te of 
British Foundrym en 1923-24, and had alw ays taken 
a great interest in the w ork  o f the Institute in Scot­
land. He was, fo r m any years, foundry  m anager with 
Andrew Strang & C om pany, Lim ited, Blair Foundry, 
H urlford , A yrshire.

M r . H a r o l d  M o r g a n  W il l ia m s , a d irector of John 
W illiams & Sons (Cardiff), L im ited, G lobe Foundry, 
Cardiff, died on June 21, aged 61. H e was a younger 
brother of M r. Edw ard W illiam s, a past-president of 
the Institute of British Foundrym en. H is son. Mr.
H. J. V. W illiam s, is President o f the W ales and M on­
m outh Branch of the I.B.F.

L t .-C o l . L o r d  H e r b e r t  S c o t t , w ho died at 
W inchester, was chairm an o f R olls-R oyce, Limited, 
and the W estinghouse B rake & Signal Com pany, 
Lim ited, and a director of the C onsolidated  Signal C om ­
pany, Lim ited, and o ther com panies. H e was vice- 
president of the Association of British C ham bers of 
Com m erce. F rom  1934-35 he was president o f the 
L ondon C ham ber of C om m erce. F ro m  1928-31 he 
was president o f the L ondon C ham ber of C om m erce 
and from  1934-35, president of the F ed eration  of 
British Industries. Lord H erbert Scott was 71 years 
of age.

INDEX TO VOL. 72
T he Index to Vol. 72 of T h e  F o u n d r y  T r a d e  

J o u r n a l , covering January  to A pril, 1944. inclusive 
can now be obtained, on w ritten application , from  the 
Publishers at 3, A m ersham  Road, H igh W ycornb 
Bucks. ’
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TOLERANCES AND INACCURACIES 
IN PHYSICS*

By SIR CHARLES G. DARWIN
(Director, National Physical Laboratory)

Importance o f  study­

ing the principles o f  

tolerances

The m akers o f  alm ost any kind o f m ass-produceu 
article are very fam iliar with a ll the troubles that 
arise in working to  assigned tolerances in their m anu­
facturing processes. I expect for the  m ost part they 
regard it as a nuisance having to do so, and that in a 
properly regulated  world it is the sort of thing that 
would have been left out. A fter all we none of us 
like dwelling on our own im perfections, so why, when 
we have said that we are going to  m ake som ething an 
inch long, should we have to  waste tim e over those 
little peccadillos which m ake it a few ten-thousandths 
wrong; or, when we plan to m ake an iron  casting 
with 1 per cent, carbon, it is annoying if the p roper­
ties tu rn  out all wrong because we find we really  had 
1.05 per cent, o f carbon. T h e  physicist has been even 
worse in this neglect o f  thinking abou t tolerances, 
because he was always form ulating  exact laws, and 
then trying to  verify them  experim entally. Of course, 
he had errors in his experim ents, bu t they were mostly 
just a nuisance, and he was usually not interested in 
them in themselves, bu t only as an im pedim ent to the 
realisation o f what he thought of as an  absolute truth. 
For his purposes he was often quite right in this, but 
it led to a general outlook from  which errors and 
tolerances were excluded.

Teachers were still worse in this respect. Just as 
our theological teachers will try and prescribe what 
will constitute perfect virtue, and will not devote much 
time to, shall we say, calibrating  the various degrees 
of vice that are inherent in  all hum an conduct, so the 
teacher in an engineering school has in the past tended 
to describe only perfection  and no t to give m uch a tten ­
tion to the faults which in fact always occur in m anu­
facture. It m ight be said that teaching has tended to 
be entirely intolerant. I have for a good m any years 
been interested in this neglect in our outlook, and 1 
was frankly shocked only three or four years ago when 
I put it to  the proof. I happened to be visiting a 
m em ber of the staff of one of our leading engineer­
ing schools, and I asked him what the students were 
taught about tolerances. He looked a bit blank, and 
said; “ 1 don’t know; let’s have those two boys back, 
who have just gone out, and ask them .” So the 
students (who' were second-year scholars) were called 
back, and I asked them  the question of w hat the 
word “ to lerance ” meant. One simply did not know. 
The o ther gave the correct answer, bu t on cross- 
exam ination I found he was really cheating because

• T he E dw ard  W illiam s lecture delivered to  the  fo r ty - f irs t  A nnual 
llo e tin g  c f th e  In s titu te  of B ritish  Foundrym en .

he happened to be the son of a prom inent industrial 
scientist and had learnt about it at home.

T he m ain purpose o f my lecture is to emphasize 
the point that tolerances have now become a respect­
able pant no t only of engineering practice, bu t also of 
fundam ental science, and that a study of their prin­
ciples can be a really interesting subject. Y ou will 
naturally  a t  once think of the great developm ents in 
the field of quality control of production that have 
been taking place in  the last few years, but I am  not 
going to discuss this aspect; to do so would involve 
going ra ther deeply into tedhnical m athem atics. I 
would only say that the point of it really is that, once 
you recognise that there are to be errors, you find that 
they do have very prevalently a certain  distribution. 
so1 that large ones become rarer than small according 
to a ra th e r well defined rule, and that you can  ex­
ploit this rule SO' as to' get a great deal m ore out of 
your m easurem ents than you might expect to at first 
sight. The process is still in  its infancy, and I have 
little doubt that im proved m ethods of sampling will 
lead to considerable economies in the application. 
However, it falls outside my subject, because I in­
tend to show that a great many interesting things can 
emerge m erely from  the idea that there will be errors, 
either of m anufacture or of experiment.

I am going to illustrate the subject by giving a 
series of examples, starting with large things and 
working down by degrees to  smaller and sm aller 
things. I ought perhaps to  apologise that none of 
my examples will have any very immediate relation 
to m etallurgy or chemistry; the general principles 
apply there with equal force, bu t have not been so 
well worked ou t yet. But the outlook is the same, 
and it is one which should be much m ore fam iliar 
than it is, not only to  engineers of all kinds, but also 
to everyone in  every walk of life.

Examples from Hum an Affairs
My first example is with regard to whole numbers. 

Here is a case where you might think there could be 
no erro r. T here are e ither 100 or 101 men in this 
room  listening to me, and there cannot be both. But 
it is very likely that, when the num ber is large, som e­
one will have come late and someone else will have 
to  go early to  catch a train, so w hat is the answer 
then? One interesting exam ple of the tolerance of 
large num bers is the ra te  of accidents. They used to 
publish the num ber of people killed per year in 
m otoring accidents. It used to be a t a rate of about 
500 a m onth. W hat fluctuation would be expected?
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The law of ohance answers im m ediately, that it will 
be abou t the square roo t of this, that is to say 23, 
and that anything like a fluctuation of tw ice as 
much, say, 50, either way is distinctly unlikely. N otice 
that from  this we can say with considerable confidence 
what is the safest m onth  to Live through; it is F eb ­
ruary, because that is three days sho rt in 31, that is 
10 per cent., so that there should on the average be 
50 less killed, and this defect is very unlikely to be 
beaten by the chance fluctuation. But the statistician 
can go a great deal fu rther than  this. It will be 
easiest to see how he works if I pu t the story back­
wards. Imagine that we are no t dealing with m otor 
accidents, but with railway accidents and, to simplify, 
we will suppose for the m om ent that every train  holds 
exactly 50 people, who are all killed when there is 
an accident. If  there are again on the average 500 
people killed a m onth, that m eans 10 accidents, but 
as the square root of 10 is abou t 3, the fluctuation 
will now be quite often 3 times 50, and so we shall 
in some m onths expect to see a num ber of 650 fa ta li­
ties, which would be extrem ely unlikely for m otoring 
accidents. I have, of course, over-simplified things, 
but you can see how an expert, being given a list of 
numbers for successive m onths, could from  the m ag­
nitude of the fluctuations, and nothing else, get some 
idea of what was the cause.

Weighing Bullets
My next exam ple is interesting to me personally, 

because it happened to be the thing which suggested 
to  me abou t 12 years ago w hat an  interesting subject 
in general this was—b efo re  that I had  only thought 
about it in connection with u ltim ate physical theory.
I happened to be visiting an  engineering works where 
they were m aking a m achine fo r W oolw ich, which 
was to weigh bullets. The bullets were to be used 
for the testing of a rm our and a rather h igh  accuracy 
was asked for. The m achine was, I imagine, much 
like those used in the M int fo r weighing coins, but 
as it had to handle a great m any bullets, speed of 
operation  was im portant. It worked like this. The 
bullets were pushed in a row  along a groove. Ait one 
place each in tu rn  cam e o n  to  a balance w ith the 
proper counterpoise, and a lever freed the balance. 
If the bullet was right, the balance would stay level, 
and the next push would send it straight on. But if 
the bullet was too heavy or too light, the scale would 
fall or rise and the push would throw  it out— I can ­
not rem em ber the exact mechanism .

The question then is, how quick can the balance be 
made to work? Obviously, if a very close tolerance 
is needed, a bullet which is just to he rejected will 
only be a little wrong, and so will only tip the scale 
very sluggishly. I took a tolerance of one p a rt in a 
thousand. It is a very straightforw ard  problem  in 
elem entary m echanics, but I shall not inflict it on 
you. The point is that, with the given value of 
gravity, and with the inertia which the system m ust

have because o f the bullet itself and  the counterpoise, 
one can easily see how long it will take to rise to a 
height of the diam eter o f the bullet. If one attem pted 
to discrim inate earlie r than  this time, the guide for 
the correct - bullets would get in the way o f the re ­
jected ones. T he answ er cam e out th a t it really  did 
not m atter what one did, one could not weigh the 
bullets faster than  abou t one a second. I ought to 
say that here, and in m ost of my subsequent argument. 
I am going to  practise a type of a rithm etic  which has 
a ttractive features for most o f us, because 1 do not 
pay any a ttention  to m ere things like hundred per 
cent, changes.

W hen therefore  I say that you cannot do more 
than one a second, w hat I m ean is that you m ight do 
two or you m ight poss.ihly only be able to do one 
every two seconds, but th a t you certain ly  could not 
do ten a second, and certainly could  easily do one in 
ten seconds.

T h e  m oral o f this exam ple is that it takes tim e to 
do a weighing, and that the m ore precise it is to be 
the longer it will take. It is easy, o f course, to 
imagine m achinery by which a t the price o f a good 
deal o f com plication I could speed up the  process. 
Fo r exam ple. I m ight have a long boom  projecting 
from  tihe balance m id-w ay betw een two contacts which 
were ra th e r close together. T hen  a m uch smaller 
m otion of the balance th an  I took before  (which was 
the d iam eter of the bullet) w ould show  which way 
the scale was going, and I could im agine a grab com ­
ing out and knocking away the rejects. I do no t say 
this would be a practical m achine to  m ake; indeed, it 
would certainly be sim pler to m ake ten of the simple 
m achines and w ork them  m ore slowly, bu t the point 
is th a t we can im agine ways o f speeding up the 
business beyond our first estim ate. I m ention this 
because later I am going to com e to an  absolute limit 
of time that is essential fo r weighing anything to any 
assigned accuracy.

Tolerances in Vo ice Production
* My next exam ple is from  the theory  o f sound. 

