
TRADE JOU RNA LEST. 1902
No. 1817
Registered  a t the G .P .O . as a Newspaper

V O L . 90 WITH WHICH IS INCORPORATED T H E  IRO N  A N D  S T E E L  T R A D E S  J O U R N A L  Single C o p y , 9d . By Post

J U N E  28, 195!
O ffices: 49, W ellington S treet, Strand, London, W .C .2

I Id . A n n u a l Subscrip ­
t io n , Hom e 40/-, A b ro ad  

45/- (P rep a id )

■ CC)M H Ä N  W E A L T H  i i . O - Ö S F v ' - . I I % . « t W  @ X F O

; T E L 6 C R A H Î  i .  ' 'B E R K , ;w = S T i - E N T ,  L O N D O N ,"ma ll-'P,--/;;:,Jñ lil.r -i*!
MCSR

S A N D '  &  F L O U R M O U L D S  &  C O R E S

*  H I G H L Y  R E F R A C T O R Y

*  o v e r c o m e s ' STRIPPING DIFFICULTIES 

•  IMPROVES' FINISH

#  ELIMINATES' RISK SILICOSIS

•  FULL TECHNICAL SERVICE AVAILABLE

WRITE OR PHONE FOR .. FURTHER DETAILS

THE ERITH RANGE OF SANDS
Com bine a v a rie ty  o f se lected  LO A M S and S IL IC A  SA N D S  o f guaranteed 
q ua lity , su itable fo r eve ry  ap prop riate  fo und ry re q u irem en t. in a ll 
fundam ental re sp e cu  they are the outstanding sands fo r present-day 
p ractice , and are tr ie d  and proved by perform ance and re su lts .

W rite  fo r Illu strated  Brochure and Free Samples t o :  ESTABLISHED 1805
tL PA RISH  &  CO., ER IT H , KENT T e le p h o n e  N o . :  E R I T H  2056

A t m m p  m m
•  PULVERISED READY FOR USE IF REQUIRED

ALBION (Mansfield) SAND CO.
Prop..- TH O S. W . WARD LTD.

H e a d  O f f ic e :  A lb io n  W o r k s ,  S H E F F I E L D
T e le p h o n e : Sheffield  26311 (20 lin e s ) Mansfield 371
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Indispensable to the Foundry

W ith  all the advantages at half the c o s t ! Totanin  has been w idely acclaim ed as the  
ideal core binder in the foundry industry because it has so many outstanding qualities.

Good casting finish

Versatility— Core: Mould Sands— Wash—
Core Gum

Freedom from fumes 

Economy in drying

lei, t  j, ^ . * « t i " AJ !" '.............. ... T v

( U V I R P O O L )  L I N  I T £ D

G R E E N O C K  S T R E E T  (O F F  P A IS L E Y  S T R E E T ) , L IV E R P O O L , 3. Telephone 5272/3

Extremely cheap 
High Green and Dry Strengths 

High permeability 
Good knock-out 

Excellent pattern Draw

Write frit- fti l ff

I A M B I T M  &  C O ,
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The
SPERMOLIN

Minor Sand Mixer

DIRECT DRIVE
(also supplied for Belt Drive)

Bench Space required . . .  . . .  . . .  4 f t .x  I ft.
Height from bench level . . .  . . .  . . .  | ft. 4£ ¡n.
Capacity ... . . .  . . .  . . .  . . .  | bucketful
Time for one b a tc h .......................................................4 minutes
Crive . . .  . . .  . . .  . . .  . . .  | h.p. motor in­

c o rp o ra t in g  
reducing gear 
as one unit.

ANY VO LTAGE SUPPLIED.

Core Making Machine

Capacity . . .  . . .  . . .  240 ft. core per hour
Sizes . . .  . . .  . . .  . . .  |  in. to 3 ins.

Automatic Tray Adjuster.

All cores sufficiently vented.

Dies and conveyors are ground, polished 
tested and guaranteed accurate.

H A LIFA X , Telephone: 4197
YORKS Telegram s: Sperm olin, Halifax
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U se th e

SANDSLINGER
to speed up your deliveries.

“ Dispatch is the soul of business; and nothing contributes 
more to dispatch than method.”  (Chesterfield)

Use the most modern Sandslinger method for ramming 
large volumes of sand at express speed on all classes of work.

FO U N D RY PLANT & M ACHINERY LTD. 1,3 ST"
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FIRST CLASS CORES WITH FOUNDRY SAND
A new chapter in foundry technique

FORDATH “ MULTIPLUNGER” GORE MACHINE
( P A T E N T  A P P L I E D  F O R )

W hen, 25 years ago, F o rd a th  in troduced  the  M ultiple R otary Core M achines an outstanding advance was 
m ade on anything then  known. T h ro u g h  th e  years these m achines have been steadily im proved and to-day 
m any thousands are giving sterling service in  all parts o f  the world.

B u t F o rd a th  does not stand still. In  the  newly designed core ex truder, p lunger action is used, instead o f 
a ro tating  worm , to  th ru s t the core-m ix th rough  th e  m ultip le  die. T h e  pressure thus developed has an 
econom ic as well as a technical ad v an tag e:
, * Quality and consistency o f the core-sand m ixture are n o t  critical factors. The Midtiplunger will extrude 
satisfactorily even when poor quality core sands only are available; cores can, i f  necessary, be extruded using 
facing sand or plain red moulding sand.

O ptim um  rate  o f feed is m aintained autom atically by the  gear-driven synchronized ro tating  blades which 
im pel a full charge o f  sand in  fron t o f  each plunger.

T h e  end-piece o f  the  m ain hopper cham ber can be sw ung clear on its hinges giving easy access for clean­
ing and  changing the  dies.

r a n g e .  Dies can be supplied for cores o f any diameter I cores produced varying with the diameters. Cores o f sizes
between i "  and 3 '.  T en  J cores are produced simultane- over x j"  are produced singly.
ously and all dies up to 1 } '  are multiple, the number of I v e n t i n g .  Cores are automatically vented.

at the core of good work in the foundry

Fordath “Midtiplunger” Core Machine, shotving extruded cores

S O L E FORDATH
M A K ERS

Prices and details from :
t h e  f o r d a t h  ENGINEERING co. l t d .  H am blet W orks, W est Bromwich, Staffs. 
t e l  : West Bromwich 0549, 0540,1692. t e l e g r a m s  : Metallicaly West Bromwich
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' k o n a m  irx ' p r < o > r c r o f?  e d u c a t i o n a l  u n i t

'Köd<*‘.lfd<s ' 9rrĄ*fw r w¡>h W iwat*. lamp and tlf<to-r4rrf*r 
iV b ' M i i -  ' Ÿrr>\K(A\',u I /■.« ' Kodak '  ftlm -iiríp  Hoiries

f r f / im  V / t  W * lt . in f t ip  U ï'.'S U O jO lt  f.O O W '-i
f,tr,ri'/S, ho/, U, hof/f £/>mpkoe outfit I I ' ) ,/ . '1, r,t-x

/} iii/fi ' Y/AàV ' (rfoj/'.tiofi L«nt 
ffor foog/ir ihrw/i) 

M h t )  f,M‘ K O D A S L I D E ’ 
P R O J E C T O R

( u f t h t f  I r i f o f M ' ï t i r t f i ,  
f i t <4 f i ï f / i ï #  f ,n  o f f  f/h '/ f/ f*  
gtopfilr ptohlé/ot, //fit« to

KODAK Ltd.
iM ú í 'f i . l  '»I«« ùl/litfift,  /o i iü k  Honte ,  Klngsway, London, W .C .2

'K e d iV '  f i  a i« |iiC ń in d  f/*d * .rn « rl'

7 be ‘ Kodasiide’ Projector can help you 
to solve the problem of training the men 
to man the machines with the minimum 
of delay. By enabling you to project 
photographs, drawings and diagrams in 
the form of slides or film-strips, it offers 
art ideal method of explaining complicated 
processes clearly, ft gives an exception­
ally brilliant screen image, is easy to 
operate and service, and strongly con­
structed to withstand hard wear. A 
special Educational Unit has been de­
signed to supply everything you need for 
the projection of slides and film-strips, 

for a demonstration on your own 
premises.
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P N E U L E C  f a c i n g  
s a n d  p l a n t  u n i t

The illustration shows our facing sand plant unit which includes 

shoyel fed rotary screen, collecting belt conveyor, magnetic 

pulley, loader and 6ft. Oin. diameter mill with disintegrator. The 

recommended batch capacity of the plant for facing is 6 cwts. and 

the normal batch cycle 6 minutes. This is a standard layout and 

there are many successful installations operating in all parts of the 

world. Further information w ill be gladly supplied on request.

B u i l t  i n  E  7i g  I  a n  d  b y

P K E I J L B C  L I M I T E D ,  S M E T H W I C K ,  N r .  B I B M I N 6 U A »
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®PHILIPS ELECTRICAL
L I M I T E D

Makers of :  INDUSTRIAL X-RAY EQUIPMENT • ELECTRONIC APPARATUS • LAMPS &  LIGHTING 

EQUIPMENT • ARC &  RESISTANCE WELDING PLANT &  ELECTRODES - SOUND AMPLIFYING 

INSTALLATIONS • A1AGNETIC FILTERS • BATTERY CHARGERS &  RECTIFIERS

X-RAY DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

J M a c ro 1 150 X-ray Inspection Unit

Positive .Proof 
through the

n e g a tiv e  . . .
By means o f  X-ray inspection it is possible to “ see 

in to” the product and to  detect faults a t an early 
stage in m anufacture. As a simple routine method, 
in the laboratory  or the factory, it has been adopted 
by a wide range o f industries. The Philips ‘ M acro ’ 
150 X-ray Inspection U nitansw ers the purpose m ost 
efficiently. To illustrate its capacity, the maximum 
tension delivered by the H.T. G enerator is 150kVp, 
which is sufficient for the exam ination o f steel up 
to  2" in thickness.

The equipm ent consists o f an H .T. Transform er 
and a shock-proof and ray-proof tube m ounted 
on a mobile stand. A control table o f the desk 
type completes the assembly. An outstanding 
feature o f this U nit is its mobility which enables 
it to be used in positions previously inaccessible 
to  radiographic technique.

W rite for descriptive Catalogue N o. X I/I, o r why 
no t discuss your inspection problem  in m ore detail 
with one o f  our application engineers?

XB667A
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T H O f  W. W A R D  L T D
A L B K O M  W O R K S  •

TELEPH O N E: 26311 (15 l in e s )  • T E L E G R A M S : "FO R W A R D , SH EFF IELD " 

LONDON OFFICE*. BRETTENHAM HOUSE • LANCASTER PLACE • STRAND.•W.C.Z

M ore than 200 pages listing holdings of 
modern m achinery (new, rebuil and 
secondhand) from the most com prehen­
sive stocks in the country— a catalogue 
which should be on the desk of every 
m achinery user. HAVE Y O U  HAD  

YO U R  COPY ?

★
 The A l b i o n  M ach inery 

C a ta lo g u e  is com p le te ly
revised  every two or three 
m onths, and w ill  ̂ be sent 
re g u la r ly  as pub lished  on
request.

G/23
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B E E T L E  IN USE—No. 5
This is the fifth  in a series o f  announce­

ments describing the actual experience o f  
well-known foundries using Beetle resin 

W20 in production quantities

Tapping Meehanite in the John Harper (Meehanite) Foundry.

BEETLE BOND LIMITED , 1 Argyll Street, London, W.l
* B E ETLE  ’ is a trade mark registered in Great Britain and in most countries o f  the world.

“ W 2 0  increases production of Meehanite
C a S t i n g S " — TH E JO H N  HARPER (M EEH A N IT E )  FOUNDRY

Control o f  sand is as im portan t as control o f  m etal in making castings to rigid quality standards, such as 
obtain for Meehanite. Beetle W20 helps to m aintain sand control because it is a  chemical binder made to 
precise, unvarying specification. W20 increases core output, ensures excellence o f finish and facilitates 
shake-out, thus contributing to increased production o f  M eehanite castings.

Write for Technical Leaflet C.B.l

B E E T L E  R ES IN  W I O  C o r e - B in d e r



S T E R L I N G  F O U N D R Y  S P E C I A L T I E S  L T D .  B E DF O R D E NG L A ND
Cogen

The Sterling Shake-Out Machine increases foundry economy and 
efficiency. Saving time, labour, reducing wear and tear onboxes to a 
minimum, shaking out and breaking up the sand completely. Made 
in sizes to take from 5 cwts. to 5 tons, they are a triumph of 

brains over the brute force of a rough knock-out.

SHAKE-OUT MACHINES
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SU P P LIE R S OF F IR S T -C L A S S  F O U N D R Y  
P L A N T  TO TH E  W HOLE EWORLD!

T elephone : Leighton Buzzard 2206-7-8 T elegram s: ''Equipment* Leighton Buzzard

w  Hr — m
: /  F o u n d r y  E t f i c x e t x c y  \  ;

FOUNDRY EQUIPMENT LTD
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CLAYTON
B esid es h o isting , lo w e r­
ing and  travellin g at 
o rd in ary  speeds, C L A Y ­
T O N  fo u n d ry  hoists 
w ith  M IC R O S P E E D  
un it p ro v id e  fo r  reliab le 
and precise  dead-slow  
m ovem ent so essential 
in  the fo u n d ry  (an d  fo r 
o th er p rec is io n  w o rk ) . 
T h e  n o rm al A .C . sup p ly  
is used.

C ata lo gu e  480  B  illu s­
trates this equ ipm en t as 
w ell as m any oth er units 
designed to m ake m a­
terials handling qu icker, 
easier and cheaper. In  
sp ite  o f  a fu ll o rd er 
b o o k , we can still 
p ro m ise  early  and re li­
able d e liveries fo r  cer­
tain  types o f  cranes and 
h oists.