Briefly, the question is this: A m an  sings a note; 
how long is it before 1 can  say w hether he was in 
tune? To define the experim ent we m ight suppose 
that a tuning fork  has been struck, and th a t he is 
trying to sing the sam e note. A m usical note is a 
harm onic v ibration , so that he is sending o u t a train 
of waves o f a certain  frequency, and so, too, is the 
fork. If he is out o f tune his frequency will be a 
little wrong, which m eans that, whereas a t first his 
m axim um  o f a ir pressure was in step with that o f the 
fork, a fter a certain  num ber of cycles he will have got 
out of step. W hen a p iano  tuner wants to get two 
notes in  tune together, he listens to  the beats between 
them, and  gauges the accuracy by the seldom ness of 
the beats. He certain ly  needs to hear two- or three 
beats before he can say if they are tuned, but we 
will be generous and im agine th a t a single beat would 
suffice. T hus we can only say the m an is out of 
tune wi-th-the fork if there has been one beat between 
them, that is to say, if there is time fo r the m an’s
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sound wave to  p u t in  one m ore oscillation Jh an  the 
fork has done. L et us com e to num bers. T he m an 
is to  try and  h it the C  below middle C, and we will 
not criticise him  if he is nearer to it than  a sem itone. 
This C has a frequency of abou t 120 cycles a second, 
and a sem itone is ab ou t a tw entieth in  frequency. 
So we will pass anything betw een 114 and 126 as our 
tolerance. T he difference of 6 cycles m eans th a t a fte r 
a sixith of a second the m an  will have com pleted one 
cycle m ore o r less than  the fork, th a t is to say, that 
there will have been the one beat that we are looking 
for. So the answ er is th a t the m an  can sing fo r a 
sixth of a second before  we can  find ou t th a t he  is off 
the note by a sem itone. A w om an has a m uch harder 
time. Say she is singing the upper C. This has four 
times the frequency, and therefore  a sem itone, again 
a twentieth, is now 24 cycles different. She therefore 
gives herself away in a tw enty-fourth  of a second. It 
is very easy to verify w hat I have been saying. If 
you try and  play a shake of a sem itone on the piano, 
you will find th a t if you do it in the  ra th e r deep bass, 
the Whole business seems to  becom e meaningless. 
This i$ a m atter of pure physics (though n o  doubt the 
character of the hum an  ear reinforces the trouble), 
in that the notes struck are really indefinite, because 
each note is no t given time to define itself.

Ligh t Wavelengths
Next I am  going to  take an exam ple from  optics. 

It is the typical exam ple of the idea of “ resolving 
power,” which was so well worked ou t by Rayleigh 
about 70 years ago. T he principle is m ost im portant 
in connection with lenses, but there is a sim pler case 
which gives the whole gist o f it. W hen we w ant to 
use a m irror galvanom eter for very sensitive m easure­
ments, we set the source of light and the observing 
telescope both  a long way off, so  that a very small de­
flection of the galvanom eter needle gives a large 
motion of the image. A t first sight it would be tem pt­
ing to think that we could increase the sensitivity in­
definitely by increasing the distance, but this is not 
so. For consider how the image is form ed; we will 
suppose an  appropria te  lens is pu t som ew here in the 
path to  focus the filam ent on  a scale. T he bright spot 
on the screen is a t the place w here all the rays from  
the lam p have exactly the same num ber o f  wavelengths 
to the screen for every point o f the m irror. N ow  sup­
pose the m irror turns a little, bu t think of the sam e 
place on the screen. W e shall expect to  detect the 
deflection When this point first goes dark. W hen will 
that be? T he answer is, w hen the  rays th a t go from  
the light via  one edge of the m irror differ by about 
a wavelength from  those that go v ia  the other. The 
interm ediate parts of the m irror will then give light 
in phases in between, and the whole lo t will cancel 
out. Thus the sm allest turning one can detect is 
when one edge of the m irror has advanced a w ave­
length com pared with the other. I t  m ay happen  to 
be convenient to do this by setting up the screen a 
long way off, but it is just as good to use a m ore 
pow erful telescope to look a t it  from  near by, o r 
even as an  extrem e case, to  take a m icroscope and

w atch the m irro r edgewise itself, fo r a good m icro­
scope can  detect just one wavelength of Light. So 
the result th a t em erges is th a t it is the b read th  of the 
m irro r that m atters and  noit the distance a t which the 
screen is set up. F rom  o u r present po in t o f view we 
say that any m easurem ent of a length is alw ays sub ­
ject to  a to lerance o f a wavelength o f the  light used 
in the m easurem ent.

A  wavelength of light is pretty  short, but the p rin ­
ciple th a t we cannot see detail sm aller than  a wave­
length does n o t satisfy us, and we want to know 
w hether the finer details cannot be observed in  some 
o ther way. O ne obvious trick  is to use a shorter 
wavelength, b o th  by oil im m ersion and by using u ltra ­
violet light. T he electron m icroscope does the same 
sort o f thing to a h igher degree, and because it has 
a ttracted  a tten tion  recently I m ight digress a Little 
to  say som ething abou t it, even though it will have no 
very direct bearing on m y m ain subject.

Electron Microscope
Both types of m icroscope work on m uch the same 

principle. L et us suppose we w ant to- study the shape 
o f a sm all b lack dot. In  either case we first must 
have a condenser to throw  rays of light, or of elec­
trons, on  to  the field of view. To get good resolution 
calls for a strong condenser, that is to say, rays com ­
ing in on to  it over very wide angles. T he ones that 
fall on the dot a re  stopped, hut the rest go through, 
and the microscope lens focusses them  on to a photo­
graphic plate— or possibly the focal plane may be 
viewed with an  eyepiece. T he lenses th a t bend the 
electrons are either electric or magnetic fields, w ith­
out, of course, the sharp surfaces of glass lenses, but 
they work in m uch the same way and all the elem en­
tary formulae of geom etrical optics apoly to  them, in­
cluding the ordinary relationships of distances and 
focal lengths to  magnifications. As to the resolution, 
we have seen it depends for light on  the wavelength, 
and we must ask what corresponds for the electron, 
lit was only discovered about twenty years ago that 
this was a question that could be asked a t all, but 
once recognised, the answer could be given. I  fear 
it would take too, long to discuss this properly, though, 
in faot, I, shall presently be talking on the same sub­
ject from  a  different point of view, and  the connec­
tion  will not be very apparent. H ere I can only say 
that the . resolution is proportional to  the voltage of 
the electrons, and  fo r the voltages used, such as 60,000, 
it is ab o u t 10-8 cm. It looks as if we should be able 
to see single atom s, because that is known to  be 
abou t their size. U nfortunately , there is a catch in 
it. T he resolution of a m icroscope depends on the 
angles through which the rays are bent, and fo r the 
highest class of m icroscope the extreme angle should 
be  nearly  a right angle. This calls fo r a very 
elaborate lens system in  order to correct the various 
optical aberra tions and form  a good image. N o one 
has yet succeeded in  correcting any of th e  aberra­
tions of an e lectron  lens a t all (and theory suggests 
doubt as to  w hether it will ever be possible to  do so 
to any considerable extent), so that in fact the  rays
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in  the electron m icroscope can  only  be deflected less 
than  a degree of arc, o r  the im age becom es spoiled. 
T he consequence of this is th a t a great deal o f  the 
resolving power is sacrificed, and  the m ost h itherto  
gained over the optic m icroscope has been a facto r 
o f about 50 in m agnification, instead o.f about 2,000, 
as simple consideration of wavelength m ight a t first 
sight have suggested. One m ight hope to im prove 
things by putting up the voltage, so as still fu rther 
to shorten the wavelength, bu t ano ther trouble  then 
comes in, because the electrons pass so easily through 
the object th a t the image becomes too fain t to see.

W hen we w ant to get down to  seeing sm aller sizes 
we know we need shorter wavelengths, and this sug­
gests using X-rays. This has a lready been done long 
ago indirectly, and the great subject of X-ray crystal­
lography has been the consequent developm ent, bu t 
n o  one has yet m ade an  X -ray lens; however, X-rays 
are exactly the same thing as light, and so we m ay 
legitim ately imagine we could m ake a m icroscope 
fo r them. This would take us to  ab ou t 10-° cm. 
Allowing ourselves in im agination the same latitude, 
the gamma rays o f  radium  would take us a good bit 
further, and after them  we m ight imagine we could 
use the cosmic rays—perhaps with a little hesitation, 
because they are still ra ther m ysterious. In this way 
we might suppose we could see things of the size of 
about 10-13 cm., and  it m ight seem na tura l to ask 
w hat next. But the whole subject received a twist 
about 20 years ago* in a different direction, and this I 
m ust now describe.

The Quantum Theory
D uring the first 25 years of this century the q u an ­

tum  theory was a d isturber of the peace in the ideas 
we all had about u ltim ate m echanics. It was so obvi­
ously right and yet it so  hopelessly contradicted  all 
the laboriously compiled, and also obviously right, 
ideas o f  the older physics. The conflict betw een the 
two was increased abou t 1922 by an  A m erican physic­
ist, A rthur C om pton, who first propounded a theory  
and then verified it experim entally. H is idea was 
this. He asked the question, w hat happens w hen a 
light wave passes over a free electron? T he old 
answer would have been unhesitatingly, that it shakes 
it to and fro  a little  and in consequence the electron 
scatters a little o f the light steadily all round. N o t 
so, said C om pton. A ccording to  the quantum  theory, 
though light has wave properties, it also has qualities 
like a particle, and my guess, from  general analogy 
with o ther parts of the quantum  theory, is th a t this 
is a case w here it w ill be like a particle. T herefore, 
when the  light passes the electron, there will be a 
certain chance th a t they will behave like a p a ir of 
billiard balls, so that the electron will suddenly be 
throw n off in  one direction, and the Light will bounce 
off into ano ther, as in billiards. To get a good large 
effect you m ust use a heavy light particle. O rdinary

light is qot heavy enough, b u t X -rays will be. So the 
experim ent h ad  to be done n o t w ith light, b u t with 
X -rays, an d  w ith these he brillian tly  verified it. There 
are a great m any interesting things ab o u t this effect, 
bu t I shall n o t go  in to  them  because th e  only one 
th a t I need is th a t when light passes over an  electron, 
if the electron  scatters the light, th e n _ the light also 
scatters the e lectron, th a t is to  say, it  gives it a flip in 
som e direction. T his flip is larger, the h a rd er the 
X-rays, that is to  say, the shorte r their wavelength.

In the year 1926 the solution o f the m ain  contradic­
tions betw een the old theories and the quan tum  theory 
was found. A  num ber o f  people were concerned, but 
chief am ong them  was a young G erm an physicist, 
Heisenberg. A t first the so lu tion  was in a rather 
abstract m athem atical form , b u t it was no t long before 
Heisenberg h im self discovered a way o f understanding 
it physically. H e asked the question, w hat happens 
if you really  sta rt trying to decide w here an electron 
is. Y ou m ight go ab o u t it by m aking a microscope, 
but to get satisfactory precision you would take an 
X-ray m icroscope because o f the short wavelength— 
true we do n o t know  how  to m ake one yet, b u t we can 
be reasonably satisfied th a t it is a legitim ate thing to 
imagine. W ith this you look to see w here the electron 
is, that is to' say you  shine X -rays on the electron, 
which scatters the light, and this scattered light you 
then focus in the m icroscope and look a t the image. 
But now com es the catch. Y ou will no t see the electron 
unless it has scattered the light, bu t if it does scatter it 
then it comes under the C om pton effect, and  is flipped 
away. So you do no t see w here the electron is, but 
only where it was. T o  weaken this trouble  you might 
go back to ord inary  light, fo r which the Com pton 
effect is very sm all, but in doing so you have given 
up the idea of fixing its position so accurately  because 
you are using a longer w avelength fo r your microscope, 
and in a m icroscope you can never see a position 
with accuracy better than  the w avelength. This is 
the U ncertain ty  Principle, th a t it is no t possible to fix 
both position and velocity of a body sim ultaneously 
w ith unlim ited accuracy. T here  is no lim it to the 
tolerance you m ay dem and fo r either, bu t if you make 
exacting dem ands on one th a t au tom atically  makes 
you relax your dem ands on the other.

W hen the theory  is w orked out in detail the answer 
can be expressed very easily in term s of tolerances. 
M easure the position in centim etres, and the velocity 
in centim etres a second. Then the m ost accurate 
tolerances that can  be ever obtained obey the rule 
that the to lerance of the electron’s position A *  m ulti­
plied by the to lerance of its velocity A v  obey the 
rule

A % A v  =  7 cm .2/sec.
I ought to m ention that a sim ilar rule holds fo r other 
bodies, b u t the num ber on the right is inversely p ro ­
portional to the mass, so that since the electron is the 
lightest body existing, it is the one fo r which the effect 
is most m arked. Since the m ass o f an electron is 
abou t 10-°7 grm. you can see th a t the effect for 
ord inary  bodies is not one of a m agnitude to cause 
serious trouble.
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T he U ncertain ty  Principle
The U ncertain ty  Principle is quite fundam ental in 

m odern physics. Its effects are inescapable, so that we 
can see how the idea of to lerance has got to be 
accepted as one o f the basic ideas, and can no longer 
be fobbed off by saying that with deeper knowledge 
we could get rid of it. It is the U ncertainty Principle 
that has finally m ade tolerance respectable, as I told 
you earlier it has now become.

There are other ways in which it can be expressed, 
which from  the theoretical point of view are m uch 
more powerful, but I shall not go into them.
I shall only take one fu rther ra ther different example
of it, because it will connect up w ith one o f my
earlier exam ples, th a t of weighing the bullets. In
Heisenberg’s exam ple fixing the position spoiled the 
velocity, which we express by saying that position 
and velocity are com plem entary. In the same way 
mechanical principles show that energy and tim e are 
complementary. N ow  the principle o f relativity  shows 
that energy and mass are the sam e thing, and therefore 
the U ncertainty Principle asserts th a t it takes a certain 
time to determ ine a mass w ith a given precision, and 
that the sm aller to lerance we dem and in the mass, the 
longer we m ust take in doing the weighing. 1 shall 
not attem pt to design and explain an experim ent to 
show how this comes about, nor will I go through the 
calculations, but I will only give you the result. 
Suppose our bullet weighed 10 gramm es, and that as 
before we want it to a to lerance o f one in a thousand, 
that is to the nearest 1/100 gramme. Then you can­
not hope to do this in a tim e of less than 7 x 10-15 
secs. There is evidently a possibility for im provem ent 
in our present m ethods which gave a time of 1 sec.

Are there any fu rther lim itations to tolerances in 
nature besides the U ncertain ty  Principle? We do not 
really know at all, bu t there have been ra ther plausible 
conjectures that there are, that for instance there is 
no meaning in talking of a distance shorter than 
10-13 cm., which is about the size of the nucleus of 
the atom. I will not a ttem pt to discuss these ra ther 
vague ideas, bu t a t the risk o f an anti-clim ax I shall 
turn over to quite a different field, where the idea 
of even finer tolerances is im portant.

Epsilonology
This is the field of pure m athem atics. Y ou will all 

have heard of the celebrated problem  of Achilles and 
the tortoise. The answer that Achilles would really 
catch up the tortoise was just as obvious to  the Greeks, 
who propounded the problem  as it is to us, bu t that 
is no t the point. The point is th a t when you  start 
trying to get down to pure logic there are contradic­
tions involved in the idea o f a line made up of points, 
and the argum ent can be presented in such a way that 
it is very hard  to see w hat is wrong with it. T hat 
it was hard  may be seen by the fact that it took 
over two thousands years to find the solution. This 
solution was the act of a num ber of m athem aticians 
about a hundred years ago. T heir work being o f a 
logical kind had to be worked with extrem e care, and 
if you read  the proofs they give of some o f their

im portan t theorem s, you  are rem inded of the way in 
which a conveyancing lawyer draws up a rather com ­
plicated deed, putting into it a lo t o f things you never 
thought of. In  the course o f these proofs great use 
is m ade of a particular letter, the G reek letter e; I 
don’t know why it is always this letter that is used, 
as there is no particular reason why it should be, but 
the subject is sometimes irreverently called epsilonology 
on  the strength o f it. N ow  the whole thing would 
have been really fairly simple if m athem aticians had 
been accustom ed a hundred years ago to the idea of 
tolerance, because e is nothing bu t the tolerance.

I  am  going to give you an example. W hat do we 
m ean by V2? T here is n,o num ber which, m ultiplied 
by itself gives 2. This troubled the G reek m athe­
m aticians a great deal, and indeed they called such 
num bers irrational or unreasonable num bers and 
“ surds,” which could perhaps be best translated by 
the w ord “ phony.” In m odern times it became_clear 
that though there was no such num ber as J 2 ,  one 
could pretend there was, and play with it in arithm etic 
as if it were a genuine num ber, bu t still no one could 
answer the difficulties o f the Greeks. The correct 
answer was given a hundred years ago in this manner. 
Y ou say there is no such num ber. I say to you that 
if you will assign any tolerance you like 1 can give you 
a num ber which will have a square nearer to 2 than 
your tolerance. I don’t care how close a tolerance 
you fix, I can beat it. The way is obvious. If you say 
you w ant a tolerance of a hundredth I give you the 
square roo t to two places o f decimals, if you say a 
m illionth I give it to six places, and so on. The 
argum ents about surds are sound, no t because surds 
are num bers in the ordinary sense, but because what­
ever tolerances are assigned, num bers can be found 
which are closer to the result. I am not going to say 
that this description would suit the lawyer-like habits 
of the pure m athem atician, but it is not a bad defini­
tion of his subject to say that pure m athem atics is 
the branch o f physics which is true for any and every 
tolerance, however small it may be.

I have no t traversed the field of tolerances from  
large num bers, through objects of ordinary size, then 
through objects so sm all that we need a powerful 
m icroscope to see them, then to the ultim ate physical 
realities, and now down to anything of completely 
unlim ited size. There is no further to go, and so 
I will conclude by hoping that I have convinced you 
th a t the subject is an interesting and im portant one.

VO TE O F TH A N K S
M r . T. H. T u r n e r , proposing a hearty  vote of 

thanks to Sir Charles Darwin, said that the meeting 
had certainly not lacked w arm th in their reception of 
his lecture. T he m em bers really did appreciate the 
fact that he had come amongst them, for they had 
ra ther missed the contact with the N ational Physical 
L aboratory  which the m etallurgical institutions had 
enjoyed in the days when the late  Dr. Rosenhain was 
the H ead of the M etallurgical Division. Being a 
m em ber o f four m etallurgical and four engineering 
institutions, M r. T urner said he could appreciate fully
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the way in which the m etallurgists m ust act as 
interpreters between pure science and engineering. 
T he old days in  which chem istry had  ruled all had  
gone, and it was clear that physics could n o t ru le  all; 
the engineers and m etallurgists m ust try  to pick out 
from  all types o f pure science the real useful indica­
tions in the con tro l of their w ork. D r. R osenhain had  
acted as an  interpreter of new ideas, and his w ork  was 
of great value. Since the w ar and  since D r. Desch 
had left the N .P.L., there had not been the same close 
connection between the Institutions and the N .P.L. 
Indeed, some of them  hardly knew into w hat the 
m etallurgical interest of the N .P.L. would develop, 
because there had grown up the British C ast Iron 
R esearch A ssociation and the British N on-F errous 
M etals R esearch Association, and the Steel R esearch 
Association was coming along. But, whatever the 
developm ent o f that Division of the N .P.L., they could 
not do w ithout it and m ust contact it a t all times. 
Only on the previous day he had attended a meeting 
of the Engineering D ivisional Council of the British 
S tandards Institution, and it was fair to say that on 
every sub-com mittee considered there was a representa­
tive from  the N.P.L.

It was a trem endous responsibility fo r any m an to 
direct such an institution, and the Institute appreciated 
very highly the fact that Sir C harles had found  the 
time to address the m em bers and to show such interest 
in their work.

M r . A. E. P e a c e ,  seconding, said th a t perhaps 
the opportunity  to do so had been afforded him 
because som e years ago he had  been associated with

the p reparation  o f a P aper on tolerances in the 
dimensions of castings. H aving heard  Sir Charles 
D arw in’s lecture, he fe lt that perhaps he h ad  n o t then 
qu ite  the right idea on  tolerances. T he C om m ittee on 
which he had  been, w orking had  been a little dis­
appointed  by the reception accorded their efforts, but 
in fu tu re  the m em bers of the Institu te  w ould  have no 
d o ub t as to the  necessity for tolerances, and he had 
no doubt th a t they w ould enhance the usefulness of 
their products by giving a ttention  to  tolerances. The 
engineer p u t tolerances on his drawings fo r machining 
because he knew he could  n o t achieve extreme 
accuracy, b u t only accuracy w ithin a tolerance, but 
the founder h ad  to m ake castings to the engineer’s 
requirem ents, and was n o t given any tolerance. The 
founders m ust fight fo r th a t tolerance.

A N ew  V iew point
Sir C harles h ad  given the m em bers a new viewpoint, 

and could be assured that it would be reflected in
fu ture  in the production  o f som ething better than
was being produced a t present.

T he vote of thanks was accorded w ith enthusiasm .
S ir  C h a r l e s  D a r w in , in his response, said the 

M etallurgical D ivision of the N .P.L . had  been working 
very hard  during the war. It had  achieved some quite 
successful results, largely owing to the energy of Dr. 
Sykes (who unfo rtunately  had since left). If  the 
engineers and m etallurgists had  felt neglected by the 
staff there, it was because the nationa l effort had  kept 
them  extrem ely busy, and  because it was extremely 
difficult to travel abou t the country. H e intended to 
do all he could, as soon as the w ar was over, to 
reform  and to see that the staff did get abou t again
as they did before the war.

IRONFOUNDRY FUEL NEW S—IX
The second m ost frequent “ cupola ” recom m enda­

tion m ade by m em bers o f  the R egional Panels of the 
Ironfounding Industry Fuel Com m ittee to foundries 
which they visit is that the  diam eter of the cupola 
should be reduced to be m ore in keeping w ith the 
melting ra te  which is required. This involves a con­
sideration of “ specific m elting ra te ,” which is the 
output in tons per hr. obtained per sq. ft. o f cross-

appropria te  diam eter. Such a reduction in diameter 
results, of course, in a decreased weight o f coke bed 
fo r a given height, b u t a m ore im p ortan t factor is that 
an im proved charge coke ra tio  can generally be used. 
Possible exceptions m ight be m ade in the cases of 
furnaces m elting high steel charges (m ore than, say, 
50 per cent, steel), w here a specific m elting ra te  below 
0.7 tons per hr. per sq. ft. is generally advisable. 
In cases where a m elting rate  of less than abou t 2 tons 
per hr. is required, it m ay no t alw ays be possible

Melting rate re­
quired (tons/hr.) H 2 2* 3 3* 4 5 5* 6 7 8 9 10

Cupola dia. (in.) .. 19 22 25 27 29 31 33 35 37 . 39 42 44 47 50

sectional area at tuyere level. Experience has shown 
that a specific melting rate between 0.7 and 0.8 tons 
per hr. per sq. ft. generally gives the m ost efficient 
working. T aking 0.75 tons per hr. per sq. ft. as a 
m ean  figure, the accom panying table shows suitable 
cupola diam eters fo r given m elting rates:

I t  is very frequently  found that a cupola diam eter 
is appreciably greater than  indicated in th e  table, 
and in such cases consideration should be given to the 
possibility of lining the furnace down to a m ore

to line down the furnace to its optim um  diam eter, as 
difficulties in the way of repairing  the sm all diam eter 
lining would arise.