HOISTING & HANDLING EQUIPMENT 
OF ENDURING QUALITY

It’s child’s play tvith a

T H E  C L A Y T O N  C R A N E  &  H O I S T  C O M P A N Y  L I M I T E D
D A L E S T R E E T  L I V E R P O O L  2
Telephone: CENtral 3327/8 Telegrams “  C LA Y M A G  LIVERPOOL'*

Represented in most principal countries

C H IO

C



This photograph shows blow holes in a gear case 
casting being filled in by the d o t - w e l d  Process. 
Over a hundred of these a day are being reclaimed 
by a foundry in America.

U.K.PatentNumbers 612412 and 616338 
Also patented in U .S .A ., Ca n a d a  and 

other countries.

For further information please write to the Sole Licensees 
for the United Kingdom and the British Commonwealth.

FOUNDRY TRADE JO U RN AL JUNE 28, 1951

IMPORTANT NEWS
ABOUT

RECLAMATION OF DEFECTIVE CASTINGS

BRITISH RO N CERA Y LTD

The new
DOT-W ELD

reclaims defective castings

Process

ivithout  distortion of the
parent body 

w ithou t  residual stresses
or contraction

t h e  n e w  d o t - w e l d  p r o c e s s  is being ex ten ­
sively used th ro u g h o u t A m erica  a n d  C a n ad a  
w ith  o u ts tan d in g  success. N ow , fo r  th e  first 
tim e, it is m ade ava ilab le  fo r use  in  B rita in .

d o t - w e l d  m ark s th e  very  la te s t advance in 
the  field o f  casting  rec lam a tio n , fu lfilling a 
long-felt need fo r  a n  efficient m e th o d  w hich 
elim inates the  usual residual stresses and  
co n trac tio n s resu lting  fro m  h igh  tem p era tu re  
welding. I t  is a  vastly  im proved  techn ique  o f  

fu s in g  m eta l by an air cooled process. H o les in  
all types o f  castings a n d  p a tte rn s  a re  filled in 
without d is to rtin g  the  p a re n t body , without 
bu rn in g  o r  o x id a tio n , a n d  w ithout leav ing  
h a rd  spots.

d o t - w e l d  can  be ap p lied  to  castings o f  
G rey  I ro n , A lum in ium  (Sand an d  D ie C a st­
ings), S teel, M alleab le  Iro n , an d  Bronze.

T h e  d o t - w e l d  u n it is u n iq u e  in  its 
p rincip le— does no t req u ire  a  skilled  o p e ra to r, 
is extrem ely  m obile, an d  m a in ten an ce  costs 
a re  a lm o s t negligible. It offers F o u n d rie s , 
M ach ine  Shops an d  P a tte rn  S hops a n  
econom ical m eans o f  red u c in g  co s ts  an d  
increasing  o u tp u t.

w ithou t  leaving hard spots

E L E C T R IC A L  D E P T ., B E N E F IT  B U IL D IN G S , M O O R H E A D , S H E F F IE L D  1
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t h e  P A G E T  E N G I N E E R I N G  C O .  ( L o n d o n )  L T D

•  Fixed or loose pms, single or double 
lugs, as required.

•  Fixed pin mounting easily removable, 
leaving lugs ready for loose pins without 
extra drilling or bushing.

•  All pins hardened and ground, to avoid 
damage by scoring or burrine.

•  Patent link-type clamp with eccentric 
bush, as illustrated, for quick and pos­
itive lock-action. These clamps are 
available as an extra, and will fit all 
*' Paget ” Boxes o f similar depth.

T  IGHT, strong and rigid, the 
new “ Paget” Machine 

Moulding Box has already won widespread 
approval. A range of standard sizes is available, 
from 12in. to 20in. square and from 3in. to 8in. 
deep. Larger sizes can be made to order. All-steel 
welded construction and deep-swaged wall sec­
tions allow composite boxes of any depth to be 
made up quickly and accurately.

B R A I N T R E E  R O A D  

T e l e p h o n e :  R u i s 1 1  p 6 0  11

S O U T H  R U I S L I P  • M I D D L E S E X  

T e l e g r a m s :  P a g e t ,  R u I s I i p



A Technical Association o f  Light Alloy Refiners
M EM B ER CO M PA N IES:

T. J. Priestman Ltd. Enfield Rolling Mills (Aluminium) Ltd.
The W olverhampton Metal Co. Ltd. The Eyre Smelting Co. Ltd.
B.K.L. Alloys Ltd. International Alloys Ltd.

ALAR, 3 A lbem arle Street, LONDON, W .l
Tel. M AYfair 2901

FO UN DRY TRAD E JO U RN AL JUN E 28. 1951

USERS OF ALUMINIUM ALLOYS
7. A gricu lture
Alum inium  Alloys find m ost of th e ir applica­
tions in those industries which arc of v ital 
im portance to bo th  the  national economy 
and defence. T he prom otion of such 
applications for A lum inium  Casting Alloys 
is one of the m ain objectives of ALAR —  a 
non-trading organisation —  whose free A d­
visory Service is available to all users of 
these alloys.
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A. C. WICKMAN LTD., COVENTRY
LONDON . BRISTOL • BIRMINGHAM • MANCHESTER • LEEDS • GLASGOW • NEWCASTLE ■ BELFAST

Manufactured under licence by John Shaw & Sons 
(Salford) Ltd ., Salford 3, Lancs.

H.P.M. ALL HYDRAULIC

FA STRA VERSE PRESSES
FORSm

1,000 ton H .P .M . 
F A S T R A V E R S E  
f la t  d ie  fo rg in g  
press. P laten size, 
7 2 " x 4 8 i  bed size, 
72" 111" :
light, 108"; max, 
ram  trave l, 42“.

The powerful squeeze of the high-speed 

hydraulic press has revolutionised forging 
practice. Proper metal flow and advantageous 

grain structure are direct results. H.P.M.

FASTRAVERSE Presses operate 
at full tonnage forging speeds 

up to 350 Inches per minute, 
and normally only one stroke 
of the press is required to 

perform the forging operation. 

This high-speed action free from 

die impact has made the self-contained 

M. all-hydraulic press the answer to 

modern forging problems. Built in various 

sizes with speed and pressure capacities to 
meet forging requirements from 200 to 
18,000 tons pressure.
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tk a  N2W T .1 1 0 0  u n i t  . . .  th e  NEW T .1 1 0 0  u n i t  . . .  th e  NEW 

NEW T .1 1 0 0  i t  . . .  NEW T .1 1 0 0  u n i t  . . .  t h e  NEW T . l l t  
1100 u n i t  . I  th e  N { T .1 1 0 0  u n i t  . . .  th e  NEW T .1 1 0 0  unJ 

,  u n i t  . . .  th a  NEW T .1 1 0 0  u n i t  .
I /  n  I  _  - i t  . . .  th e  NEW T .1 1 0 0  <
i /  U  I I *  I I I  . ha SEW T .1 1 0 0  u n i t  . . .  
7  i .  T .1 1 0 0  u n i t  . .  .  J  .1

th e  NEW T. L ,  /  1

one NEW T .1 1 0 0 '. .
■I T .1 1 0 0  u n i t  . . .  ■
I th e  u n i t
'«s’ T . - -T V  i t  . . .
'¿0  u  1 \  th e  N „

«s JL/us
n i t  . . .  th e  NEW T . l l  '  n i t  . . .  /
. th e  NEW T .1 1 0 0  u n i t  . . .  / >  f  y )

NEW T .1 1 0 0  u n i t  . . .  th e  [ j l f f f f J / M  f j )
T. 1100 u n i t  . . .  th e  NEW T . v  I  V  V *  r  f  <

u n i t  . . .  t h e  NEW T .1 1 0 0  u n i t  . . .  th e  NSV T .1 1 0 0  u n i t  .   ..
.. ------- ''•T .1 1 0 0  u n i t  . . .  th e —>1------------ '“A 'j j n i t  . . .  th e  KSWiu^3

'• t .  . , ,  t  -the NEW

55egj|f T.1100 UNITS are the latest design In dust
exhausting and collecting apparatus. Extensively

IM fM tgjtiM  used on grinding and polishing
machines they are frequently 
applied, also, where other types 

^  of dust are created or disturbed. /
Don’t delay . . . .  / '

ALBERT SMITH & CO.
6 0 ,  St.  E noch S q u are

GLASGOW, C .l  Threwer/Guio»

FOR COMPLETE 
FOUNDRY SERVICE

PLANT TOOLS
FURNISHINGS

EVE RYTH IN G  FOR TH E FOUNDRY

ARON FOUNDRY EQUIPMENT
We specialise in the manufacturing of,

S IN G L E  H A N D  S H A N K S .
From 28 lbs. Capacity.

D O U B L E  H A N D  S H A N K S .
From J  to 3 Cwts.

G EA R ED  C R A N E  LA D LE S .
Completely Enclosed Machined Gears with or 

without Covers. 3 Cwts. to 2 Tons.

U N G E A R E D  LA D LE S .
With Bail or Detachable Handles. From 3 Cwts.

to 30 Cwts.

Price Lists on application to :

H. BECK & SON LTD., 
M A R L E Y  ST ., K E IG H L E Y ,  

Y O R K S .
Phone 4132.

F O U N D R Y  R O O F  G LA SS & R O O F  S LA T E S  

C L E A N IN G  P A IN T IN G  A N D

LIHEW ASHSNG
Immediate Capacity— Countrywide Service

G r  o v b
P A IN T IN G  and D E C O R A T IN G  C O . LTD .

Ruby T r ia n g le , « Regd. O ffice : Sackv ille  S t .,
Lond o n , S .E .15 i c e n c  Sa lfo rd , 3, Lancs
N ew  C ro ss  2187 L t tu :>  B L A  6098/9
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BRITISH ELECTRO METALLURGICAL COMPANY LTD.
WINCOBANK SHEFFIELD ENGLAND

T e le p h o n e : ROTHERHAM 4836 T e le g ra m s : "B EM CO " SHEFFIELD

Technical literature describing the use of Bemco 
Briquettes is available on request.

BEMCO 
BRIQUETTED 
ALLOYS

Check with the formula, 
Sulphur multiplied by 2 +  '3 = M anganese
To ensure  consistency keep  a stock of Bemco 
Manganese Briquettes available as an easy 
and rapid means of adjusting your charge.
Bemco Manganese Briquettes, rectangular in 
shape and coloured red, contain 2 lbs. of 
available Manganese.
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A  C E N T U R Y  O F  S E R V IC E  T O  F O U N D E R S  
A T  H O M E  A N D  O V ER S EA S

MANSFIELD STANDARD SAND

Moulding Sand 
of Regular 

Quality

CO . LTD. 
Phone: MANSFIELD 201

Quick Despatch 
by Road 
or Rail

A  lo n g  IjeLt need

A  M O U L D IN G  P L A S T E R  T H A T  W IL L  A N S W E R  
T H E  F O U N D R Y M A N ’ S M O S T  E X A C T I N G  
R E Q U I R E M E N T S  F O R  E F F E C T I V E  A N D  
E C O N O M IC A L  P R E P A R A T IO N  O F  P A T T E R N  
P L A T E S , L O O S E  P A T T E R N S , O D D -SID ES , E T C .

PLASTIC STONE

Telephone:
4 B R O A D  ST. P L A C E ,  L O N D O N ,  E .C .2 .  L O N d o n  W a l l  7222.

Samples ond fu rth er particu la rs from Sole m anufacturers:

F & M. SUPPLIES LTD.,
M a n u fa c tu re r s  a ls o  o f  P a r t in g  P o w d e r , C o re  C o m p o u n d s , C o re  G u m , e t c .

Sales Agents fo r London and Southern C ounties: W . J .  H OOKER L T D ., 4 , M IDLAND CRESC EN T, N .W .3 .
Sole Agents and S tock ists fo r S co tlan d : L . A . W ITH A M  & C O ., 620 SO UTH S T R E E T , GLASGO W ,  W .4 .

Easy to  m ix  and handle •  W hen  m ixed possesses suitable  
f lo w a b illty  to  give accurate  d eta ils  o f the sand m ould •  
O n  setting  is exceptionally hard  and has a good w earing  
surface •  Expansion co-efficien t is o n ly  *00136 inch per 
Inch •  N o r is k  ©f crack ing  under norm al fo und ry 
trea tm e n t. •  Excep tio na l storage life

Illu stration  o f  * S T 0 L IT f pattern by 
courtesy o f  The W atfo rd  Foundry Co. Ltd .
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P a g e  N o s .
Adaptable Moulding Machine Co., Ltd. —
Aerograph Co., Ltd..........................................—
Alar, Ltd.  10
Albion Pulverising Co., Ltd.
Alldaya «fe Onions, Ltd.
Alley «fe MacLellan, Ltd.
Aluminium Union, Ltd.
Anderson Grice Co., Ltd.
Anglardia, Ltd. . .
Armstrong Whitworth tfe Co. (Iro 

founders), Ltd., Sir W. G.
Asea Electric, Ltd.
Aske, Wm., <fe Co., Ltd.
Associated Lead Manufacturers, Ltd.
Atlas Preservative Co., Ltd. . .  . .  51
August’s, Ltd. . .  . .  . .  . .  24

Badische Maschinenfabrik A.-G.
Baines, C. J., «fe Co., Ltd.
Ballard, F. J., <fe Co., Ltd.
Beakbanc, Hy., & Co.....................
Beck, H., «fe Son, Ltd............................... IS
Beetle Bond, Ltd.......................................10
Berk, F. W., <fe Co., Ltd.............................1
Bigwood, J., «fe Son, Ltd.
Bilston Stove «fe Steel Truck Co., Ltd.
Birlec, Ltd. ............................
Blythe Colour Works, Ltd.
Bradley <fc Foster, Ltd.
Bridges, S. N., «fc Co., Ltd.
Brightelde Foundry «fe Engineering C

Ltd.................................................
British Aoro Components, L td ...
British Electro Metallurgical Co., Ltd. 19
British Foundry Units, Ltd.
British Iron <fc Steel Federation 
British Moulding Machine Co., Ltd. . .  52
British Oxygen Co., Ltd.
British Pigirons, Ltd......................
British Hail ways 
British Itonceray, Ltd.
British Shotblast «fe Engineering C

Ltd.................................................
British Thomson-IIouston Co., Ltd.
British Tyre <fc Rubber Co., Ltd.
British Wedge Wire Co., Ltd. . .
Broom <fe Wade, Ltd......................
Bullows, Alfred, <fe Sons, Ltd. . .  
Butterworth Bros.