Special consideration should also be given w hen a 
furnace is only used for a very short m elt, and when 
a reduction in lining d iam eter w ould m ean an
abnorm ally  thick lining. In  such a case the increased
am ount of heat absorbed by the lining m ay m ore
than offset the increased efficiency o f the furnace in
other directions,
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WARTIME CALLS ON WOMEN TO 
MAKE ALUMINIUM AIR-COOLED 

CYLINDER HEADS
By M. J. GREGORY, Peoria, III., U.S.A.

(American Foundrymen’s Association Exchange Paper.)

Women have prove< 

more proficient in thi 

type o f  work than me

(Continued fro m  page 151
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M aking Body Cores
In  th e  m aking o f fin body cores, a great deal of 

investigation and research was necessary to crystallise 
thoughts and design m achinery for this work. The 
machinery developed consists of a v ibration table for 
vibrating the facing sand into the fin section, a well- 
engineered jo lt m achine, and a push-button, hydraulic- 
ally-controlled, pattern-locking and rollover-draw  com ­
bination. T his m achine is show n w ithin Figs. 5 and 6.

It was found advisable to bake these cores in a 
special-type oven. T he cope and drag cores, which 
are made within the area m arked No. 4 in Fig. 3, are 
dried in a long continuous horizontal oven, whereas 
the centre and sm aller cores are baked in  a vertical 
oven. T he reason for this is that the tim e cycle for

.)

baking and cooling is such that this arrangem ent is 
an ideal one. In  m aking body cores, a  progressive 
core line is .used, the operations being arranged in 
such a m anner that every wom an is perform ing her 
operation  on one of the six patterns used. O perations 
are tim ed so that the cores move down the line until 
they are com pleted and loaded on the core rack for 
baking (see Fig. 7).

Cleaning the Pattern .— The first, and one of the 
m ost im portant, operations on  this line is that o f clean­
ing the pattern (see centre operation  in  Fig. 8). This 
is done a fter each pattern is used and is done in a 
well-ventilated section of the conveyor line, where a 
solvent is sprayed on the pattern to cut the dirt and

F ig . 6 — T h e  M a c h in e  S h o w n  in  F ig . 5 b u t  in  t h e  
F i g . 5.— M a c h in e  f o r  M a k in g  F in  B o d y  C o r e s . R o l l -o v e r  P o s it io n .
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oil film. The solvent then is blown o u t of th e  pat­
tern w ith compressed a ir until all sections a re  clean 
and dry. The pattern  then is rolled into position by 
m eans o f a  ro ller conveyor, which is hinged on one 
end and which may be elevated on the opposite end 
by an  a ir piston.

Placing Reinforcing Wires.—The next operation  re ­
quires the  dexterous handling of sm all 18-gauge pin 
wires which are placed into each fin and laid h o ri­
zontal to  the pattern  plate (see operation  to  right and 
to left in Fig. 8). H ere 61 wires a re  laid in  the cope 
and 69 in the drag patterns. These wires serve to 
hold  the  fragile sand fins to  the body of the core 
before baking. In m any experim ental tests these 
m oulds have been m ade and poured w ithout any wires

whatsoever. However, it is not deem ed a practical 
operation. Following placing o f the wires, a n  a lum i­
nium  form  is placed in  the box around the pattern , 
follow ing which the assem bly is rolled on to a special 
vibrating m achine and clam ped to the table by air 
clamps.

Filling the Fins.—T he next operator puts facing 
sand, from  a  hopper direotly in fron t o f  her, on to the 
pattern  and  vibrates the sand into the narrow  fins. 
While the sand is vibrating into the pattern , the opera­
to r bares the necessary area  fo r nailing, releases the 
vibrator a fter allowing sand to pack thoroughly and 
unclam ps the  pattern from  the m achine. T he p a t­
tern then is rolled along on the conveyor and stopped 
a t a  station  where additional nails a re  placed in other 
strategic positions (see operation  in  centre o f  Fig. 9).

The R am m ing  Operations.—N ext the  pa tte rn  is 
stopped over a jo lt m achine and is clam ped in place. 
The rem ainder o f  the ram -up fram e is filled w ith back-

ing sand and the  cope is jo lted  30 tim es and  the drag 
40 times. This operation  is to p ro tec t the facing sand 
when subjected  to the fo rce  of a ir as 'the rem ainder 
of sand is b low n into the  patte rn  (see operation  to 
right in Fig. 9). T he pattern  is th en  unclam ped  and 
ro lled  from  the jo lt m achine. T he o p e ra to r removes 
the ram -up fram e, p laces fo u r re in fo rcem en t rods on 
rod  stools, and  pushes th e  fram e under th e  core 
blower. T he rem ainder o f  the sand then  is blow n in 
and th e  p a tte rn  proceeds to the next operato r (see 
operator a t m achine a t left in  Fig. 10).

Drawing the Core.— H ere the core-dryer p late is 
placed upon  the core, and it is th en  ro lled  into the 
ro llover m achine. T he assem bly is clam ped into 
position on the m achine and a n  a ir  hose snapped on 
to the  vibrators, which are  m ounted  on the fron t of 
the p a tte rn  plate. By pushing a bu tton , the head of 
the m achine, which has fo u r equaliser seats, comes

into contact w ith the core-dryer p late  under hydraulic 
pressure and locks to m ake the d ryer secure. The 
m achine then  rolls over, th e  o p era to r starts the vibra­
tors, and the core loosens slowly fo r approxim ately 
£ in., from  which p o in t it then  drops rapid ly , easing 
up just before hitting  the ro ll-o u t ro lle r conveyor. 
T he entire  draw ing operation  does no t requ ire  much 
m ore th an  15 secs.

F ro m  the time the p a tte rn  enters the position  on the 
rollover m achine to the tim e the m achine re tu rns to 
its original position, elapsed tim e is approxim ately  
55 secs. A fter the core is drawn, it  is ro lled  on to 
a specially m ade ro ller conveyor. M eanw hile, the
m achine is rolled back, the patte rn  is unclam ped' and 
pushed to the re tu rn  conveyor, w here it is picked up 
by a live ro ller conveyor and re tu rned  to the first 
operation  station to sta rt anew down the progressive 
core line (see centre  of Fig. 10).

Baking the Core.—A fter the core has been draw n

F ig . 7 .— M o d e l  o f  t h e  L in e  f o r  M a k in g  B o d y  C o r e s
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and ro lled  on to the conveyor a t the end o f the core 
line, it is oiled in various locations to give additional 
strength. T he core then  is placed on the oven con­
veyor by a hoist. T he operato r exerts a force 
equivalent to only 10 lbs. weight in placing the 
120-lb. core on the core rack (see No. 10, Fig. 7). The 
core rack  upon which these cores are loaded is 
attached to an endless chain and carried into a hori­
zontal oven, which is approxim ately 800 ft. long. 
The rack has a tim e cycle of 9 hrs. in the oven, of 
which 61 hrs. is baking time at a tem perature of 
450 deg. F. (230 deg. C.), which is m aintained by two 
heating units fired with fuel oil or gas, and 2 \  hrs. 
cooling time, which enables the operator to handle 
cores imm ediately upon leaving this oven.

The body cores are unloaded by an electric hoist 
designed especially fo r this job and handled very 
capably by one wom an. They are unloaded from 
the core rack to a  roller conveyor. There are two of 
these roller conveyors, one for the cope and the other 
for the drag. The cores proceed down these con­
veyors, where they are blow n out and inspected before

going into the final stages o f assembly. A ll m achines 
on this progressive core line are specially designed 
and built for the type of work they are doing.

Sum m ary o f M eth o d .—The m ethod o f m aking fin 
body cores outlined above is claimed to be original 
with C aterpillar T rac to r Com pany. The p r io r  art 
concerns the placing of a shroud around the fin section 
of the cylinder head and vibrating sand into the 
fins, the placing of nails in certain sections, and the 
jolting of backing sand within the shroud, thus com ­
pleting the m ould a t this point to the height of the 
core box. The shroud is then removed and four rods 
are placed fo r reinforcing the core after baking— two 
rods on stools and two rods a t right angles resting on 
the rods first placed. T he box then is placed under a 
core blower for the com pletion of the entire core by 
the core blowing m ethod. The pattern  continues on 
to a rollover machine, which is operated by push­
bu tton  control. T he core is drawn away from  the 
pattern and rolled out on a roller conveyor and, by 
push-button control, the rollover machine is returned 
to its original position fo r removal of the pattern.

F ig . 8.— I n  t h is  S ec t io n  t h e  P a t t e r n s  a r e  C l e a n e d  (C e n t r e ), a n d  t h e  C o r e  W ir e s  are  In s e r t e d .



178 FOUNDRY TRADE JOURNAL JUNE 29, 1944

Aluminium Air-Cooled Cylinder Heads

The pattern then is p repared to continue fo r another 
sim ilar operation.

In addition, in ano ther instance the a rt of blowing 
the entire core, which consisted o f placing the sand 
within the fins as well as the backing sand by the core 
blowing m ethod, was developed.

Making Small Cores
The small cores include centre cores, rocker arm , 

pin and block cores. These are m ade on three core 
blowers m anipulated by wom en with great proficiency. 
In some instances in m aking this particular casting, 
chills are required on the surface of the com bustion 
dom e area, and in several places within the  intake and 
exhaust areas.

W ork benches are placed adjacent to the blowers, 
and core racks on ro ller benches are placed back of 
the operators. A fter a rack has reached its capacity,

it is rolled from  its stand to a transfer car, then  to 
the approach  of and into a vertical oven. T his oven 
has a cycle o f 3-J hrs., a tem peratu re  o f  460 deg. F. 
(235 deg. C.), and is fired w ith fuel-oil or gas. The 
racks of cores, a fter being baked, a re  taken from 
the opposite side of the oven, p laced on a transfer car, 
and ro lled  on to a ro lle r conveyor fo r unloading.

Core Assembling
Sm all cores, a fter returning from  the bake oven, are 

unloaded on to a ro lle r conveyor, and  proceed to two 
work benches, w here the centre cores a re  rubbed  and 
pasted together, T he centre cores then  are gauged to 
ensure correct alignm ent and passed on to the next 
operation , where the jo in t is m udded.

Core W ash A p p lied .— T he assem bled cores are 
placed on a core p late on the ro lle r conveyor, which 
circles to the vertical drying oven. T here  they are 
painted with a core w ash having a specific gravity of 
32 deg. Be. A fter the core w ash has been applied, 
the cores are dried in an oven before  they are set

F ig . 9 .— S h o w s  t h e  S t a r t  o f  t h e  C o r e  M a k in g  L i n e .
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into the body cores. R ocker arm  and other small 
cores are inspected and dipped in a proprietary  core 
wash containing am m onium  acid fluoride and 
am m onium  borofluoride. These cores are dried in an 
oven prior to being used.

Dry-Pasted Cores.— A fter all cores have been 
thoroughly inspected, the centre core is pasted in the 
drag core along with the block core. Here an overall 
gauge is used to assure proper setting of centre core, 
and the assem bly moves down the conveyor and into 
the vertical drying oven, which drys the pasted cores 
at a tem perature of 330 deg. F. (165 deg. C.) in 
a 2-hr. cycle. This oven also is fired with fuel oil 
or gas.

W hen the cores a re  ready to leave the drying 
oven, they are set down on ro ller conveyors that 
project into the oven. T he cores are pulled from  the 
oven and are ready for the final assem bling operations 
before pouring (see Fig. 11). On this conveyor, both 
cope and drag cores, which are still on separate con­
veyors, are blown out thoroughly and again inspected 
for dirt and defects.

Assem bling the Cores.— A fter passing this rigid in­
spection, the rocker-arm  box cores are sprayed with

a rubber com pound, which is a gas producing element 
that assists in cleansing the metal. The rocker-arm  
cores then are placed in location and gauged to m ake 
certain  that they are in the correct position. Follow ­
ing this, a carbon deposit is applied on the fin areas 
with acetylene gas. This carbon deposit acts som e­
what as a  cushion and assists the m etal to flow freelv 
on the relatively hard surface of the core.

The pin cores are inserted in position, and the entire 
assembly of cores is m oved to the end of the conveyor, 
where paste is applied on the jo in t of the drag. The 
cope is picked up with special tongs actuated by an 
air-cylinder hoist and is placed directly over the drag 
and the m ould closed. The assembly then is ready for 
the final closing operation (see operation a t left in 
Fig. 11).

The closed m ould is next rolled on to a tip-up 
fixture which, after the halves have been tightly 
clam ped together, lowers and tips the mould into a 
vertical position. A nother operator, using an air 
hoist, lifts the assembled m ould off the fixture and 
places it on the nearby power-operated mould con­
veyor (see operation at right in Fig. 12). The mould 
is then ready for pouring.

F i g . 10.—T h e  E n d  o f  t h e  C o r e  M a k in g  L in e  w h e r e  t h e  M a k in g  is  C o m p l e t e d  by “ Bl o w in g .
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Properties of Alloy Used
The particular alum inium  alloy used in casting air- 

cooled alum inium  cylinder heads is A.M.S. 4220A 
(Aeronautical M aterial Specification). It is sim ilar to 
“ Y ” Alloy and Alcoa XA142, and has the follow ing 
specified ranges of com position:

Element. Per cent.
Copper .. ,. ..  . .  3 .7  to 4 .5
Nickel 
Magnesium 
Chromium 
Titanium 
Silicon . . 
Iron

1.8 to 2 .3
1.2 to 1.7 

0.15 to 0.25 
0.07 to 0.18 
0.60 max.
0.80 max.

“ As cast,” the alloy is subject to dimensional 
changes on heating. To reduce this tendency and to

im prove the strength of the m etal, all castings are 
subjected to a solu tion-precip itation  heat-treatm ent. 
T his is discussed in detail later, com ing under Heat- 
T reating Practice.” T he m inim um  physical properties 
under this specification on heat-treated  tensile test-bars 
cast in green sand m oulds are:

Tensile strength, tons per sq. in. • • 12.9
Elongation in 2 in., p er cent. •• 1.00

Brinell hardness on castings as heat-trea ted  is specified 
as 75 to 90 (1.000 kg. load, 10 mm. dia. ball).

Gating Practice
F o r some time before actual production  was begun, 

experim ents were m ade as to pouring m ethods. In 
these experim ents, castings were gated in the following 
ways:— (a) Pouring  one-up down th rough  the riser*; 
(b) pouring two-up dow n th rough  the riser,* and (c)

* These m e thods are  used  on sm aller sized air-cooled cylinder 
heads.

F i g . I I . — M o u l d  C l o s i n g  S e c t i o n .
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pouring down through the rocker arm  boxes through 
sprues outside the core. This m ethod necessitated 
additional cores and m etal. T hen  began a series of 
tests and investigations of various locations and 
manners of gating ou t of which evolved the present 
practice. This m ode of gating consists of pouring 
down through the riser a t the jo in t on either side of 
the casting (see operation  in centre in Fig. 12). This 
method has at least three advantages: (1) It reduces 
the weight of the rem elt m etal to 45 per cent, of the 
actual weight of the rough casting; (2 ) little difficulty 
is experienced in com pletely running the fins, and (3) 
several cleaning operations are elim inated. The 
original layout of the melting departm ent was made on 
the basis of a given hourly production, but with the 
present m ethod of gating, production was re-scheduled 
at a considerable increase, using the same facilities.

The m elting departm ent consists of nine 1,000-lb. 
capacity, hydraulic-tilting, pot-type furnaces. These 
furnaces are arranged in pairs in such a m anner that

one hydraulic pum p and one air blower accom m odate 
two furnaces (see left in Fig. 12). At present oil firing 
is used; previously, natu ral gas had been used. N atural 
gas is preferred for ease of starting and control— 
especially desirable with women furnace helpers.

M elting Pot Care.— M etal is m elted in cast-iron 
pots bolted in place in the furnaces. These melting 
pots are thoroughly cleaned before the next heat is 
charged. Periodically the inside of the m elting pot 
is coated with a proprietary wash to lessen iron pick­
up. Therm ocouple protection tubes and all tools are 
cleaned and coated with this wash after each use.

Temperatures Recorded .— Each individual furnace 
is equipped with a disc-type, continuous, tem perature 
recorder. The recorder face has bold-faced gradua­
tions that perm it accurate reading from  the front of 
the furnace and up to 20 to 25 ft. away. Chromel- 
alum el therm ocouples, enclosed in cast-iron protection 
tubes, a re  used in the melting pot.

(To be continued.)

F ig . 12.— T h e  M e l t in g  P l a n t  a n d  P o u r in g  St a t io n .
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COMPANY RESULTS
( F ig u r e s  l o r  p r e v io u s  g e a r  in  b r a c k e ts )

Geo. Adlam & Sons— N et profit, £9,707 (£8,466); 
forw ard, a fter paym ent of preference dividend to 
M ay 31, 1934, £3,707 (£4,466).,

Ju ry  Holloware (Stevens)— N et profit to M arch 31 
last, a fte r depreciation and tax, £11,125 (£24,516); 
dividend o f 10% (same); forw ard, £16,988 (£17,363).

Incledon & Lam berts— Net profit to M arch 31, 
£13,206; preference dividend o f 10%, less tax, £1,496; 
ordinary dividend of 12)-%, less tax, £10,034; to  re ­
serve, £1,500; forw ard, £662 (£487).

J. Stone & Company— Profit for 1943, after reserve 
for taxation, £659,989 (£596,762); net profit, £238,305 
(£232,126); to reserve, £50,000 (nil); ordinary  dividend 
of 25% (same); forw ard, £318,646 (£319,441).

Wilkes Berger Engineering— N et profit for 1943, 
£55,325 (£61,141); to reserve fo r taxation, £49,459 
(£53,341); dividend of 15% and a bonus of 2 )%  on 
the ordinary  shares (same); forw ard, £18,773. .

Armstrong Stevens & Son— Profit to M arch 31 last, 
a fte r E .P.T., £25,555 (£25,267); incom e-tax, £14,000 
(same); deferred repairs, £2,000 (same); dividend of 
171%, less tax, £8,759 (same); forw ard, £14,310
(£13,514).

Ambrose Shardlow— Profit for the year ended M arch 
31, a fter providing for taxation , £27,750 (£22,531); ex­
ceptional depreciation, £20,000; dividend of 7 1 % 
(same) on the o rd inary  shares; forw ard, £11,834
(£17,209).

Barrow Hematite Steel— N et profit fo r 1943, after 
paym ent o f interest charges and w riting  off deprecia­
tion of fixed assets, £81,010 (£115,067); to  general re ­
serve, £50,000 (£100,000); dividend on the ordinary  
shares of 71% (5% ); forw ard, £30,298 (£25,809).

Ruston & Hornsby— Net profit to M arch 31 last,
less reserve for E .P.T., £310,913 (£309,705); tax, 
£141,420 (£139,656); pension reserve, £15,000 (£10,000); 
reserve for post-w ar contingencies, £25,000 (same);
to general reserve, £22,813 (£30,000); 121% dividend 
on the ord inary  shares (same); forw ard, £60,615 
(£60,988).

Gjers Mills—T rading profit for 1943, £59,578 
(£48,313); bank and o ther interest, fees and  w ar 
damage contribution, £4,498 (£3,288); depreciation, 
£6,000 (£5,000); 'income-tax and  N.D .C ., £27,000
(same); net profit, £22,080 (£13,025); dividend o f 121%, 
less tax, £16,875; to general reserve, n il (£10,000); to 
deferred repairs and contingencies, £5,000 (nil); fo r­
ward, £41.121 (£40,916).

CONTRACT OPEN
The date given is the la test on w hich tenders w ill be 

accepted. The address is th a t irom  w hich form s of tender  
may be obtained.

Manchester, July 6—C ast-iron  m anhole covers, valve 
casings, firecock boxes, etc., required by the W ater­
w orks C om m ittee during 12 m onths ending July 31, 
1945. The Secretary, W aterw orks Offices, Town H all, 
M anchester, 2.

PERSONAL
M r . G e o r g e  W il l ia m  M a b e . foundry  forem an a t 

H arper A utom atic M achine M anufacturing Com pany. 
Limited, of C roydon, has been aw arded the British 
Em pire M edal.

M r. C. A . St e p h e n s  has been appoin ted  a  director 
o f A . Reyrolle & C om pany, Lim ited. M r. Stephens, 
who is acting works m anager, has been w ith the com ­
pany fo r over 22 years.

M r . J o h n  E r ic  C o x , M r . H a r r y  J o h n  C o r n e y , and 
M r . W il l ia m  A u b r e y  W il l ia m s  have been appointed 
directors of John  W illiam s & Sons (Cardiff), Limited, 
iron and  steel stockholders, founders and  engineers.

M r . J o h n  V ic t o r  T h o m p s o n , jo in t m anaging direc­
tor of J. L. T hom pson & Sons, Lim ited, shipbuilders, 
Sunderland, and a director o f Sir Jam es Laing & Sons. 
Limited, shipbuilders, Sunderland, has been elected a 
m em ber of Sunderland Tow n C ouncil.

M r . H o r a c e  G il b e r t  W a n k l y n  D e b e n h a m  and M r . 
V a u g h a n  P e n d r e d  have been elected d irectors of thf 
Skinningrove Iron  C om pany, Lim ited. M r. D ebenhar 
has been general m anager of the com pany and M 
Pendred sales m anager fo r the past two years.

M r. A. G . T e l f e r  has been appointed  chairman 
and jo in t m anaging d irector of the Scottish Non- 
Ferrous Tube Industries, Lim ited. M r. T elfer has 
been general m anager of the com pany since its incor­
poration in 1937, and a d irector fo r the  last three and 
a h a lf years.

M r . H. M y e r s , who has a record o f 53 years' ser­
vice with C larke, C hapm an & C om pany, Limited, 
engineers, ironfounders, etc., of G ateshead, has been 
presented with cheques from  the d irectors of the firm 
and the w orkm en of the foundry  departm ent. Mr. 
Myers is 72 years old, and is still in active work with 
the firm as a m oulder.

M r. J. V. H a r t n e t t , foundry  superin tendent a t the 
Ford W orks, D agenham , has been aw arded the British 
Em pire M edal for m eritorious w ork in foundry  pro­
duction. He served his engineering apprenticeship in 
the N aval D ockyard at Q ueenstow n, Ireland. In 1922 
he entered the service of H enry  F ord , Lim ited, C ork, as 
a m aintenance engineer. In 1932 M r. H artn e tt came 
to the Ford  factory  a t D agenham  and  later was 
appointed  foundry  superin tendent.

M r. G. D. H u t c h in s  has retired  from  the secretary­
ship of the W oodall-D uckham  V ertical R e to rt & Oven 
C onstruction C om pany (1920), L im ited, and of 
W oodall-D uckham  (1920), Lim ited. M r. N . G . Lang, 
who has held the office o f assistant secretary fo r the 
past 20 years, has been appointed  secretary of these 
com panies as from  July 1. M r. H utchins has been 
appointed a director of W oodall-D uckham  (1920), 
Lim ited, and will continue in the service o f the 
W oodall-D uckham  V ertical R eto rt C om pany in a con­
sultative capacity.