Carborundum Co., Ltd..................
Cellactlte «fe British Uralite, Ltd. 
Chamberlain Industries, Ltd. . .
Chance Bros., Ltd.
Clayton Crane IToist Co., Ltd. . .  13
Climax Molybdenum Company of

Europe, Ltd. . .  . .  . .  . .  —
Cohen, Geo., Sons «fe Co., Ltd. .. .. 29
Collis J. <fe Sons. Ltd..................................
Consolidated Pneumatic Tool Co., Ltd. 
Constructional Engineering Co., Ltd. . .  39
Copper Development Association 
Core Oils, Ltd.
Corn Products Co., Ltd.
Crookc <fc Co., Ltd.
Cumming, Wm., <fc Co., Ltd. . .  . .  30
Cuxson, Gerrard, «fe Co., Ltd. . .

Davidson «fe Co.. Ltd.
Dick, Fuell & Co.............................................31
Dunford «fc Elliott, Ltd.
Dunlop Rubber Co., Ltd.
Durrans, James, <fc Sons, Ltd. . .  . .  46

P a g e  N o s . P a g e  N o s .

Electric Furnace Co., Ltd.
Electromagnets, Ltd......................
Enamelled Iron «fe Steel Products Co.
Ether, Ltd........................................
Every, Hy., «fe Co., Ltd.
Eyre Smelting Co., Ltd.

F. <fc M. Supplies, Ltd...................
Fel Electric, Ltd.............................
Fisher Foundries, Ltd...................
Flextol Engineering Co., Ltd. . .  
Fordath Engineering Co., Ltd.
Foundry Equipment, Ltd.
Foundry Mechanisations (Baillot), Ltd 
Foundry Plant «fe Machinery, Ltd. 
Foundry Services, Ltd.
Foxboro-Yoxall Ltd.......................
Fullers’ Earth Union, Ltd., The

33

5
12

4

49

Gadd, Thos.
General Electric Co., Ltd.
General Metallurgical tfe Chemical, Ltd. 
General Refractories, Ltd.
Gibbons Bros., Ltd.....................................
Glenboig Union Fireclay Co., Ltd. 
Green, Geo., tfe Co.
Grove Painting «fe Decorating Co., Ltd. 
Guest, Keen, Baldwins Iron <fc Steel Co., 

Ltd..............................................................

Hawley, W. F ..............................................
llarborough Construction Co., Ltd. . .  
Hargraves Bros.
Harper, Wm., Son <fc Co. (Willcnhall),

Ltd..............................................................
Hawkins, W. T., «fe Co................................
Heaton Foundry Co., Ltd.......................
Hepburn Conveyor Co., Ltd.....................
Herbert, Alfred, Ltd...................................
Heywood, S. H., Ltd.
Hill-Jones, Thomas, Ltd.
Hillman, J. «fe A., Ltd................................
Holman Bros., Ltd......................................
Hooker, W. J., Ltd.....................................

Ilford, Ltd.
Imperial Chemical Industries, Ltd.
Incandescent Heat Co., Ltd.....................
International Meehan!te Metal Co., Ltd. 
Jackman, J. W., <fe Co., Ltd.
Jacks, Wm., <fc Co., Ltd.
Jeffrey «fe Co., Ltd.

Keith Blackman, Ltd.................................
King Bros. (Stourbridge), Ltd.
King, Geo. W., Ltd.
Kodak, Ltd.

IS

44
22

51
33

30

I S

Lafarge Aluminous Cement Co., Ltd. 
Laidlaw, Drew <fc Co., Ltd.
Lambeth «fe Co. (Liverpool), Ltd. 
Lees, Hall <fe Sons, Ltd.
Lennox Foundry Co., Ltd.
Levy, B., <fe Co.
Lord, E. S., Ltd.
Luke «fe Spencer, Ltd. . .

. 34

32

Macdonald, John, «fe Co. (Pneumatic
Tools), Ltd................................................

Macdonald, John, «fe Son 
Macnab «fe Co., Ltd.
Maden, Chas. S. «fe Co., Ltd.
Major, Robinson, <fe Co., Ltd.
Mansfield Standard Sand Co., Ltd.
Marco Conveyor tfe Engineering Co., Ltd. 
Marsden tfe Bateson, Ltd.
Matterson. Ltd.............................................
Mavor tfe Coulson, Ltd.
May. J. H .........................................
Mechanised Handling Plant «fe Machinery

L td .............................................................
Metalectric Furnace1». Ltd.
Metronie Instrument Co., Ltd.
Metropolitan-Vickore Electrical Co., Ltd. 
Midland Tar Distillers, Ltd.
Mitchells Emery Wheel Co., Ltd.
Modern Furnaces «fe Stoves, Ltd.
Mole, S., «fe Sons (Green Lane Foundry),

Ltd..............................................................
Molineux Foundry Equipment, Ltd. . .  
Mond Nickel Co., Ltd.
Monome ter Manufacturing Co., Ltd. . .  
Monsanto Chemicals, Ltd.
Morgan Crucible Co., Ltd.
Morris, B. 0 ., Ltd.
Morris, Herbert, Ltd.
Muir, Murray «fe Co., Ltd.
Musgrave <fe Co., Ltd.

Neville, T. C., «fe Son, Ltd.........................
Newman, Hender «fe Co., Ltd.
Newton, Victor, Ltd...................................
Norton Grinding Wheel Co., Ltd.

38

35

Paget Engineering Co. (London), L td.. .  15
Palmer Tyre, Ltd. ................................ —»
Pantin, W. «fe C., Ltd...................................... —
Parish J., «fe Co. . .  . .  . .  • • 1
Passe, J. F., «fe Co. . .  . .  . .  —
Paterson Hughes Engineering Co., Ltd. 48 
Pattern Equipment Co., Ltd. . .

Perry, G., «fe Sons, L td ..................
Phillips Electrical, Ltd..................
Phillips, J. W. «fe C. J., Ltd. . .
Pickerings, Ltd................................
Pickford, Holland «fe Co., Ltd. . .
Pitt, H. S., «t Co., Ltd..................
Pneulec, Ltd.
Pneumatic Components, Ltd. . .
Port way, C., «fe Son, Ltd.
Precision Press work Co., Ltd. . .  
Premo Pattern Co., Ltd.
Price, J. T., «fe Co., Ltd.

Ransomcs, Sims «fe Jefferies, Ltd. 
Rapid Magnetic Machines, Ltd. 
Reavell «fe Co., Ltd.
Richardson Engineering (Birminghan

Ltd..................................................
Richardson, R. J., «fe Sons, Ltd.
Ridsdale <fe Co., Ltd.......................
Riley Stoker Co., Ltd....................
Robson Refractories, Ltd.
Roper, E. A., «fe Co.
Round Oak Steel Works, Ltd. . .  
Rowland, F. E., «t Co., Ltd.
Rownson, Drew «fe Clydesdale, Ltd. 
Rozalex, Ltd.
Rustless Iron Co., Ltd.

Safety Products, Ltd.....................
Soottish Foundry Supplies Co. . .
Sheepbridge Co., Ltd.....................
Sheffield Smelting Co., Ltd.
Sheppard «fe Sons, Ltd...................
Sicber Equipment Co., Ltd., James 
Sklonar Furnaces, Ltd.
Slough Metals, Ltd.........................
Smedley Bros., Ltd........................
Smeeton, John A., Ltd.
Smith, Albert, <t Co.
Smith, J. (Keighley), Ltd.
Spencer <fe Halstead, Ltd.
Spennolin, Ltd................................
St. George’s Engineers, Ltd.
Standard Brick «fe Sand Co., Ltd. 
Stanton Ironworks Co., Ltd., The 
Staveley Iron <fe Chemical Co., Ltd. 
Steele «fe Cowlisliaw, Ltd.
Stein «fe Atkinson, Ltd.
Stein, John G., <fe Co., Ltd.
Sterling Foundry Specialties, Ltd. 
Stemol, Ltd.
Stewart and Gray, Ltd..................
Stewarts and Lloyds, Ltd.
Stone-Wall work, Ltd.
Sturtevant Engineering Co., Ltd.

>n Red Moulding Sand— Swynne rton ]

Tallis, E ., «fe Sons, Ltd...................
Tang ves, Ltd.
Technically Controlled Castings Group
Teisen, Th. ............................
Thomas, G. «fe R., Ltd.
Tiighman’s Patent Sand Blast Co., L 
Traughber Filter Co., Ltd.
Tyseley Metal Works, Ltd.

United Steel Companies, Ltd. . .  
Universal Pattern Co., Ltd.

Vaughans (Hope Works), Ltd. . .  
Victor Products (Wallsend), Ltd. 
Vokes, Ltd........................................

Walker, I . «fe T., Ltd.......................
Walsall Sandblasting Co., Ltd.
Ward, Thos. W., Ltd.........................1, I
Waring Bros.....................................
Warner «fe Co., Ltd.........................
Watsons (Metallurgists), Ltd. . .  
Webster & Co. (Sheffield), L td.. .
Wengers, Ltd...................................
West Midland Refining Co., Ltd. 
Wickman, A. C., Ltd.
Winget, Ltd.
Wilson, Alexander (Aberdeen), Ltd. 
Witham, L. A., <fc Co.
Woodward Bros. <fc Copelin, Ltd.

49

31

52

43

31

45

49

3
50

40

11

709

40

32

711 

«fe 29

— Y ates «t Baker 34
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With

HARMARK
6 o u  ~  i ü

UNIFORMITY

H A R B O R O U G H  
C O N S T R U C T I O N
C O M P A N Y  L IM IT ED
H A R B I L T  W O R K S  ■ M A R K E T  H A R B O R O U G H  
T e l .  M A R K E T  H A R B O R O U G H  22S4 L E I C E S T E R S H I R E

Sole Export Agents:  F O U N D R Y  SU PPLIER S LTD
4 R A T H B O N E  P LA C E , L O N D O N , W .l

It is the labo ra to ry  con tro lled  un i­
form ity o f  H arm ark  C ore Binders 
which m ake them  so valuable in 
m odern  core shop  practice. They 
can be relied on to  give the  sam e 
excellent results from  batch  to  
batch . T ry  H arm ark  Binders 
now  and w atch the im prove­
m ents in your core production .

.

[H K I3 6  -
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M acG regor, 10,

The  F O U N D R Y  T R A D E  JO U R N A L  is the O fficia l O rgan o f the 
fo llo w ing  : —

IN S T IT U T E  O F  B R IT IS H  F O U N D R Y M E N
P R E S ID E N T  : C o lin  G r e s t y ,  N o rth  Eastern  M arine Eng ineering

Com pany (1938), L td ., W allsend -o n-Tyne .
Secretary : T .  M a k e m so n , M .B .E . ,  Saint John S tree t Cham bers, 

Deansgate, M anchester, 3. 'Phone and ’G ram s : B lackfriars 6178.
B R A N C H E S

Birm ingham, Coventry and W est M idlands :  E . R . Dunning , 16, Hay 
Lane, M onkspath, Sh ir ley , B irm ingham . Bristol and W est o f  England : 
W . A . H a re s ,29, B re n try  Road, Fishponds, B ris to l. E .M id lan ds : S. A . H o r­
ton, 163, M orlcy Road, Chaddesdon, D e rb y . Lancs.: R . Yeom an , 11, Sum ner 
Road, Salfo rd , 6. Lincs. :  T .  H . N o rth , -46, M ildm ay S t re e t , L in ­
co ln . London : W . G . M ochrie , Tyse ley Metal W o rk s , L im ite d ,
Balfour House, F insbury Pavem ent, London, E .C .2 . Middlesbrough : 
F . Shepherd , Head, W righ tson  & C o ., L td ., Teesdale Iron W o rk s , 
Thornaby-on-Tees. Newcastle-upon-Tyne :  F. Robinson, S ir  W . G .
A rm stro ng  W h itw o rth  & C o . (Iron fou nd ers), L td ., C lose  W o rk s , 
Gateshead. Scottish :  J .  Be ll, 60, S t . Enoch Square, G lasgow . Sheffield : 
J .  H . Pearce, 31, Causeway Head Road, D o re , Sheffield . W ales and 
Monmouth : A . S . W a ll , 14, Palace Avenue, Llandaff, C a rd iff . W est 
Riding o f  Yorkshire : H . W . G r if fith s , 46, Peckover D r iv e , Th o rn b u ry , 
B rad fo rd . South A frica  : Secre taries, S .E .I .F .S .A ., Barclays Bank
Buildings, C r .  Com m issioner and H arrison S tree t, Johannesburg .

S EC T IO N S
Burnley : H . B u ck le y , 33, N ew castle  S t re e t , B u rn le y . Cape 

Town :  S . W ade , P .O . Box 46, Sa lt R iv e r . East Anglia : L . W .
Sanders, Lake and E llio t, L im ited , B ra in tree , Essex. Falk irk  : A . 
Bu lloch , Jones & Cam pbell Lim ited , Torw oo d  Foundry, La rb e rt , 
S t ir lin g sh ire . Scottish-North E a ste rn : R . Lee ks , A le xa n d e r Shanks 
& Son L im ite d , A rb ro a th . Slough : P. H oesli, L ight Production C o ., 
L td ., Slough, Bucks. W est W ales :  J .  D . F . Y u i le , 85 , V icarage Road, 
M o rr is to n , Swansea.

B R IT IS H  S T E E L  F O U N D E R S ’ A S S O C I A T I O N
Chairman : F .  W .  R o w e , B .S c . ,  K . & L . Steelfounders and Engineers, 

L im ited , Le tch w o rth , H e rts . Secretary : R o b e r t  B a r b e r ,  Broom grove 
Lodge, 13, Broom grove Road, Sheffield 10. ’ Phone and ’G ram s : 
Sheffield 63046.

R ES E A R C H  A N D  D E V E LO P M EN T  D IV IS IO N
Chairman : F .  N .  L lo y d , F. H . Lloyd & C o ., L td . Director :  J .  F .

B . J a c k s o n , B .S c . ,  A .R . I .C . ,  F . I .M .  Secre ta ry : R o b e r t  B a r b e r ,  
A . C . I . S . ,  Broom grove Lodge, 13, Broom grove Road, Sheffield 10. 
’ Phone and ’G ram s : Sheffield 63046.

A S S O C I A T I O N  O F  B R O N Z E  A N D  B R A S S  F O U N D E R S
P re s id en t: G .  F .  M u n d e ll , Kno w sley C ast Metal Com pany, Lim ited 

M anchester. Secretaries :  H e a th c o te  &  C o le m a n , 25, Bennetts H ill , 
B irm ingham , 2 . 'P h o n e : Midland 2901. ’G ra m s : " C la r i fy ,”  B irm ingham ,

L I G H T  M E T A L  F O U N D E R S ’ A S S O C I A T I O N
Chairman : A .  H .  S tu rd e e , M .B .E . ,  W h .E x . ,  M .I .M e c h .E .

Secretary : E r i c  L .  H e a th c o te , 25, Bennetts H ill , B irm ingham , 2 .
’ P h o n e : M idland 2901/4. ’G ra m s : " C la r i f y , ”  B irm ingham .

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 IE S  
A S S O C IA T IO N

P re s id e n t: W .  E .  A s k e , W illia m  A ske  & C o ., L td ., W ate rsid e , 
H a lifax . Secretaries : P e a t , M a rw ic k , M it c h e l l  & C o m p a n y ,
94/98, Petty  France, London, S .W .I .  ’ P h o n e : Abbey 7515. ’G ra m s : 
"  Crusades, So w est,”  London.

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 :  D r .  J .  E . H u r s t ,  J .P . ,  B rad ley & Foste r, L im ited ,

D arlaston , Staffs. Chairman :  S . H a l ls w o r t h ,  Metal Porcelains,
L im ited , C o rnw all Road, Sm ethw ick  40, Staffs. Secretaries :  Jo h n  
G a rd o m  & C o m p a n y , R ip ley , D e rb ysh ire . ’Phone : R ip ley 136.

C O U N C IL  O F  IR O N F O U N D R Y  A S S O C IA T IO N S
Chairman :  N .  P . N e w m a n , Newm an H ender and Company*

Lim ited , W oo dchester, n r. G lo uceste r. D ire c to r :  K .  M a rsh a ll»
Secretary : J .  W .  B u t le r ,  C ru sad e r House, 14, Pall M all, London, S .W .I*  
’ Phone : W h iteh a ll 7941.

Participating Associations :  B ritish  Cast Iron Research ‘Association
(a ffilia ted) ; In stitu te  o f B ritish  Foundrym en (affilia ted) ;  a^d the 
fo llow ing :—

Automobile Ironfounders’ Association.— Secretaries : Heathcote and
Colem an , 25, Bennetts H ill , B irm ingham , 2 . 'Phone :  Midland 2901 ; 
’G ram s : "  C la r ify ,”  Birm ingham .

British Ironfounders’ Association and British Bath M anufacturers’ Assoclon 
lion .— D ire c to r and Secre tary : J .  G a lb ra ith  Sneddon, C .A ., 145, S t . 
V incent S tree t, G lasgow , C .2 . ’ Phone : C en tra l 2891 ;  ’ G ram s :
0  G ro u n d w o rk ,”  G lasgow .

British G rit Association.— Secretary :
Bank S tree t, A ird r ie , Lanarksh ire .

British M alleable Tube F ittings Association.— Secretary : F . B . RidgweH, 
196, Shaftesbury A venue, London, W .C .2 . ’ Phone : Tem ple  Bar 3241 ; 
’ G ram s :  "  B rim atu fie ,”  London.

Cast Iron Chair Association.— Secretaries : Peat, M arw ick , M itchell
& C o ., The  C ast Iron  C h a ir  Association Q ueen ’s Square, M iddlesbrough, 
Y o rk sh ire .

Cast Iron Axlebox Association and National Ingot Mould Association .— 
Secretaries : Peat, M arw ick , M itchell & Com pany, 301, G lossop Road, 
Sheffield . ’ Phone and ’G ram s : Broom hill 63031.

Cast Iron, Heating, Boiler and Radiator M anufacturers’ Association .—  
Secre tary : Stanley Henderson, 69, Cannon S tree t, London, E .C .4 .
’ Phone :  C ity  4444.

Cast Iron Pipe Association.— Secretary : T .  C la rk , C ru sad e r House,
14, Pall M all, London, S .W .I .  ’ Phone : W h iteh a ll 7941.

Cast Iron Segment Association.— Secretary : H . A . D . Acland, 5, V ic to ria  
S tree t, London, S .W .I .  ’ Phone : Abbey 3194.

Grecnsand Pipe Founders’ Association.— Secretaries : M cC lu re  Naism ith 
Brod ie  & Com pany, 77, S t . V incent S tree t, G lasgow , C .2 . ’ Phone : 
C en tra l 8476 ; ’ G ram s : "  Lycidas,”  G lasgow .

National Association o f  M alleable Ironfounders.— Secretary : Miss L .
V e r ity , Cham ber o f Com m erce O ffices, T u d o r House, Bridge S tree t, 
W a lsa ll. ’Phone : W alsa ll 5671.

I R O N F O U N D E R S ’ N A T I O N A L  C O N F E D E R A T IO N

Chairman :  D . G ra h a m  B is s e t , Enfield Foundry C o ., L td ., W altham  
C ro ss . D irec to r :  R . F o rb e s  B a ir d ,  117, Chu rch Lane, H andsw orth 
W o o d , Birm ingham , 20. ’ Phone : N o rth ern  0343 & 0037 ; ’G ram s : 
"  Iro c a st ,"  B irm ingham .

L O C A L  B R A N C H  A S S O C IA T IO N S
East and W est R idings.— Secre tary : O . G ibson , O liv e r  G ibson & Sons, 

L td ., Leeds. ’ Phone : Leeds 21226. North M id land .— Secre tary :
E . A . Ph illip s, H a rp e r , Phillips & C o ., L td ., A lb ion Foundry, Eastgate, 
G rim sb y . ’ Phone : G rim sb y 2541. North W estern.— Secre tary :
E . M orris , F. M orris & Sons, L td ., W ha ley  Bridge. ’ Phone : W ha ley  
Bridge 98. Scottish .— Secre tary : A llan  F. U re , A llen  U re  L td ., 
Keppoch ill, G lasgow . ’ Phone : G lasgow , Douglas 2641.

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

President : C .  G r e s t y ,  N o rth  Eastern M arine Engineering C o . (1938), 
L td ., W allsend-on-Tyne . Secretaries : M a n n , Ju d d  & C o ., 8, F red ericks 
Place, O ld  Je w ry , London, E .C .2 . ’ Phone : M etropolitan 8613 ;
’G ram s : "  Manjudca Phone,”  London.

L O C A L  A S S O C IA T IO N S  
C a rd if f and D istric t Founders’  Association.— Secretary : G . M orris , 12, 

W e s t Bute S tree t, D ocks, Card iff. ’ Phone : C ard iff 4356-7.
Leeds and D istrict Ironfounders’ Association.— Secretary : F . B o w lin r, 

John  Bow ling & C o ., L td ., Cyclops Foundry, K irk sa ll Road, Leeds, 3. 
’ Phone : Leeds 25183.

Leicester and D istrict Ironfounders’ Em ployers’ Association.— Secretary :
C . S . Bishop, 8, N ew  Stree t, Le iceste r. ’ Phone : Le iceste r 58842. 

Liverpool and D istrict Ironfounders’ Association.— Secre tary : J .  S . Hassal,
15, V ic to ria  S tree t, L ive rp o o l. ’ Phone : C en tra l 0114.

M anchester and D istrict Ironfounders’ Em ployers’ Association .—
Secretaries : W eb b  & H a ll, 90, Deansgate, M anchester. ’ Phone : 
B lackfriars 8367 ; ’G ram s : "  Sound ,”  Manchester.

Midland Ironfounders’ Association.— Secretary : R . Forbes Baird , 117, 
Chu rch Lane, H andsw orth W oo d , B irm ingham , 20. ’ Phone : N o rth ern  
0343 & 0037 ; ’G ram s : " Ja c e la c e ,”  Birm ingham .

Monmouthshire Founders’ Association.— Secretary : F. Law ton , Gould 
Foundries, Lim ited , N e w p o rt, Mon. ’Phone : N ew p o rt 4275 ;  ’G ram s • 
"  R og erw inch ,”  N ew p o rt.

North o f England Ironfounders’  Association.— Secretaries : Mann, Judd, 
G ordon  & C o ., 61, W estgate  Road, Newcastle-upon-Tyne. ’ Phone : 
N ew castle  20836 ; ’G ram s : "  M annca,”  N ewcastle.

North Staffordshire Ironfounders’ Association.— Secretary : R . Pepper, 
4, S t. A n th o ny ’s D riv e , W estlands, N ew castle , Staffs. 'Phone :  Stoke- 
on-Trent 87303.

Scottish Ironfounders’ Association.— Secretaries : Mann, Judd, Gordon 
& C o ., 142, S t . V incent S tree t, G lasgow , C .2 . ’ Phone : C en tra l 8563 
’ G ram s : "  M annca,”  G lasgow .

Sheffield and D istrict Ironfounders’ Association.— Secretary :  T .  Goddard 
M ander, 59, C larkehouse Road, Sheffield, 10. ’ Phone : Sheffield 60047 ; 
’G ram s : "  Em plofedra,”  Sheffield .

South o f  England Ironfounders’ Association.— Secretaries : Mann,
Judd  & C o ., 8, F red ericks Place, O ld Je w ry , London, E .C .2 . ’ Phone : 
M etropolitan 8613. ’G ram s : "  Manjudca Phone,”  London.

Welsh Engineers and Founders’ Association.— Secretary : W . D . M. 
D avis , I ,  S t . Jam es Gardens, Swansea. ’Phone : Swansea 59166 ;
’ G ram s : "  Iro n ,”  Swansea.

W est o f  England Ironfounders’ Association.— Secretary : R . Forbes
Baird , 117, Chu rch  Lane, H andsw orth W oo d , Birm ingham , 20. 'Phones : 
N o rth ern  0343 & 0037 ; ’G ram s : " Ja c e la c e ,”  B irm ingham .

W est Riding Ironfounders’ Association.— Secretary :  C . D . Buck le , 13, 
Cheapside, Bradford . ’ Phone : Bradford 25346.
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A lvechurch , B irm ingham . ’ Phone and ’G ram s : Redditch 716. 
Scottish Laboratories.— Blantyre  Industria l Estate, B lan ty re , Lanark ­

sh ire . ( ’ Phone 486.)
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H A L I F A X  • E NGL AND

Telephone-Halifax 61247/8/9 Telegrams; Augusts,Halifax

Sole Licensees and
M anufacturers for
British Em pire (ex-
e luding Canada) o f
the Simpson Sand
M ixe r .

The flood tide of foundry difficulties shows no ebb, save in matters 
of supplies. Steel, chiefly.

Yet foundries have always seemed to flourish on difficulties, 
retaining ideas as venerable as those of old King Canute.

But slick mechanical aids are now replacing costly manual 
handling. The economy is vast, and overheads fall steeply as 
non-productive effort is eliminated. For unfatigued workers are 
the greatest of all foundry assets.

A ugust’s pioneers of foundry m echanisation w ill be happy 
to discuss w ith you every aspect of true foundry efficiency.
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Resale Price Maintenance
The G overnm ent is proposing to enact legislation 

to eradicate the im position of minimum retail price- 
m aintenance agreements from  British com mercial 
life. They are doing so as they believe that such an 
action may tend to lower retail prices. It would 
appear that, during the hearing before the Lloyd 
Jacob Com mittee, m ost witnesses preferred a fixed 
price for the goods they b o u g h t However, Sir 
H artley Shawcross insists that had they been asked, 
supposing a line of branded goods were offered at 
one shop fo r Is. and a t ano ther fo r 9d., they would 
have chosen the latter. H e m aintained this, 
forgetting that the value of a quarter of an hour in 
a queue would eliminate any g a in ! The mere taking 
o f a short tram  ride to a cut-price shop m ay well 
cancel out any potential saving. N o w onder Sir 
H artley expressed the notion that the m easure would 
not “ produce any dram atic reduction in prices.”