T h e  A m a l g a m a t e d  E n g in e e r in g  U n io n  has opened 
a cam paign to reach 100 per cent, union m em bership 
on Tyneside.
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THE M O D E R N
P I G

I F  Y O U  W A N T . . .  
d e a n  iron, free from  
sand* free from  sows 
. . .  uniform  a n a ly sis .. • 
convenient size-.. easy  
h a n d li n y . . .  s p e c ify  
S T A N T O N  

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

S PEC IF IC A T IO N  
W E IG H T  . . . .  80-90 lbs.
Length . . . .  22 inches
W idth  . . . . 8 J inches 
Thickness . . . 3 J inches 

(at notch 2^ inches).

Made in our well-known 

S T A N T O N , H O L W E L L  &  R IX O N S  B R A N D S

THE STANTON IRONWORKS COMPANY LIM ITED  NEAR NOTTINGHAM



184 FOUNDRY TRADE JOURNAL JUNE 29, 1944

Raw Material Markets

IRON AND STEEL
The exercise of the utm ost econom y in the use of 

fuel and of transport has becom e an absolute neces­
sity, and since substantial reserves of pig-iron have been 
accum ulated, the stoppage of a few m ore blast fu r­
naces would create no surprise. R equirem ents of 
the foundry trades are definitely on a reduced scale. 
The decline is m ore m arked at the light-castings fo u n ­
dries than  at those engaged in engineering work, but 
even these latter are less active than they were a 
couple of m onths ago, and this is reflected in the m ore 
limited demand fo r pig-iron. The turnover in low- 
phosphorus and refined iron is still fairly  good, but 
the demand for high-phosphorus iron continues to 
shrink.

Subject to the provision of the necessary m aterial 
the steel re-rolling mills are assured o f m axim um  
em ploym ent throughout the third period. A lready 
comm itm ents extend into the fourth  quarter, and to 
m aintain the required outputs of light structural sizes 
will involve the consum ption of big tonnages of both 
prime billets and defectives. Fortunately , no  lack 
of re-rolling m aterial has yet developed, and it is 
understood that the C ontro l still has am ple resources 
a t  its command.

Interest in heavy joists, channels, etc., is a t a low 
ebb, and even the plate mills are n o t working under 
the conditions of extreme pressure which prevailed 
earlier in the year. Still, the weight of orders fo r 
plates is ample to keep the mills going at full pressure, 
and substantial orders have been placed during the past 
week. The feature of the sheet trade is the widely 
extended dem and fo r the lighter gauges. O rder books 
still present a healthy appearance, and, if new book­
ings are coming along less freely, there is still sufficient 
work in hand to keep the mills busy th roughout the 
sum m er m onths. M ining requirem ents in steel are on 
a heavy scale, and requisitions from  builders of rolling 
stock reflect the high activity of this branch of industry.

NON-FERROUS METALS
There have been few developm ents in the non- 

ferrous m etal industry recently. C onditions generally 
are no t so busy as they were, and there have been con­
siderable setbacks in activity in the case of brass 
billets, where there has been a sharp reduction in the 
demand, leaving m any foundries short of work. 
Nevertheless, a large am ount of m etal is still being 
absorbed, and on the whole, ou tpu t continues a t a 
high level.

The copper position in this country seems to be satis­
factory. There has been no tightening up of supplies, 
and the situation is causing no anxiety a t the m om ent, 
while there are no signs of any trouble in the future. 
It is still, however, the policy of the C ontro l n o t to 
release any copper fo r non-essential purposes. Sup­
plies now held are fully adequate to  m eet the require-.

ments of priority consum ers, and  it is understood  th a t 
substantial reserve stocks are held to cope w ith any 
possible eventuality. .

Both in this country and in Am erica, the tin supply 
position continues to  be reasonably com fortable. 
There have been no changes of any great significance, 
and supplies are adequate fo r priority  needs, but are 
insufficient to perm it m etal being released fo r other 
purposes.

Lead is in sufficient supply fo r w ar requirem ents, 
but there is no  surplus available to ord inary  users. If 
the strike am ong the M exican m iners is prolonged it 
m ay have serious results, bu t an early settlem ent seems 
likely; the strike has been in progress since June 8.

NEWS IN BRIEF
P r e - a p p r e n t ic e s h ip  training courses are to be estab­

lished in Scotland fo r boys who have had  a three years' 
secondary course and who intend to enter the en­
gineering industry. The course is full-tim e and extends 
over a year, and  includes w orkshop practice and 
theoretical subjects.

T h e  r e p o r t  of the d irectors of the Barrow  H em atite 
Steel C om pany, Lim ited, fo r 1943 states that during 
the year the bank loan  has been repaid  and since the 
end of the year the debenture stock has been liquidated. 
The dem and for pig-iron has, it is stated, rem ained 
constant, and  the m ines have provided regu lar supplies 
of good ore. T he lim estone and  lim e undertakings 
are being fu rth er developed and should, it is added, 
be o f increasing value to  the com pany.

A ll  c o p ie s  o f  the 1941-42 Proceedings o f  the Insti­
tute of British Foundrym en m ailed to  m em bers of 
the South A frican Branch were lost by enem y action, 
and the Institu te ’s stocks are insufficient to enable 
replacem ent copies to be sent to the D om inion m em ­
bers. The Council o f the Institu te will therefore  be 
grateful to  any m em bers w ho can donate  copies of 
that volum e for transm ission to South A frica. Copies 
should be sent to the Institu te ’s office, St. John  Street 
C ham bers, D eansgate, M anchester, 3.

A jo in t  m e e t in g  o f the Iron and Steel Institu te and 
the Sheffield B ranch of the Institu te  of British 
Foundrym en will be held on W ednesday, Ju ly  19. a t the 
Royal V ictoria H otel, Sheffield, beginning a t 7 p.m., 
when a Paper by M r. P. C. Fassotte, en titled “ D e­
velopm ents in the Design and Use of Side Blown 
C onverter P lan ts,” will be discussed. M em bers o f the 
Sheffield Society of Engineers and M etallurgists and 
m em bers of the Sheffield M etallurgical Association are 
invited to attend and to take part in the discussion.

M r . R o b e r t  H e n r y  W o o d w a r d , of W alker & 
W oodw ard, brass founders, B irm ingham , whose farriilv 
becam e connected with the firm eighty years avo 
abou t 75 years a fter it was established in 1790 has 
died a t the age of 67. M r. R. H . W oodw ard had  been 
serving the firm actively fo r som e fifty years.
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REFRACTORIES -  W ill help Îhuü/  fë\Uairi& ¿ liï Jfianâp&it

/'T N T O  THE VAST assem b ly  p lan ts  from  w hich rise  
/i~ /  B ritain’s m ighty  a ir fleets  th e re  p o u r  u n en d in g  stream s 

of m etals and  m anufactu red  p a r ts  from  fu rnaces lined 
with R efractories. Just as the  m a k e rs  of R efrac tories 
successfully  ca rry  a la rg e  w eight of w artim e d em an d s upon 
the ir sh o u ld ers  — so  in the e ra  of reco n stru c tio n  the ir con­
stant efforts to su p p ly  re frac to rie s  of e v e r  h ig h e i quality  to 
m ee t the in c reas in g  sev e rity  of m o d e rn  conditions will p lay  
an im portant p a r t in  bu ild in g  ihe  p ea ce fu l fleets  of Britain s 
A ir T ransport.
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A C I D - R E S I S T I N G  M A T E R I A L S  

C E M E N T S  & C O M P O U N D S  

I NS UL AT I ON • S I L I CA B R I C K S  

S I L L I M A N I T E  • S A N D S

G E N E F A X  H O U S E  • S H E F F I E L D  10 T E L E P H O N E  • S H E F F I E L D  51113
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CURRENT PRICES OF IRON, STEEL AND NON-FERROUS METALS
(Delivered, unless otherwise stated)

Wednesday, June 28, 1944
PIG-IRON

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

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

Hematite.— Si up to 2.25 per cen t., S & P  0 .03 to 0 .05 
per c en t: Scotland, N.-E.Coast and West Coast of England, 
138s. 6d. ; Sheffield, 144s.; Birmingham, 150s.; Wales 
(Welsh iron), 134s. East Coast No. 3 a t Birmingham, 149s.

Low-phosphorus Iron.— Over 0 .10 to 0 .75  per cent. P, 
140s. 6d., delivered Birmingham.

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

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

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

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

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

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

Sheffield works.)
Ferro-Silicon (6-ton lots).—25 per cent., £21 5s.; 45/50 per 

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

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

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

Is. 6d. lb . ; max. 1 per cent. C, Is. 6Jd. lb. ; max. 0 .5 per 
cent. C, Is. 6Jd. lb.

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

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

100-ton lots, £12 5s.; tested, up to 0 .25  per cent. C, 
£12 10s.; hard (0.42 to 0 .60 per cent. C), £13 17s. 6d. ; 
silico-manganese, £17 5 s .; free-cutting, £14 10s. S ie m e n s  
M a r t in  A c id  : Up to 0 .25  per cent. C, £15 15s.; case- 
hardening, £16 12s. 6 d .; silico-manganese, £17 5s.

Billets, Blooms and Slabs for Forging and Stamping.— 
Basic, soft, up to 0 .25  per cent. C, £13 17s. 6d. ; basic 
hard, 0 .4 2  to 0 .60  per cent. C, £14 10s. ; acid, up to 0 .25  
per cent. C, £16 5s.

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

FINISHED STEEL
[A  rebate of 15«. per ton for steel bars, sections, plates, 

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

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

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

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

NON-FERROUS METALS
Copper.-—Electrolytic, £62 ; high-grade fire-refined, £61 

10s. ; fire-refined of not less than 99 .7  per cent., £61 ; 
ditto, 99 .2  per cent., £60 10s. ; black hot-rolled wire rods, 
£65 15s.

Tin.—99 to under 99.75 per cent., £300 ; 99.75 to under 
99 .9  per cent., £301 10s. ; min. 99 .9  per cent., £303-10s.

Spelter.—G.O.B. (foreign) (duty paid), £25 15s. ; ditto 
(domestic), £26 10s. ; “  Prime W7estem ,” £26 10s. ; refined 
and electrolytic, £27 5 s .; not less than  99.99 per cent., 
£28 15s.

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

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

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

Brass.—Solid-drawn tubes, 14d. per l b . ; brazed tubes, 
16d.; rods, drawn, l l f d .  ; rods, extruded or rolled, 9 d .; 
sheets to 10 w.g., l l / d . ; wire, 1 0 fd .; rolled metal, 10£d.; 
yellow m etal rods, 9d.

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

Phosphor Bronze.—Strip, 14)d. per l b . ; sheets to 10 w.g., 
1 5 Jd .; wire, 16 |d . ; rods, 16id . ; tubes, 21 id . ; castings, 
20d., delivery 3 cwt. free. 10 per cent. phos. cop. £35 
above B .S .; 15 per cent. phos. cop. £43 above B .S .;
phosphor tin (5 per cent.) £40 above price of English ingots. 
(C. C l i f f o r d  & S o n , L i m i t e d .)

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

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

Returned Process Scrap.—(Issued by the N.F.M.C. as the 
basis of settlement for returned process scrap, week ended 
June 24, where buyer and seller have not mutually agreed 
a price ; net, per ton, ex-sellers’ works, suitably packed):— 

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

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

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

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

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

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

82s. to 84s. 6d. ; heavy machinery cast iron, 87s. ; ordinary 
heavy cast iron, 82s. ; cast-iron railway chairs, 8 7 s .; medium 
cast iron, 78s. 3d. ; light cast iron, 73s. 6d.

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

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

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

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

LO W  PHOSPHORUS 

R EFIN ED  &  C Y L IN D E R  

HIGH D U TY  

M A L L E A B L E  

D ER B YSH IR E  

NORTHAM PTONSH IRE

PIG-IRON
.  C °

\ V

A n d  a t —

-VeS

wo»*,,,»*'

B IR M IN G H A M , 2. 
39, Corporation St. 