So far as foundry owners are concerned, there is 
only the section making hardw are that may be 
affected. In any case, as one does not buy a wringer, 
a mincing machine, o r even a cast-iron saucepan or 
kettle every week, the influence on the cost of 
living would be negligible. The Report on the Light 
Iron Castings Industry indicated that everybody was 
quite happy about the various sales agreements, but 
there was the thought that the public might be pay­
ing too high a  price. If, on the only occasion we

bought a house, we paid too m uch for the builders’ 
castings incorporated, we certainly did not notice it, 
nor has anybody else within our circle of friends 
had reason to complain.

T he people who w ould be m ost affected, if this 
idea ever becomes law, are the retailers. T here is a 
tacit assum ption in  the W hite Paper— “ A  Statem ent 
on Resale Price ^Maintenance ”— that all retailers 
are thoroughly fam iliar with costing, and that when 
they cu t prices they are fully cognisant o f the whole 
o f the implications. Foundry owners, whose true 
m anufacturing expenses are obviously m ore difficult 
to obtain, well know tha t the smaller the concern, 
the greater the ignorance of costing. T he enforce­
m ent of a fixed minimum sales price is often an in­
surance fo r the retailers against their own lack of 
fundam ental business knowledge. A strange aspect 
of the G overnm ent’s proposals is tha t the trade 
unions, their m ost loyal supporters, insist on a m ini­
m um  price for the h ire o f their members.' Again, 
the State m onopolies just announce their charges, 
which m ust be paid for by, o r passed on to, the 
general public; yet for the retailer a directly opposite 
policy is envisaged. I t  is ou r firm opinion th a t there 
is a t the m om ent far too m uch theory, and far too 
little practice about the proposed legislation. We 
could detail much better measures fo r reducing the 
cost o f living than the one proposed.

E
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International Foundry Congress
The 1951 International Foundry Congress, organised 

by the Association Technique de Fonderie de Belgique 
under the auspices of the International Committee of 
Foundry Technical Associations, will be held in 
Brussels from September 10 to 14. The Technical 
sessions are to take place in the Fabrimétal Building, 
21 rue des Drapiers.

The programme envisages for the opening day 
(Monday) the registration of the participants at 9 a.m., 
followed by the opening ceremony at 10.30. After 
luncheon, the first technical session is to be held at 
2.30 p.m., then at 6 p.m. there is to be a cocktail 
party at the Brussels City Hall.

On Tuesday, there are technical sessions for both 
morning and afternoon, whilst in the evening there is 
to be an informal dinner, followed by dancing. The 
following day, Wednesday, is devoted to works visits 
in the Liège area, where the Espérance Longdoz, 
Ferblatil, and Ougrée Marihaye concerns will be 
receiving members. Technical sessions are scheduled 
for both morning and afternoon of Thursday, whilst 
in the evening there is to be the official closing 
banquet, for which evening dress is specified. The last 
day, Friday, is to be devoted to works visits- in the 
Charleroi area. Post-congress tours are being arranged 
for visiting the Belgian Ardennes. During the Con­
gress, there will be meetings of the main International 
Committee (5 p.m. on September 13); and the 
“ Foundry Defects “ Testing Cast I ro n ”; and 
“ Dictionary ”; committees on Tuesday, September 11 
a t 3 p.m.; 11 a.m.; and 4 p.m. respectively.

Ladies’ Programme
On the Monday, the programme for the ladies is 

exactly the same as for the men, except that they have 
the afternoon free; on the Tuesday, at It a.m. they 
are to go sightseeing in Brussels, and at 3 p.m. there 
is a motor coach tour to Gasbeek and Beersel castles, 
and of course the informal dinner in the even­
ing. Wednesday is to be spent in the delightful town 
of Bruges, with a call at Ghent, whilst on the Thurs­
day, the morning is free and at 3.30 p.m. coaches 
leave to take them to Tervueren for tea, returning 
them in good time for the official banquet. On Friday 
at 10 a.m., coaches take the ladies to Antwerp, where 
they will visit Rubens’ house and the docks; they will 
take luncheon on board a boat. Tea is to be served 
at the Antwenp Zoological Gardens.

The organising committee will in every case do 
their best to meet individual requirements, both as to 
works visits and sightseeing.

Congress Papers
, At the technical sessions, the following Papers 
are to be presented:—Dr. W. T. Pell-Walpole 
on “ Gases in Bronze"; Mr. N. Croft on “ Quan­
tity production of Spheroidal-graphite Cast Iron ” 
(British exchange paper); Mr. Guy Henon on 
“ Defining and Classifying Foundry Defects for Work­
shop Application ” ; Mr. J. S. Abcouwer on “ Dimen­
sioning Risers and Feeding H eads” : Mr. F. van Bergen 
on “ Water-cooled Cupolas” ; Mr. B. Schuil on “ Use 
of X-ray Testing in Foundry Practice Mr. B. J. 
Hilders on “ Co-operation between Foundry and 
Machine Shop ”; Mr. E. O. Lissell. Mr. S. Forslund and 
Mr. S. Ryden on “ Study of the Design and Perform­
ance of Mould- and Core-drying Stoves ”; Mr. C. G. O. 
Burgess on “ Surface Treating Grey Iron to Meet Speci­
fic Industrial Applications ” ; Mr. John B. Caine on 

(Continued at the foot o f column 2)

Conference Paper Author
Mr. D. C. G. Lees, M.A., A.I.M., Author of the Paper 

“ Casting Characteristics of Some Aluminium Alloys ” 
(printed on the opposite 
page), was born at Oldham 
in 1918, and educated at the 
Oldham Hulme Grammar 
School and Clare College, 
C a m b r i d g e  (National 
Sciences Tripos Pt. II, 
Metallurgy, 1940). From 
1940 to 1946, he held the 
gator at the British Non- 
position of research investi- 
Ferrous Metals Research 
Association, being mainly 
engaged in work on the 
melting and casting of alu­
minium alloys. From 1946 
to 1948, Mr. Lees was on the 
staff of Industrial News­

papers, Limited, as editor of “ Metal Treatment.” He 
relinquished this appointment to take up the position 
of metallurgist to the Aluminium Development 
Association.

Glasgow Foundry Explosion
Eight men were burned—-four seriously—in Renfrew 

Foundries. Limited, at Hillington, Glasgow, on June 19, 
when a burst pipe shot a 45-ft. sheet of oil, which be­
came ignited, through the pressure-die-casting section of 
the works. Four men were removed to hospital, where 
one died later; the others were allowed home after treat­
ment. Men ran through the section with their clothing 
in flames.

A joint in a pipe—part of a high-pressure die-casting 
machine—suddenly slipped open and oil shot out with 
great force. Two lines of pots containing molten alumi­
nium were standing in its path. The jet of oil ignited 
and sprayed the entire section with flames. Altogether 
about 30 of the foundry’s staff were sent home after the 
accident. Renfrew Foundries. Limited, employ about 
850 men and women in their Hillington factory, which is 
part-owned by Rolls-Royce, Limited.

Domestic Cooking and Heating Appliances
A conference took place in Paris on May 28, 1951, 

of representatives from Western European countries 
coming under the auspices of the Organisation for Euro­
pean Co-operation (O.E.E.C.) to explore the possibility 
of mutual co-operation and exchange of information 
on domestic cooking and heating appliances using solid 
fuel and gas. General agreement was expressed on the 
desirability of such co-operation, and a committee was 
appointed. The conference was arranged by the French 
association of makers of domestic cooking and heating 
appliances, and Great Britain was represented at the 
conference by nominees from the British Ironfounders’ 
Association, the British Coal Utilisation Research 
Association and the Coal Utilisation Joint Council.

“ Risering of Castings Mr. J. E. Rehder (Canada) on 
“ Annealing and Heat-treatment of Nodular Cast 
Iron ”; Mr. J. H. Lansing on “ Important Attributes of 
Malleable Iron ” ; and Mr. Mathy on “ Use of the 
Metallographie Microscope in the Heavy Non-ferrous 
Alloy Foundry.”

M r . D. C. G . L e e s .
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Casting Characteristics o f Some 
Alum inium  Alloys*

B y  D .  C. G. Lees, M .A . ,  A . I . M . f

Designers have a wide choice from  the m any alloys to British Standard or M inistry o f Supply  d . t . d .  
specifications when selecting light aluminium  alloys fo r  particular castings. The specification usually 
gives adequate guidance on strength, ductility and a num ber o f other properties o f sound castings, but 
little or no information on casting characteristics or behaviour in the foundry. The work described in 
the  present Paper was undertaken to provide information, useful both to the designer and the m anu­
facturer, on this class o f properties, fo r  a num ber o f casting alloys in general use in this country. The  
great bulk o f the work was carried out in sand m oulds, as it is considered that the casting characteristics 
o f an alloy are likely to  be o f the greatest significance in the large castings produced in the sand foundry  

rather than in the generally smaller pieces cast by gravity or pressure-diecasting.

In  the present Paper, the alloys used are referred 
to in terms either o f b . s .  1490 “ Alum inium  and 
Alum inium  Alloy Ingots and Castings ” o r the 
British S tandard Series of “ L ” specifications. Where 
necessary, for the sake of clarity, reference is made 
to related M inistry of Supply d . t . d .  specifications.

The principal casting characteristics o f a foundry 
alloy a r e :— Founder’s fluidity; susceptibility to 
hot-tearing; susceptibility to internal shrinkage de­
fects and susceptibility to external shrinkage defects.

FO UNDER’S FLUIDITY
The ability of a liquid casting alloy to fill the 

m ould completely is clearly of the first im portance, 
but whether it is a m easurable “ property ” is a 
question that has given rise to  m uch experimental 
w ork , discussion and controversy. K. L. C lark1 
.appends to his comprehensive review of m ethods of 
fluidity testing a bibliography o f 105 published 
papers dealing with various aspects o f the subject. 
H e stated that “ fluidity testing . . .  is a m ethod 
which can be used to evaluate the casting charac­
teristics of alloys,” and that, because of the variety 
of test-piece and testing procedure em ployed by 
num erous investigators, “ an objective of the C om ­
mittee on Fluidity Testing of the A m erican Foundry- 
m en’s Association is to determ ine if a single, 
s tandard  fluidity test which is reasonably suitable for 
all foundry alloys can be adopted by the industry 
so that data from  m any sources can be com pared 
directly.” Although Clark proceeds to specify design 
and operating details for a standard fluidity test, 
his review confirms the preponderating influence of 
th e  tem perature of the alloy, when poured into the 
test-mould, on the results o f all such tests. It may 
even be inferred from  suggestions he makes, that 
routine fluidity testing in the foundry is m ainly an 
indirect means of checking that the tem perature of 
pouring is correct. F luidity tests, in  their applica­

* Communication from tlie British Non-Ferrous M etals Re­
search Association, presented a t  the Newcastle Conference of 
the Institute o f British Foundrymen. The text comprises 
B .N .F .M .R .A . Report R .R.A. 907P. The work described in
th is  Paper was made available to B .N .F.M .R .A . members in 
reports R.R.A. 554 and 629, issued 1941-43.

T Formerly investigator a t  the B .N .F.M .R .A ., now m eta l­
lu rg ist, the Aluminium Development Association, London.

tion to steel, have been thoroughly considered by 
the Steel Castings Research Com mittee, Iron  and 
Steel Institute5.

In  addition to the tem perature of the liquid alloy 
as it enters the m ould, a num ber of other factors 
such as specific heat, film form ation on the advanc­
ing liquid surface and rate of loss o f heat to the 
mould also influence founder’s fluidity; the effect o f 
true viscosity of the liquid alloy is probably alm ost 
completely m asked by that o f tem perature and these 
other factors. Founder’s fluidity m ust be sharply 
distinguished from  fluidity regarded as the inverse 
o f the true physical property, viscosity.

It is natural to assume that whether a given mould 
is completely filled depends prim arily on whether 
the flow of the alloy is retarded or stopped by the 
onset o f solidification, and that this m ust depend 
m ainly on the superheat of the liquid, i.e., the heat 
content available above the liquidus temperature. 
The hotter the alloy, the m ore heat is available to 
keep it liquid until it fills the m ould, in this race 
between flow and solidification.
Experim ental W ork

Because of the attention given to fluidity tests 
and the im portance attached to them in some 
quarters, a series o f experiments was m ade with the 
m ain purpose o f determ ining their value and signifi­
cance. In  the various tests described by previous 
investigators the liquid alloy flows under its own 
pressure along a channel o f standard cross-section 
until flow is stopped by freezing. The distance thus 
travelled is taken as a m easure of the fluidity o f the 
alloy a t the tem perature o f testing. The sam e general 
principle was employed in the m ethod described 
below, but its details were devised to avoid certain 
sources of error. M uch of the published work 
appears to have been vitiated by lack of control of 
factors which influence the results, such as tu rbu ­
lence of the m olten alloy, pouring procedure, and 
the actual tem perature of the melt as it enters the 
mould. In  the tests now reported, turbulence is 
thought to  have been eliminated and the design and 
procedure were such that the liquid alloy had  neg­
ligible m om entum  in the direction o f the  length of 
the fluidity channel. The pouring procedure was
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strictly standardised and the tem perature of the 
flowing liquid was accurately m easured in the 
mould. If, as has been com m on, the tem perature 
is m easured before pouring, the am ount by which 
it falls during transfer to  the m ould is uncertain, and 
is increased irregularly by flowing over the cooler 
wall and lip of the crucible, causing the “ cold lip ” 
effect.

A  straight channel as in  the Ruff test3 3 was used, 
but circular in section and fg  in. diameter. The 
small diam eter gives a fairly high surface area per 
unit volume, resembling the conditions in a casting 
having thin sections and, therefore, sensitive to varia­
tions in founder’s fluidity. The test casting, shown 
diagram m atically in Fig. 1, consists of a pouring 
gate A  of one inch diam eter, a  horizontal channel B 
(shown dotted) of £ in. w idth and }  in. depth, a 
sum p C, 31 in. square and 3)- in. deep, an  uprun piece 
D , 5 in. high and 3 in. wide, and the five fluidity 
“ runs ” E, in. in diam eter and open at the ends. 
The m ould for this casting was ram m ed up in  M ans­
field sand, milled with 2 per cent, bentonite using a 
m oisture content o f 3.5 to 4 per cent. Initially the 
moulds were oven dried, but it was found that con­
sistent and not m arkedly different results were 
obtained using green sand. The bare hot junction 
of the chrom el-alum el therm ocouple used was at 
position X  in the casting and the couple was just 
above the entrance to the fluidity channels.

Tests were m ade on com mercial purity  aluminium , 
LM -6 alloy, 4L 11 alloy and three alloys containing 
2 per cent, copper with different silicon contents, 
a t three (in some cases four) different tem peratures. 
The m elt was degassed and allowed to  cool to about

COMM. PURITY Al
(GRE£N-SAND>

2 .6
<VL.li.(GBE£N-SAND 

/  7 -POiNTS)

AUO Y ( 0  ¿ 5  %  S i )

6 60  660 
T E M P E R A T U R E  * C

F ig. 2.- - Relation between Length of Fluidity Run and 
Temperature.

Fig. 1 .— General view of the Fluidity Test Casting.

60 deg. C. above the highest test tem perature to be 
used. Pouring was then begun and the pouring gate 
A kept filled, m aintaining a constant hydrostatic 
head and rate of flow. W hen the m etal in the uprun 
piece rises smoothly to the level o f the channels it 
flows along them. A lm ost sim ultaneously, the metal 
reaches the therm ocouple and registers its tem pera­
ture. The crucible was allowed to cool to a tem pera­
tu re  abou t 60 deg. C. above the second test tem ­
perature and the procedure repeated, and similarly 
fo r the third tem perature. T he five rods were 
m easured fo r each test and the average lengths 
plotted against the registered tem peratures. The 
lengths of the five rods were never equal and for 
all the tests the average deviation from  the mean 
was 8.2 per cent.; this is considered to be reason­
ably good consistency for a highly em pirical test 
method such as the “ fluidity test ” described, and 
suggests that the results are likely to be reproducible.

The fall o f tem perature from  crucible to m ould 
varied considerably, between 40 and 100 deg. C., bu t 
the actual tem perature of the m etal when the fluidity 
channels were filled was registered in each test.

The length of fluidity run is plotted against tem ­
perature of liquid m etal in Fig. 2 an d  against super­
heat (deg. C. above liquidus) in  Fig. 3. Fig. 4 gives 
the results fo r three alloys, each containing 2 per 
cent, copper, 0.4 per cent, manganese, 0.25 per cent, 
iron, but with silicon 0.25, 2 and 5 per cent, respec­
tively. The plots o f fluidity runs against superheat 
fo r these three alloys are included in Fig. 3.

The chief conclusion to be drawn from  the results 
obtained is that, as m ight be expected, tem perature 
expressed as degrees of superheat is the m ain factor 
controlling founder’s fluidity, and tha t the difference 
in this “ property ” between the alloys tested is much 

.less significant than the differences in other casting 
(characteristics such as susceptibility to hot-tearing 
and to the form ation o f shrinkage cavities. The
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F ig . 3.— Relation between Length of Fluidity Run and 
Superheat.

value of “ fluidity tests ” docs not appear to be estab­
lished, but the results of the experim ental work des­
cribed emphasise the im portance o f control of cast­
ing tem perature, particularly in the running of 
thin-sectioned castings.

SUSCEPTIBILITY TO llO T-TEAR IN G  AND  
TO SHRINKAGE DEFECTS

The experimental work on hot-tearing now re­
ported preceded that described in the A uthor’s 
previous Paper “ T he H ot-tearing Tendencies of 
A lum inium  Casting Alloys ” ( /. Inst. M etals, 
(1946) 72, 343-364) in which the literature o f the 
subject was also reviewed. Susceptibility to hot- 
tearing was shown to depend mainly on (a) the con­
stitution of the alloy and particularly the proportion 
o f eutectic and also on (b) the grain size and  (c) the 
gas content. The mechanism of hot-tearing was 
discussed.
Experim ental Procedure

Test sand-castings were devised to reveal and 
accentuate the susceptibility o f alum inium  alloys to 
hot-tearing, to internal shrinkage defects (porosity, 
affecting mechanical properties and pressure tight­
ness) and to external shrinkage defects (surface 
shrinks and draws). -The sam e test castings and 
foundry technique were used fo r all the alloys tested, 
to give com parative results.

Alloys Tested
Most, though not all, o f the alloys were the same 

as in the A uthor’s previous P aper5 but, fo r con­

venient reference, Table I gives the specifications 
and com positions of the alloys now tested. 3L 5, 
4L 11, 3L 8, LM -15 (high silicon) and  LM -14 were 
prepared in the b .n .f . m .r .a . laboratories from  virgin 
metals and the rem ainder were kindly supplied (with 
chemical analyses) by m anufacturers.

Description of Tests
A. Hot-tearing. Susceptibility to  hot-tearing was 

determined by restraining the contraction of four 
horizontally cast bars 12 in. long and |  in. square 
in section (Fig. 5) by cast-in galvanised bolts carry­
ing nuts which bear on the sides of the steel m ould­
ing box. The linear shrinkage of most alum inium  
casting alloys is o f the order of 1.5 per cent. F our 
bars were cast from  vertical runners connected to 
a horizontal gully and the degree of restrain t of the 
several bars was varied by unscrewing the nuts on 
the bolts to different extents so that one bar freezes 
under full restraint, the second is free to  contract one 
tenth of the natural shrinkage, the third one fifth, 
and the fourth three tenths. Two minutes after 
pouring (by which time the tem perature of the bars 
had fallen to 200-300 deg. C.) the nuts were un­
screwed so as to free them completely from  the 
sides of the box. This was done to lessen the 
danger o f a tear occurring due to the solid contrac­
tion of the bars below this tem perature.

B. Internal porosity. T hree castings were used 
to determ ine the effect o f shrinkage porosity on 
mechanical properties, (i) Uprun bars (equal 
bulges) and (ii) U prun bar (unequal bulges). These 
two castings, illustrated in Fig. 6(a) and (b), are 
bottom  fed and bottom  run; the bulges create heat 
centres which produce a concentration of shrinkage 
porosity. Prelim inary tests showed tha t in the bars 
with equal bulges, the bulged sections nearest the 
horizontal runner were often m uch less sound, and 
correspondingly weaker, than the bulged sections 
farthest from  the runner. This difference was largely

F ig . 4.— Relation between Temperature and Length of 
Fluidity Run for an Aluminium Alloy Containing 
Cu. 2.0, Mn. 0.4 , Fe 0 .25 per cent, and Si as 
Indicated.
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C asting Characteristics o f  A lu m in iu m  Alloys

eliminated by reducing the size of the bulges nearest 
the horizontal runner to produce the test casting with 
unequal bulges. Each casting was cut up to give 
four sections (A, B, C and D) as shown in Fig. 6 
and density m easurem ents were made on each sec­
tion before and after m achining to a b . s .  tensile test-

copper chill. This block freezes alm ost unidirection- 
ally and a slice taken from  the lower p art was used 
as a standard by which the soundness of the other 
castings was assessed. The d . t . d .  standard test-bar 
is illustrated in Fig. 7 and densities were m easured 
before and after machining to the b . s .  tensile 
test-bar.

C. External shrinkage defects. T he discs shown

POURIN6
BASIN

I  GALVANISED 
O B  A . BOLTS

F IG . 9 (a ) .

CONSTRICTION  OFDIA 5jOR|"

h  t  R A D IU S

■ n r
5'

FIG.B

F ig . 5.—Hot-tear Test Casting; F ig . 6 (a).— Upritn Test-bars 
(Equal Bulges); F ig . 6(b).-— U prun Test-bars (Unequal Bulges); 
F ig . 7.—D.T.D. Standard Test-bar, and F ig . 8.— Pressure- 
tight ness Test-piece.

F ig . 9 (a).—Seven-inch Disc Casting.
F  IQ . 9(b).— Arrangement of Test- 
bars Cut from the Seven-inch Disc-

bar, the gauge length of which coincided with the 
position of the bulge.

(iii) Seven-inch disc castings. The disc, illustrated 
in Fig. 9(a), was cast horizontally. The rib placed 
along a  diam eter produces a concentration of 
porosity. Two discs were cast in each alloy and 
one disc of each pair was exam ined radiographically 
fo r shrinkage defects. Six rectangular tensile test- 
bars (A,, B,, C i, A :, B-, C, in Fig. 9(b)) were cut 
from  each disc and their densities determined.

The distributions and form  of porosity were deter­
mined by examining micro-sections and the m acro 
grain size was noted qualitatively after suitable 
etching.

The effect o f unfed shrinkage on pressure tightness 
was determ ined by tests on the smaller disc castings 
shown in Fig. 8. The boss at the centre of the disc 
causes external and internal shrinkage defects to 
occur near the boss. Pressure tests using air at 
200 lb. per sq. in. were m ade on the disc (a) as cast 
and (b) after machining off the cast skin. To p ro ­
vide standards o f density and tensile strength, 
blocks and d . t . d .  standard test-bars were used. A 
block of two-inch diam eter and 31- in. height 
was cast in a sand collar placed on a preheated

in Fig. 8 were examined visually for shrinks and 
cracks at the base of the boss.

Melting and Casting Procedure, and Heat-treatment
The test castings were m ade in a green synthetic 

sand bonded with 5 per cent. Fulbond No. 1 and 
containing 2 to 3 per cent, moisture, except that an 
inhibited sand containing from  i  to 2 per cent, 
boric acid was used fo r the castings in LM-10. 
30-lb. melts were m ade in a  gas-fired injector 
furnace and as a  rule the tem perature of the m elt 
never exceeded 750 deg. C., or 740 deg. C. fo r 
LM-19. L M -6 and LM -9 were modified by 
covering with 2 N a F /lN a C l flux fo r 5 minutes. 
LM -10 was degassed by passing a vigorous stream  
of chlorine for 5 minutes, and LM -5 by plung­
ing alum inium  chloride ( |  per cent. A 1C L  into 
the melt. LM-11 had no fluxing or degassing trea t­
ment. The melts of all the o ther alloys were de­
gassed by the “ stirring plus flux ” m ethod (2N aCl /  
IN a F  flux). LM-11 was poured a t 690 deg. C. and 
all other alloys at 740 deg. C. All melts were tested 
fo r freedom front dissolved gases by allowing a 
small sample to freeze under reduced pressure4. It 
may be assumed, therefore, th a t before pouring  all
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T a b l e  I.— Alloys Tested.
(In the tin t column, material references to U.S. 1490 are indicated thus : LM-4 : other alloys designated by reference to U .S .“ L " standards.)

Alloy. Cu, 
per cent.

Fe, 
per cent .

Si, 
per cent.

Mg, 
per cent.

Ni, 
per cent.

Mn, 
per cent.

Ti, 
per cent.

Others.

LM -6............................ ___ 0.22 11.9 ___ ___ ___ ___ Na as modifier
LM -9............................ 0.02 0.43 11.7 0.44 — 0.45 — Na as modifier
LM -4............................ 2.94 0.66 5.30 0.04 0.05 0.31 0.04
LM -7............................

(D.T.D. 133C)
1.67 1.13 2.35 0 .1 1 0.97 — 0.17

LM-15 
(low SI)

1.55 1.29 0 .6 0 ' 0.77 1.45 — 0.15

LM-11 ............... 4.32 0.14 0.10 — — 0.03 0.14
LM-19 3.1 0.30 0.15 1.14 — 0.22 0.009 Cd 1.46
LM-15 

(high Si : 
D.T.D. 250)

2.40 1.24 1.94 0.76 1.53 0.10 Ob 0.10  
Pb, Sn traces 
Zn 0.06

LM -7............................
(D.T.D. 287)

1.25 1.07 2.29 0.08 1.33 0.C5 Cb O.OS 
Zn 0.05  
Sn 0.02

LM -5............................ 0.31 0.16 5.56 — 0.41 0.005
LM-10 trace 0.07 0.06 10.9 — 0.03 trace
4L 11 6.99 0.28 0.12 — — — nil
3L 8 ............................ 13.7 0.63 0.16 — — — 0.15
3L 5 ............................ 2.72 0.43 0.27 — — — 0.13 Zn 13.8
LM-14 3.72 0.41 0.30 1.71 2.09 — 0.14
LM-15 

(high Si ; 
D.T.D. 131 A)

2.12 1.08 1.90 1.74 1.09 0.08

melts were free from  dissolved gases likely to cause 
porosity, but as indicated later the w ork gave evi­
dence that certain m olten alloys pick up appreciable 
quantities of gases by reaction with the mould 
surfaces.

H eat-treatm ent o f castings was carried out as 
indicated in Table II.

T a b l e  II.—Heat-treatment of Castings.

Alloy.

LM-9-WP

LM-7-P 
LM-15-WP 

(low Si) 
LM-15-WP* 
(I).T.I). 131A) 
LM-15-W 
LM-ll-W P 
(D.T.D. 304) 
LM-19-W 
LM-10-W

LM-14-WP

Treatment.