Midland 3375/6

L IV E R P O O L , 2. 
13, Rumford St.

C en tra l 1558

G L A S G O W , C.2. 
93 Hope Street. 

Central 9969

A L L  NON-FERROUS 

M ET A L S &  A LLO YS  

MOULDING SA N D  

FERRO -SILICON  

FER R O -A LLO YS  

BR IQ U ETTES
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M A C H  I N E R Y — contd.

Small Advertisements in this section of 
the Journal are accepted at the prepaid  
rate of 2d. per word in ordinary type and 
3d. per word in capitals.

Minimum charge for one insertion 4/-.

S IT U A T IO N S

SALES MANAGER (45); high-duty alloy 
and grey iron repetition castings; 

sound connections now and for post-war 
in engineering and allied industries; free 
shortly.—Box 558, Foundry Trade Journal, 
3, Amersham Road, High Wycombe.

SSISTANT FOUNDRY MANAGER 
required for Light Castings Iron 

Foundry; knowledge of continuous
machine moulding methods essential; 
excellent post-war prospects.—Box 556, 
Foundry Trade J ournal, 3, Amersham 
Road, High Wycombe.

R e p r e s e n t a t i v e  for Scotland, on 
commission basis, required by well- 

known manufacturers of foundry supplies; 
good connections with foundries essential. 
—Offers with details to Box 544, Foundry 
Trade Journal, 3, Amersham Road, High 
Wycombe.

A G E N C IE S

A g e n c i e s  w a n t e d . - n . e .  Coast
firm, established 60 years, having  

wide selling connections Iron and Steel 
Works, Foundries, etc., seek additional 
Agencies.—Box 560, F oundry Trade
J ournal, 3, Amersham Road, High
Wycombe.________________________________
AlTOULDER.—Agent for everything for 
lT jL a Foundry; requires commission 
only; ground covered, North Lines and all 
of Yorks.—Box 564, Foundry Trade 
J ournal, 3, Amersham Road, High  
Wycombe.

M A C H IN E R Y

W IZARD type Sand Blast for sale; 
good condition; recently over­

hauled; offers.—Apply Sandwell Castino 
Co., Bank Street Foundry, West Brom­
wich.

3 „TON capacity, HEROULT type, Elec­
tric Tilting Steel Furnace, having 

electrically-operated electrodes, automatic 
control panel and transformer, for 6,600 
volts, 3-phase, 50 cycles supply.—Newman 
Industries, Ltd., Yate, Bristol.

SKLENAR Patent M elting Furnaces; 
coke- or oil-fired; capacity 2 tons, 

i  ton, J ton, 500 lbs.—Sklenar Patent 
M elting Furnaces, Ltd., East Moors Road, 
Cardiff.________
I 1 A A  CUB. FT. per min., vertical, 
U t f l f  water-cooled, 4-cylinder, Air 
Compressor, by BROOM & WADE; 
100 lbs. sq. in. working pressure; vee-rope 
driven by 100 h.p. S.R. motor, for 400-volt, 
3-phase, 50 cycles; complete with starter 
and control gear; complete with receiver; 
new 1932; inspection near Leeds.—Newman 
Industries, Ltd., Yate, Bristol.

T H O S . W . W A R D  L T D .
SOLE AGENTS FOR 

“ POLFORD ” CORE SAND MIXERS, 
TILTING and CRUCIBLE FURNACES, 
MOULD DRYER, RIDDLE, SCREEN, 
etc. W RITE FOR PRICES AND 
PARTICULARS.

ALBION WORKS, SH E FFIEL D . 
Grams: “ Forward.” 'Phone: 26322 (16 

lines.)
OR SA LE —B.S.2 Midland Monolithic 

Black Seam, coke-fired, pit-type, 
200 lbs. brass capacity, forced draught 
Furnace, with or without blower and 
motor for 346 volts, 3-phase, 50 cycles.— 
Whyte & Edward (Metals), Ltd., Victoria
Dock, Dundee. ______________________

MISCELLANEOUS.
Standard Size Adaptable Moulding 

Machines, etc.
“ Ajax ” No. 9 Macdonald Pneumatic 

Jolter turnover table, 36 in. by 46 in. 
Coal and Coke Crusher; 2 ft. 6 in. dia. 
Brealey Type Sand Disintegrator.
Macnab 5 ft. 6 in. Sand Mills, Size No. 2, 

with or without 3/50/400 v. motor. 
Broadbent Brick Crusher; 8 in. jaw. 
Broadbent Brick Crusher; 11 in. jaw. 
Sandblasting Plant; 50 Air Compressors; 

500 Electric Motors, Dynamos, etc.
S. C. BILSBY,

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

Broadwell 1359.

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

R e f r a c t o r y  m a t e r i a l s . —Mould­
ing Sand, Ganister, Limestone, .Core- 

Gum; competitive prices quoted.—Hensall 
Sand Co., Ltd., Silver Street, H alifax, 
Yorks.________

P ATTERNS for all branches of E ngin­
eering, for Hand or Machine Mould­

ing.— Furmston and Law lor, Letchworth.

JU N E  29, 1944
M IS C E L L A N E O U S — contd

N o n - f e r r o u s  f o u n d r y ,  capacity
available, including sand blasting; 

competitive prices quoted.—A lbutt, Son & 
Jackson, Valve Makers and Brass 
Founders, Greenmount Works, Halifax.

C A P A C IT Y  R E Q U IR E D
for

Small Malleable Iron Castings 
Up to One Ton Weekly

From Own Patterns
Box 540, Foundry Trade J ournal, 3, Amer­

sham Road, High Wycombe

FOR SALE.

3 C.I. CANNON TYPE CHILL MOULDS.

14i in. outside dia. by 7 in. inside dia.

by 33 in. long, with C.I. Basses.

Made by Weir. Unused.

Box 548, F oundry Trade J ournal, 3, 
Amersham Road, H igh Wycombe.

’Phone : 22877 SLOUGH 
NEW SHOT BLAST CABINET PLANTS 
with motor driven Exhaust Fans, com­
plete, a ll sizes ; a ir com pressors to suit in 
stock, also m otors if  required.
Corestove 4 ft. x 3 ft.
Sperm olin O il Sand Mixer.
Genuine Morgan lip  axis 600 lbs capacity 
furnace.
Coleman Prosam a Sand Thrower.
Two Cum m ings 120 lbs furnaces.
New 600 lb . o il or gas-fired centre axis 
tiltin g  furnace com plete with bar burner 
and equipm ent, £220.

Alex. Hammond, Machine■>
M erch a nt

1 4  A U S T R A L I A  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

T H E  “ P O R T W A Y ”

PORTABLE CORE OVENS
F O R  G A S  O R  F U E L .

T E S T I M O N I A L .
T h e  Letchw orth  Casting Co, L td ., 

p , e . B irds H il l,  L E T C H W O R T H , H erts
H ear S irs, _ 15th M ay, 1939.

W ith reference to the  Portw ay Core Stove installed  to r  us in 1937, we are  pleased to  sta te  th a t th is  is very efficient an d  satisfactory  
in every way. T h e  consum ption of fuel is very low and consequently  th e  stove is an econom ical u n it.

We shall always be happy to  recom m end its use to our friends. y ours faithfully . S igned . . .  H . G  B arrett
L E T C H W O R T H  C A S T IN G  C O . 'l T D

Makers-Q' P0RTWAY & Sq N> LTD. HALSTEAD, ESSEX
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T H E  S IG N  O F 
SATISFACTORY SHOTBLAST MACHINERY
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P A T T E R N  M A K E R S  (E N G .)
C O .,  L T D .  [ E s t .  1912

E E  W B B U R Y  E O A D , W IL L E S D E N , 
L O N D O N , N .W .1 0

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

W II L . 4371 /2 . (O n  G o v e rn m e n t L is ts )

W A L L W O R K - A E R O X  
A IR  F IL T E R

and elim inate w ater 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

PLATE PATTERNS
WOOD and METAL for MACHINE 

or HAND MOULDING

LOOSE PATTERNS
UP TO HIGHEST DIMENSIONS

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

MOST MODERN SPECIALISED PLANT 
IN SOUTH ENGLAND

Keen Q uotations. Good Delivery

S e n d  y o u r  E n q u ir ie s  to
B .  L E V Y  & C O .

O S B E R T  ST R E E T , LONDON, S.W.1
Téléphona: Victoria 1073 &  Victoria 7486

L a b o ra to ry  c o n tro l le d  fo u n d r y  s u p p lie s  
o f  h ig h e s t  q u a l i ty

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

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

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

e t c .

F. & M.  S U P P L I E S  Ltd. ,
21-23 C o ld h a rb o u r ,  L o n d o n , E .I4

A S H  M A L L E T S .
I f  x 3 ... 9/3 per doz.
5 x 2 i  ... 12/3 per doz.
54 x 24 ... 15/4 per doz.
6 x 3  ... 18/5 per doz.

Limited stocks available— other sizes and prices supplied. 
Illustrated price list on request (w rite  F.T.J. Dept.).

m o u l d i n g  b o a r d s .
12 X 12 X  u  ••• 4/7 ea.h
12 x 14 x Ü  5/5 each
14 x 16 x I I  ... 7/2 each

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

T hese m achines are stocked in eleven standard sizes, suitable for 
p ressures up to 100 lbs. per sq. in. or vacuum , w ith delivered 
capacities ranging from 1 to 300 cubic feet of free a ir p e r  m in. 
F or p a r tic u la rs  o f  these machines and particu lars o f  o ther types  and  

s izes w rite  to  :—  R e f. Y .

R E A V E L L  & C O ., L T D .
R A N E L A G H  W O R K S ,  I P S W I C H .
T eleyram a : "  R tave ll. Ipsw ich." ‘Phone -.2124 Ipsw ich

S p e c i a l i s t s  in

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

W .  H . F E R R IS  & C O .
CRAFTSMEN IN WOOD

Easy Row.(Entrance to car park) Birmingham I
TELE. M ID Iand  4088/9
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To S M E L T E R S  &  U S E R S  o f  ALUMINIUM
LARGE QUANTITIES OF SEGREGATED
Aluminium Alloy Turnings & Solid Scrap

AVAILABLE FOR IMMEDIATE DISPOSAL

R. J. COLEY & SON (H O U N S L O W ) LTD . B IG G L E S W A D E
J U B IL E E  W O R K S , C H A P E L  RO A D , H O U N SLO W , M ID D L E S E X  M A N C H E S T E R

A P P R O V E D
P A T T E R N

« Quiaiia yy IF/3 F O U N D R Y

Sa f e t y  Bo o t s
CHROME SOLE TO W IT H ST A N D  HEAT 

IM M ED IATE D EL IV ER Y
ESTA B . 1832

FO O T W EA R
W Y N N E

SPECIALISTS,

Telephone : 
W A L S A L L  2097

W A LSA LL

MOLINEUX

CORETTE

MOLINEUX
4128 (2 lines) F O U N D R Y  EQ U IPM EN T  LIM ITED  

M A R L B O R O U G H  R O A D , L O N D O N , N .I9

L E T  U S

VITREOUS ENAMEL
Y O U R  C A S T IN G S  

A N D  T H E R E B Y  IN C R E A S E  
Y O U R  S A L E S  !