4 hrs. at 528 dcg. C .; quenched in water.
17 hrs. at 162 deg. C .; cooled in air.

16 to 18 hrs. at 160 deg. C .; cooled in air.
3 hrs. at 533 deg. C .; quenched in water.
20 hrs. at 161 deg. C .: quenched in water.
4 hrs. at 530 deg. C .; quenched in water.
19 hrs. at 160 deg. C .; cooled in air.
4 hrs. at 535 deg. C .; quenched in water.
15 hrs. at 542 deg. C .; quenched in water.
18 hrs. at 160 deg. C .; cooled in air.
6 hrs. at 495 deg. C .; quenched in water.
17 hrs. at 430 deg. C .; quenched in oil, bars 

removed after 10 minutes and allowed to cool 
in air. Maximum temperature reached by oil 
was 94 deg. C.

6 hrs. at 506 deg. C .; quenched in water at 
95 deg. C .; bars aged 8 days before testing.

Discussion of Results
The results are given in Tables III  (mechanical 

properties of d .t .d . bars), IV  (percentage voids 
determined by density m easurem ents of inadequately 
fed bars), V (mechanical properties of inadequately 
fed bars) and VI (hot-tear and pressure tightness 
tests and indications of external shrinkage defects). 
Table V II gives the strengths of the inadequately- 
fed bars as percentages of the strengths of d .t .d . 
bars cast from  the same melt, the actual figures 
being those given in Table V.

Hot-tearing
Most of the high-strength heat-treatable alu­

m inium  casting alloys investigated were found, under 
the conditions of test used, to be free from  tendency 
to hot-tearing with the notable exceptions of the 
low-silicon variety of LM-15, LM-19 and LM-11. 
The following examples illustrate the effect of large 
grain size in increasing tendency to hot-tearing.

The beneficial effect of the presence of eutectic 
was dem onstrated and discussed in the A uthor’s 
previous Paper,“ and the m ethod of calculating the 
“ eutectic index ” was described. T he correspon­
dence between eutectic index and hot-tearing 
resistance as determined by the present tests is 
almost exact (see Fig. 10).

When an alloy is cooling through the freezing 
range cracks may develop between the primaries, 
but if sufficient eutectic is present it may flow into 
these cracks and “ heal ” them. Consequently no 
hot-tear would be detectable when the casting is 
completely frozen. Fig. 11 shows that this “ heal­
ing ” has taken place in an uprun bulged bar in

Fig. 10.— Relations between Eutectic Index and Per 
Cent. D.T.D. Strength (Top Sections, Unequal Bulges) 
and Resistance to Hot-tearing.
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LM -9, the prim aries having separated in the pre­
eutectic solidification and the incipient crack being 
filled up by the flow of eutectic liquid into it. Veroa 
came to the conclusion that the eutectic content re­
quired to “ heal ” incipient cracks in this m anner is 
about 12 per cent.

F ig . 11.—Shrinkage Porosity in LM-9. Cavities of 
Rounded Outline, Isolated from Each Other. 
(x  6.)

by the otherwise sim ilar alloy L M -6 to give a con­
centration of porosity towards the centre is substan­
tially reduced.

To obtain m ore direct evidence of gas pick-up in 
alloys containing larger am ounts of magnesium a 
3-in. diam eter block casting with a feeder head about 
5 in. diam eter and 2 in. deep was poured in various 
alloys. The same synthetic sand was used as in the 
rest o f the w ork and at intervals after pouring a small 
sample of still-liquid alloy was rem oved and tested 
for dissolved gases by freezing under reduced pres­
sure. I t was possible to remove samples up to 6 
m inutes after pouring. In  LM-15 (1.74 per cent. 
Mg) considerable quantities of gas were detected in 
the sample removed 5 minutes after pouring whereas 
in LM -7 (0.11 per cent. Mg) no such pick-up was 
found and the densities o f the samples frozen in 
vacuo agreed to 0.001 gm. per cub. cm. with those 
taken from the degassed melt before pouring.

F urther evidence of pick-up of gas by liquid alloys 
containing magnesium was obtained by fracturing 
the 1-in. square runner of a set o f uprun bars cast 
in LM -10 (10 per cent. Mg). The fracture showed 
m arked discoloration due to porosity in a region 
occupying about 60 per cent, of the whole cross- 
section, the centre and a narrow  border being sound.

Similar gas pick-up has been found in certain 
copper alloys. Thus Baker, Child and Glaisher* 
showed that copper/tin  alloys containing 0.3 pel 
cent, phosphorus or more, and copper alloys con

Internal Shrinkage Porosity: Its Distribution and 
Effect on Mechanical Properties

A. Lateral distribution o f  porosity. Com parison 
of the density measurem ents made before and after 
machining to the b . s .  standard tensile test-bar 
shows tha t in some alloys (LM-4, 6, 7 and 11) there 
is a concentration of porosity towards the centre of 
the bar, whereas in others (LM-5, 10, 15 and 19) 
there is apparently a relatively sound core sur­
rounded by a more porous exterior. The freezing of 
a gas-free melt would be expected to give a porosity 
distribution of the first kind, the core of the bar 
being less sound than the exterior since the freezing 
shrinkage of the outer part is com pensated by the 
flow of residual liquid from  the interior. The poro ­
sity of the outer region in the second group of alloys 
is probably due to  the rejection during freezing of 
dissolved gases picked up by the liquid alloy from  
the surface of the m ould. The alloys showing this 
behaviour all contain an appreciable magnesium  
content (the lowest in this group being 0.76 per 
cent, in LM-15) whereas the alloys of the first group 
contain at most 0.11 per cent Mg. In  LM-9 con­
taining 0.44 per cent. Mg the strong tendency shown

F ig . 12.—Porosity in LM -10. Porosity of Fine Form 
due to Shrinkage near the Centre of the Bar and 
Coarser Porosity due to Metal-mould Gas Re­
action nearer the Edges. ( x 6.)
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taining lead and silicon together, absorb gases by 
reaction with the w ater vapour a t the m etal mould 
interface.

B. The effect o f internal shrinkage porosity on 
mechanical properties. In the following discussion, 
attention is given to the reduction in mechanical 
properties due to uncom pensated shrinkage porosity 
in the light of the tests made on castings in which 
feeding was intentionally restricted. In  reading this 
section of the Paper, it should be borne in m ind that 
som e of the very large and complex alum inium  alloy 
sand castings have been m ade by highly developed 
foundry techniques, giving adequate feeding to almost 
all sections. Thus, little reduction in mechanical 
properties occurred, and under these conditions, the 
inherent m echanical properties of the m aterial be­
came, once again, of param ount im portance. The 
present discussion may be considered both as indi­
cating the degree of feeding required for the attain­
m ent o f such good conditions and, also, as indicating 
the extent to which the mechanical properties suffer 
when feeding cannot be complete.

(a) In L M -6 and LM -9 (alloys of almost eutectic 
com position) the porosity is in the form  o f rounded 
isolated cavities (Fig. 11). This form  of porosity is 
evidently com paratively innocuous although LM-9 
is m ore seriously affected than LM -6, probably be­
cause, as shown in Table IV, the bars contain far 
m ore shrinkage porosity.

(b) In  a num ber of alloys (e.g., LM -7, LM-14 and

JU N E 28, 1951

Fig. 13.— Shrinkage Porosity in LM-15 (High Sili­
con; D.T.D. 250). Cavities fairly well Isolated 
but less Regular in Outline than in Alloys of 
Higher Eutectic Content. ( x 6.)

Fig. 14.— Concentrated Shrinkage Porosity in 
LM-15 (High Silicon; D.T.D. 250) (Bottom Sec­
tion, Up-run Bars, Equal Bulges). ( x 6.)

LM-15) the porosity, although fairly well isolated, 
is less regular in outline than in the alloys of higher 
eutectic content (Fig. 13). The effect is to lower the 
strength in the top section of uprun bars to about 
75 to  85 per cent, d .t .d . strength. In  LM -15 the 
bottom  sections o f uprun bars (equal bulges) gave 
strength properties as low as 20 per cent, d .t .d . 
M icroscopical exam ination of one of these bars 
showed m arked concentration of coarse porosity 
immediately behind the fracture (Fig. 14). A fter 
etching, alum inium -rich dendrites containing N iA l, 
in the fam iliar “ brush ” form  were seen surround­
ing relatively large voids (Fig. 15). The course of 
freezing m ust have been as fo llow s: the aluminium - 
rich prim aries separate out and N iA l, is deposited. 
As the tem perature falls m ore prim aries form  so that 
the N iA l, becomes enveloped, but before freezing 
is com plete the still liquid portion flows away towards 
the cooler parts o f the casting giving coarse and con­
centrated porosity. The suggested course of freez­
ing agrees w ith other w ork ' by the b .n .f .m .r .a . in 
which cooling curves were taken on a variety of 
aluminium casting alloys and quenching tests were 
used to  determine the tem peratures a t which the 
various constituents separate. In LM -14, N iA l, 
was found to separate out relatively early in  the 
freezing range.

(c) In  LM-15 (low silicon) porosity tends to follow 
the general form of aluminium -rich dendrites enclos­
ing N iA l, “ brushes ” as in  the high-silicon variety, 
but is concentrated to a stronger degree (Fig. 16).

F
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F ig . 15.—Aluminium-rich Dendrites in LM -15 (High
Silicon; D.T.D. 250) enclosing NiAI, “ Brushes” and
Surrounded by Shrinkage Voids. ( x  70.)

(d) Several alloys, notably LM -5, LM-10, LM-11 
and 3L 5, tend to give patches of porosity, frequently 
on planes norm al to the axis o f the bars (Fig. 13), 
rather sim ilar to that characteristic of magnesium- 
base alloys where it is sometimes referred to as 
“ lake ” porosity. It has a harm ful effect on mech­
anical properties, bars containing it possessing 60 to 
70 per cent, d . t . d .  strength o r less. LM-5 and LM-10 
show this form  o f porosity but the effect is com pli­
cated by the m etal/m ould  reaction resulting in gas 
absorption as discussed above. Fig. 12 shows both 
form s of porosity; fine patches due to shrinkage 
tow ards the centre of the bar and coarser porosity 
o f irregular form  due to gas pick-up nearer the 
edges.

(c) In LM -4 alloy much of the porosity is between 
the arm s of dendrites form ing the skeleton of the 
grains but some is at the boundaries o f the m acro 
grains. The form er type is com paratively inno­
cuous in its effect on mechanical properties especi­
ally in fine-grained material. T he percentage d . t . d .  
strengths quoted in this Paper are lower than have 
been obtained on batches of this alloy with higher 
titanium  contents giving finer grain size.

G enerally speaking the tensile properties o f the 
unsound castings can be satisfactorily explained by 
the form  and distribution of the porosity as des­
cribed above. However, as was noted above in  the 
case of LM -4 alloys, the grain sizes o f the cast 
alloys also affect their mechanical properties when 
the castings contain porosity and this factor was

probably responsible for.the fact that with the LM -11 
alloy the mechanical properties of the relatively well 
fed d . t . d .  type test-bars were below the specifica­
tion limits when they were cast a t 740 deg. C., the 
results quoted in Tables V and V II are fo r castings 
poured at 690 deg. C. Recent w ork in the British 
N on-Ferrous Metals Research Association labora­
tories' has shown tha t the mechanical properties of 
castings in alloys of this type which, in com mon 
with the LM-5 and LM -10 alloys, are substantially 
free from  hard grain-boundary constituents, are 
markedly dependent on grain size because this factor 
affects the shape and hence the effect o f the inter- 
granular porosity. Such variation of mechanical 
properties with grain size is likely to be particularly 
im portant in those sections where solidification is 
slow and grain size coarsest.

The mechanical properties quoted in Tables III 
and V  were no doubt affected to varying degrees by 
this factor, particularly those for the above-m en­
tioned alloys. Nevertheless it .is considered that the 
test results put the casting characteristics o f the 
various alloys in an approxim ately correct order of 
merit. Furtherm ore the results show that the two 
most im portant casting characteristics of the alloys, 
i.e., susceptibility to (i) hot-tearing and (ii) loss of 
strength when imperfectly fed, are  both largely 
dependent on constitution and grain size, alloys with 
a high degree of imm unity from  hot-tearing suffering 
least dam age to their mechanical properties when 
imperfectly fed.

F ig . 16.— Concentrated Shrinkage Porosity in LM-15 
(Low Silicon). ( x  6.)
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Tablf, III.— Mechanical Properties of D .T .D . Bars.
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Alloy.
Specified values. Values obtained.

0 .1  percent. P.S. U.T.S. Elongation, 0.1 per cent. P.S. U.T.S. Elongation,
tons per s 1. in. per cent. tons per sq. in. per cent.