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

L H & S

RAMMING MATERIALS
Proved the B est b y  C om m ercia l T est

A R A M M E D  L I N I N G  
FOR EV ERY PU R P O SE

S pecia lity  : —

HIGH TEM P ER A T U R ES

LEES HALL & SONS LTD.
F u r n a c e  M a n u f a c t u r e r s

M ID L A N D  D R IV E ,  S U T T O N  
C O L D F IE L D ,  W a r w ic k s h ir e

Telephone : SUTTON 3749

F O R  T H E  R A P ID  
P R O D U C T IO N  O F  
S M A L L  C O R E S

S IM PLE A N D  
IN E X P E N S IV E

W IT H IN  ITS 
C A PA C IT Y  

D EF IN IT E LY  
FASTER  

T H A N  M O ST 
E L A B O R A T E  
M A C H IN E S
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™ . , ,  g  R A Y  & C O . LTD .

MAKERS
O F

“ QUALITY”  
RAMMING »»PATCHING 

MATERIALS
FO R

FURNACES
A N D

LADLES
G RA N BY CHAM BERS

KETTERING.
E S T A B L IS H E D  1 8 7 7 .

T E L E G R A M S : T E L E P H O N E :
S IL A C E N E  K E T T E R IN G . 3297 K E T T E R IN G .
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(or y°uir
Telephone :  BLAckfr ia rs  9 5 1 0  

L o o k  in to  th i s  m a t te r  a n d  p la c e  a n  o r d e r  w ith

H A R G R A V E S  B R O S .

T he F oundry Supp lies  D epo t fo r —

COAL DUST CORE GUM PLUMBAGO 
TERRA  FLA K E CHARCOAL Lump &  Graded 

PARTING POWDER 
BLACKINGS Charcoal/Minerals 

W e S to c k  also—

SIEVES SPADES BELLOW S BRUSHES 
STUDS SPRIG S CHAPLETS CORE OIL 

PIPE NAILS RIDDLES, &c.
O u r  G o o d s  a re  F i r s t  Q u a l i t y — O u r  D e l iv e r y  
S p e e d y — T e s t  th e se  C la im s — I t  w i l l  r e p a y  you

HARGRAVES BROS.
“ T H E  F O U N D R Y  S U P P L IE S  D E P O T ”

Q U A Y  STREET, M A N CH ESTER , 3

SA N D BLA STIN G  111
Your components 

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

24 H O U R  SERVICE 
—  BY —

THE WALSALL SANDBLASTING CO. LTD. 
B l u e  L a n e  W e s t ,  W A L S A L L .  p h o n e : w a isa ii  5708

VITREOUS  ̂ ENAMELS
C O B A L T .
C O PPER .
RDM .
M A N G A N E S E .
N IC K EL .
T IN  O X ID E .

“ BLANCO”
531 D.

S IL IC A .
FELSPAR.
FLU O RSPA R .
LIM ESPAR.
BARYTES.
P IP EC LA Y

T I N  S U B S T I T U T E  

fo r E N A M E L L E R S

MAGNETIC SEPARATOR
BIAFLUX UFTINCm agnets
PULLEY ¿DRUMS S f f f c i i S  

w ^L - CHUCKSlV r / t J* c o
R A P ID  M A G N E T T IN G  M A C H IN E  C O . L T D .
Magnet W o rk s , Lombard Street, Birmingham, 12
Phone: V ictoria 1137-8 'G ra m s:  ' * Borings , B irm in g h a m , 12.”

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

MOULDING BOXES
SPECIA LLY DESIGNED RIBBED  SECTION

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 IZES  & SHAPES TO R E Q U I R E M E N T S  

7 ^  U o  M a J c e w  o¥- 
THE ‘BEE’ CORE DRYING OVEN
C O A L  C O K E  O R  G A S  F I R E D

B I L S T O N  S T O V E  & S T E E L  T R U C K  LCT°
BILSTON STAFFS.
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Telephone: Chancery 6137 (3  line*)

ABRASIVE WHEELS
for High and Normal Speeds . . .

HIGH SPEED ELECTRICALLY 
D R IV EN  DRY G R IN D E R S

IN ST A ND A R D  SIZES
i

WET and DRY GRINDERS 
TOOL GRINDERS etc.

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

. . .  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."

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

F  O R  tw en ty  years n ic k e l p ro d u cers  have  been  
in  th e  vanguard  o f  th o se  w ho  be lieve  in  educa ­
tiona l advertis in g . T h e y  have m ade w idely  
kn o w n  th e  p ro p er tie s  o f  n ic k e l a n d  its  a lloys and  
have reco rd ed  th e  resu lts  o f  research  a n d  the  
exp erien ce  o f  users. T h u s  m eta llu rg is ts  and  
eng ineers have been  ab le to  dec ide  fo r  th e m se lve s  
w h eth er  a p a r ticu la r  m a teria l w o u ld  m e e t th e ir  
req u irem en ts .
W ar p ro b lem s  have a m p lif ie d  o u r  kn o w led g e  o f  
bo th  p ro p ertie s  a nd  fab rica tio n  m e th o d s . W hen  
peace r e tu rn s , in  c o m p a n y  w ith  o th e r  raw  
m ateria l p ro d u cers, we w ill be ab le  to  m a k e  th is  
kn o w led g e  gen era lly  available.
M eanw hile , o u r  services are a t y o u r  d isposa l fo r  
th e  so lu tio n  o f  c u r r e n t p ro b lem s .

®  200 ■

100 ■

\

B

£

/
G . .

/

2  4  6 8 10 ‘ 12 14 16 I8%n;  [
Hardness Curves with increasing nickel

Page irom our Data Book 
on NickeJ Cast Iron.

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

FftOM

en&y. we remind our Custcmiers 
Our fong, exporiartca tn the manufacture of. and use of PIG-JRON, 
our extensive modern laboratory* and up-to-date research  m ethods

v • • are help fu l ir, dxffu utties.
we CAN RECOMMCNO M tftfORBS FOR SPEC IAL PURPOS8S.

THE STAVELEY COAL & IRON C? LT-° N5 CHESTERFIELD.
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"T e m p e ra tu re  c o n t r o l  . . . .

is a vital factor in the saving of fuel. With the fully 
automatic control fitted to all

RILEY AUTOMATIC STOKERS
this is assured.
Riley Automatic Stokers are available in sizes ranging 
from 100,000 to 10,000,000 B.T.U. rating and will burn  
a w ide variety  of fuel.

RILEY STOKER Co., L t d
[NINETEEN W O B U R N  P L A C E ,  L O N D O N ,  W.C. l .

This won’t icause trouble.,,
Si
pH

i f  an <$> Air Filter is Fitted
Oil, water or solid impurities cause endless trouble in 
compressed air lines and prevent the proper working of 
pneumatic tools, chipping hammers, rammers, etc. The 
efficient way to eliminate these sources of trouble is to fit 
an Air Filter. Illustrated here is a sectioned <£§>
Filter with vertical connections and the flow of air is in­
dicated with white arrows. Filters with horizontal con­
nections can also be supplied and full details can be obtained 
from your usual supply house or in case of difficulty 

from the makers direct.

'Newman. Hender & Co. Ltd
T r ^ ^ S c l o sWO O D C H E S T E T E H C L A N I
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SI i l l

“  How should I w ork it ? 
Is It available in forms 

other than tubing ? W h a t are 
the physical characteristics of 

Tungum A llo y ?  You w ill find the 
answers In the Technical Data Sheets. 
They can help you solve your problems^

BRA N D

A L L O Y

Revolving
or

Stationary
PANS

Batch 
Continuous 
treatment, 
Over or 

under-driven.

K N O W N  
THE W O R L D  O V E R

r   r = |

\Sniedlep
\ m j  \æ

Smedley Brothers, Lfd, -
Belper. 

Derbyshire. 
England.

FACING SANDS

C apacities:- 
BATCH MILL.
I to 20 cwts 
per charge

CONTINUOUS 
MILL.

5 to 4 0  tons
per hour. 

Belt or 
Electric- 

Motor 
Driven.

ALUMINIUM

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

Aluminium Alloys

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

T A N D E M  W O R K S .  M E R T O N

,4  . \
Gun Metal Ingots 
Bearings for all purposes 
Chill Cast Phosphor

Bronze Rods

L I M I T E D

A B B E Y ,  S.W.  19
Telephone: MITCHAM 20BI (4 lines)

Tungum A lloy is 
available in fab­
ricated form as 
Tubing; Rod and 
Bar ; Sheet and 
Strip  ; W ir e  ; 
Cables ; Gauges 
and S p r i n g s ;  
C a s 11 n g s and 
Pressings. Data 
Sheets dealing 
w ith the various 
forms are avail­
able on request.

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

DATA SHEETS
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vV -  ' G R IN D E R S

for high speed fettling'

High 
18 in.

18 inch machine

These machines are designed and built throughout 
for dealing with large quantities of iron and steel 

castings at economical rates.
High tensile steel spindle runs on two roller and ball thrust 
bearings. Home Office type guards give adequate protection.
Dust exhausting equipment can be supplied. W e  also make 
foundry type abrasive wheel, cutting off machines and disc 
grinders and will send you our complete catalogue on request.

F. E. ROWLAND & CO. LTD. „ e d d i s h ^s t o S k p o r t
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m  f  nan ms.

The success attained by 
the Armstrong W h it ­
worth products, in all 
spheres, begins with the 
care and experience, 
under advanced techni­
cal control, exercised in 
the production of the 
basic metals entering 
into their manufacture.

Sir W. G. ARMSTRONG WHITWORTH & CO. (Ironfounders) LTD, 
Close Works Gateshead-on-Tyne.
J A R R O W  M E T A L  I N D U S T R I E S  L T D,

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

TRADE MARK-

THE BURNING QUESTION
SAVE FUEL! 

SAVE TIME!  
SAVE MONEYrlWNm

If you use NON-FERROUS METALS we can help 
you and guarantee results. W rite for details NOW

JOHN HILL & SONS (W o l v e r h a m p t o n ) LTD.
E N G IN E E R S  IR O N F O U N D E R S  M E T A L W O R K E R S
A L B IO N  S T R E E T , H O R S E L E Y  F IE L D S ,  W O L V E R H A M P T O N

'P H O N E  : 234 45 P .B .X . 'G R A M S :  JO N iL

Published by the Proprietors, I n d u s t r i a l  N e w s p a p e r s ,  L i m i te d ,  49, W ellington Street, Strand, London W  r  
and Prin ted  in  G reat Britain by H a r r i s o n  &  S o n s ,  L ™  / '1 ' / n  T
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At every stage, from raw material 

to finished product, LLOYD'S Steel 

Castings are subjected to the most 

stringent tests, both chemical and 

physical. Each process is directly con­

trolled by metallurgists and chemists: 

checked and counter-checked to make 

sure that every Casting which leaves 

the works shall be sound to the core, 

and of LLOYD quality. The scientific 

supervision of LLO YD ’S Casting pro­

cesses is an assured guarantee of high 

quality and homogeneity.

Genera/ laboratory fu lly equipped with modern apparatus

Talk your Steel Casting problems 
over with our experts; we will 
be pleased to give you the benefit 
of our experience.

A co rn er o f  the combustion room and the apparatus 
fo r  r a p id  d e te rm in a tio n  o f  su lp h u r in s te e l

F. H. LLOYD & C O M P A N Y  LTD.
JAMES BRIDOE STEEL WORKS • NR. WEDNESBURY • Phone; Darlaston 225 a lines)

S P E C I A L I S T S  I N H I G H  Q U A L I T Y  S T E E L  C A S T I N G S

O N  ADMIRALTY. W A R  

OFFICE, AIR MINISTRY. 

LLO YD 'S A N D  OTFIER 

APPROVED  LISTS.
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F O U N D R Y  PIG IRONS
from our own 
blast furnaces

\ jo
i

rries

STEWARTSLL
G LA S G O W ; B IR M IN G H A M !; L O N D O N ; C A R D IFF ; CWFFFIH n  l •

4!, Oswald St., Broad St. Winchester House, Hannah St. 4c ninnir '
C .l Chambers Old Broad St., E.C.2 Docks ‘