LM-6 3.5 10.5 5 3.9 11.4 12
LM-9 13.0 15.5 — 13.1 18.1 2
LM-4 5.0 9.0 2 5.5 10.8 2
LM-7 7.5 10.0 2 9.9 13.3 2

(D.T.D. 133C)
20.5LM-15 15.5 16.0 — 20.1 1

(low Si) 
LM-15 15.5 16.0 _ 15.2 15.7 0 .5
(high Si ;
D.T.D. 131A)

22.0LM-11 .. 14.0 18.0 4 15.0 5 .5
LM-19 .. 11.0 14.0 3 12.2 15.2 2
LM-15 11.5 14.0 — 11.7 15.4 1.5

(high Si :
D.T.D. 250)

12.8LM-7 7.5 10.0 2 9.3 2
(D.T.D. 2S7) 13.8LM-5 5.0 9.0 3 7.0 8

LM-10 11.0 16.0 7 11.4 20.8 11
4L11 .. 3.5 7.5 1.5 — 9.3 3

13L 8 . . 4.5 7.0 — 6.2 10.8
3L 5 3.5 9.0 2 — 13.8 5
LM-14 .. 13.0 14.0 — 14.1 17.2 1

Pressure Tightness of Castings with Restricted 
Feeding

The 5-in. disc with constrictions in the ingate is a 
severe test and only LM -4, LM -6 and LM-9 and 
3L 8 gave a com plete series of leak-proof discs; these 
may be regarded as being specially suitable for appli­
cations in which freedom from  leakage under pres­
sure is im portant and where the form  of the casting 
makes feeding difficult. Alloys LM-14 and LM-15 
gave very few leaky discs, but m ost o f the other 
alloys proved to be prone to leakage. W here the 
shrinkage porosity is in the form  of isolated cavities 
the discs m ay be expected to be leak-proof, but if

the porosity is in the form  of finer cavities a con­
tinuous channel may be form ed in some discs whilst 
in others there may be no continuity. Assessment of 
the pressure tightness of such alloys would dem and 
a much larger num ber of tests than were made in the 
trials now reported.

External Shrinkage
M any alloys showed considerable drawing, tear­

ing, o r sinking a t the fillet. These defects occurred 
even in some alloys which are not prone to hot- 
tearing, but generally speaking the appearance of 
the discs appears to be worse in the alloys which 
tear.

Tablf. fV.—Percentage. Voids in  the Test Castings.

Alloy.

U prui 
(equal b

bars
ulgcs).

Uprun bars 
(unequal bulges).

Bars cut 
from 7 in. D.T.D.

T B T B.

UM. M. UM. M. UM. M. UM. M. A. B. C. UM. M.

LM-6 0.2 0.7 0 .7
1.8
3 .0 0.1 0.7 0 .8 0 .7 0.3 0 .3 0.3 0.1 0 .5

LM-9 2.0 1 .9 2.9 2.9 2.0 2.3 3.1 2.7 0.7 0.7 0.7 0 .2 0 .2
LM-4 1.4 1.6 1.8 1.8 1.8 1.8 1 .8 1.9 0.5 0 .5 0 .5 0.1 0.4
LM-7 2.1 2.0 2.1 2.1 2.7 2.6 2.3 2 .4 0.8 0.7 0.7 0 .2 0.3

(D.T.D. 133C) 

LM-15 2.0 1.9 2.9
5.1
3.0 2.1 2.1 2 .6 2.6 0 .6 0.6 0.6 0.5 0.4

(low Si) 
LM-11 0.9 1.1 1.1 1.6 1.1 1.4 1.0 1.4 0.1 0.2 0.1 0 .2
LM-19 1.5 1.2 2 2 1.6 1.6 2.1 1 .9 1.7 0.6 0 .6 0.7 0 .3 0 .2
LM-15 
(high Si ; 1.5 1.1 4.1

5.3
3.0 2.1 1.4 2 .8 1.6 0 .6 0 .5 0 .5 0.1 _

D.T.D. 250) 
LM-7 

(D.T.D. 287) 1.6 1.5 2 .9
3.6  
1 .7 1.6 1.3 1.7 1.7 0 .7 0 .6 0-6 0.3

LM-5 2.8 2.3 5.2 0 .8 2.7 2.4 4.6 3.3 1.4 1.5 1.2 1.3 0.2
LM-10 2.7 1.5 2 .9 3.1 1.5 2.0 3.8 2 .4 2 .3 1.7 1.6 0 j6 0 .2

UM =* unmachined. M =  machined.
rn the following five alloys only, up run bars with unequal bulges were cast and densities determined after machining.

Alloy.
Voids, per cent.

Top. Bottom. D.T.l). bars.

4L 11 ..................................................... 1.1 1.3 0.1
3L 8 ..................................................... 1.4 2.1 0.1
3L 5 ..................................................... 1.5 2.0 0.1
LM-14-WP...................................................... 1.5 1.9 0.5
LM-15 (high Si; D.T.D. 131 A) 1.4 1.4 0.0
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GENERAL CONCLUSIONS
Sixteen different alloys have been investigated and 

the results obtained m ake it possible to outline their 
casting properties and other factors influencing the 
ease with which the alloys are handled in the 
foundry.

The eutectic silicon alloy LM -6 has better all­
round  casting characteristics than any of the other 
alloys tested. LM -9 is similar, but the strength of 
inadequately fed sections is m ore strongly affected 
by internal shrinkage porosity. The high-strength 
heat-treatable casting alloys, of the Al-Cu-Ni-M g 
type based on the original Y-alloy, have in general 
better casting properties than the older low-strength 
alloys such as 3L 5 and 4L 11. The two varieties 
o f LM -7 distinguished by d .t .d . specifications 133C 
and 287 are very similar in com position and in their 
casting characteristics. A lthough the d .t .d . bar 
strength of the low-silicon variety of LM-15 is better 
than that of the m ore norm al kind, its casting charac­
teristics are not so good. Calculations based on the 
“ eutectic index ” indicated tha t an addition of about 
0.5 per cent, silicon might substantially improve the 
casting properties. W ith an  alloy otherwise of the 
same com position but having a silicon content of 
1.27 per cent., hot-tearing was elim inated and the 
percentage d .t .d . strength in uprun bars (equal 
bulges) was raised from  31 and 20 per cent, to 81 
and 59 per cent, in the top and bottom  sections res­
pectively. The silicon addition diminishes the d .t . d . 
bar strength fro m 20.5 tons per sq. in. to 18.5 tons per 
sq. in., but the increase in percentage strength of 
inadequately fed bars m ore than com pensates for 
this in castings where feeding is restricted.

The m ain conclusions may be summ arised as fol­
lows under the various properties tha t m ake up the 
casting characteristics of an alloy and influence its 
handling in the foundry : —

Susceptibility to Hot-tearing.—Alloys least 
resistant to hot-tearing: LM-11, LM-15 (low- 
silicon variety) and LM -19 and 3L 5.

Effect o f Internal Shrinkage Porosity on 
M echanical Properties.—Alloys m ost m arkedly 
weakened: LM-5, LM-10 and LM-15 (low- 
silicon), 3L 5, 3L 8 and 4L 11. W hen feeding is 
very poor, LM-15 is badly affected.

Pressure Tightness when Feeding is R es­
tricted.— LM-4, LM -6, LM -9 and 3L 8 alloys are 
most suitable fo r use in m aking pressure-tight 
castings, while LM-14, LM -15 and LM-19 alloys 
need rather better feeding and the rest are much 
less suitable.

Ease o f Handling A lloys in the Foundry. —
(i) Difficulties in degassing. LM -5 and LM-10 
cannot be treated with ordinary degassing fluxes 
containing sodium salts and treatm ent with 
chlorine or volatile chlorides releasing chlorine is 
necessary.
(ii) Treatment o f melts.—L M -6 and LM -9 require 
“ modification ” to obtain the best mechanical and 
casting properties. Melts modified w ith flux should 
be covered with the m odifying flux until the cast­
ing is poured. LM -19 suffers serious deterioration 
of casting properties if the melt is overheated,
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T able VI — Results of Hot Tear and Pressure Tightness Tests.

Pressure discs.

Alloy
Hot

tearing
resistance.

g-in. coastriction. I-in. constriction.

Appearance of discs.

Pres
tight

sure
ness.

Appearance of discs.

sure
ness.

UM. M. UM. M.
LM-G . .  . . A Perfect NL NL Perfect NL NL

NL NL NL NL
LM-9 ............................ A »1 NL NL NL NL

NL NL NL NL
LM-4 ............................ A NL NL t NL NL

NL NL NL NL
LM-7 ............................ A Discs badly cracked RL — Discs very badly cracked. RL __

(D.T.D. 1 3 3 C ) One not light tight RL __
LM-15 ............................ C Very badly cracked ItL — Very badly cracked. One RL __

(low Si) RL not light tight RL —
LM-11  ............................ C' Very bad cracking One NL RL Very bad cracking. One RL —

not light tight RL — not light tight NL RL
LM-19 ............................ B Slight cracking only NL NL Slight cracking only SL —

Not heated beyond 740 NL NL NL NL
deg C ■ • ■-. -■

LM-19 ............................ D Very bad cracking RL — Very bad cracking RL —
Heated to 800 deg C RL — RL __

LM-15 ............................ A Bad cracking RL — Very bad cracking RL __
(high Si; D.T.D. 250) RL — RL __ '

LM-7 ............................ A Fairly bad cracking RL — Severe cracking RL __
(D.T.D. 287) NL NL NL —

LM-5 ............................ A Bad cracking » RL — Very bad crocking. Not VRL —
RL _ light tight VRL —

LM-10 ............................ A Perfect RL — Perfect VSL —
RL — SL —

3L 5 ............................ B Bad cracking, some sink­ VRL — Bad cracking and draw­ VRL —
ing ing VRL —

4L 11 .......................... B* Slight cracking and sink­ NL RL Bad cracking RL —
(coarse-grained) ing NL RL RL —.

3L 8 ............................ A Perfect NL NL Very slight cracking NL NL
NL NL NL NL

LM-15 ............................ A Slight sinking NL NL Bad cracking and sinking NL NL
(high S i ; D.T.D. 1 3 1 A ) NL NL VSL —

LM-14 ............................ A Deep sinking, slight tears NL NL Deep sinking and draw­ NL NL
NL NL ing L —

U M  =  unmachined
Hot tearing resistance:

A =  no bars cracked.
B =  fully restrained bar cracked.
B -— 1/10 „ „ very slightly cracked.
0  = 1 / 1 0  „ ,, cracked.
13 =  2/10

* This alloy when grain refined by the addition of 0.15 per cent Ti is in category A.

machined.
Pressure tightness of discs : 

NL =  no leak.
VSL =  very slight leak. 

SL *» slight leak.
ItL =  rapid leak.

VRL =  very rapid leak.

e.g., to 800 deg. C., although chemical analysis 
failed to detect any loss o f cadm ium  from  a melt 
which had been overheated to 800 deg. C.
(iii) Difficulties in obtaining m axim um  mechanical 
properties.— LM -11 needs careful control of pour­

ing tem perature to m eet the specification require­
ments when heat-treated to d .t .d .304. Pouring 
tem perature should be about 700 deg. C. and cer­
tainly not as high a t 740 deg. C. The strength of 
this alloy is badly affected by the im purities pre- 

(Continued on page 708)
T able  V II — Percentage D.T.D. Strength in Inadequately Fed Bars.

Alloy,
B.S. 1490 or 

other specification.

Uprui bars. Bars cut from 7 in. discs.
Equal bulges. Unequal bulges.

T. B. T. B. A. B. C.
L M -6 ......................................... 85 83 92 95 92 92 93
L M - 9 ......................................... 81 77 70 81 78 80 77
L M -4 ......................................... 81 7° 70 70 86 85 85
L M - 7 ......................................... 75 57 65 59 85 84 81

(D.T.D. 133C)
LM-15 ............................ 31 20 26 22 86 82 66

(low Si)
LM-11* 68 59 67 61 85 80 73
LM-19 f  ............................ 82 83 86 87 87 75 80
LM-15 ............................ 85 19 84 79 86 84 83

(high S i; D.T.D. 250)
L M - 7 ......................................... 78 57 73 72 80 78 82

(D.T.D. 287)
L M -5 ......................................... 65 52 62 59 78 77 76
LM-10 ............................ 40 30 59 54 68 66 65
3L 5 ......................................... — — 68 52 — ____
4L 1 1 ......................................... — ____ . 63 60 ____ — _
3L 8 ......................................... — — 68 65 _ ____ ■
LM-15 ............................ — ____ 78 78 — ____ ____

(high Si; D.T.D. 131A)
LM-14 ............................ — — 85 84 — — —

T — Top sections. 
* Melt soured at 690 dee. C.

B =  Bottom sections, 
f  Melt not heated beyond 740 deg. C
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P a t t e r n  C o n s t r u c t i o n
B y  “  Checker ”

Occasions arise when existing pattern equipment can 
be used for new work with very little modification. 
Such conversion usually applies to work from which 
only a small number of castings is required, and where 
the making of a new pattern or corebox, or both, 
would entail considerable expense being added to the 
production price per casting. Another advantage is that 
any time taken in the pattcrnshop on modifications, 
being considerably less than for producing a new job, 
allows castings to be obtained more quickly, which is 
a most important factor in many instances.

With straight pipes whose overall length is unaltered, 
their diameters can be increased by the addition of 
strips of wood sufficient to give the new diameter 
required. These strips should be of narrow width, and 
can be easily fitted between flanges and nailed in 
position, as shown in Fig. 1. The series of small flats’ 
which are formed round the diameter by these strips, 
can be easily removed by sandpapering. Flange thick­
nesses can, if necessary, be increased by having the

large, however, can be remedied without any pattern 
alteration, by adding wood strips inside the corebox to 
correspond with the overall length over both flanges, 
leaving only the core seating and prints at their old 
diameters, with the remaining portion in between being 
at the new and smaller diameter.

Dove-tail Construction for Loose Pieces
Various ways can be adopted for holding loose pieces 

in their temporary positions on patterns and core boxes, 
but possibly the best results are obtained by using dove­
tail construction, which gives quick and accurate posi­
tioning of loose pieces, with the minimum of trouble. 
Dove-tails will vary in size and thickness according to 
the particular loose pieces with which they are to be in­
corporated, and their use is mainly confined to work of 
a standard character from which many castings are 
required.

Fig. 4 shows an ordinary dove-tail recess cut out, and 
with dove-tail piece fitted, prior to fixing on the boss 
which is indicated by dotted lines. Hidden dove-tails 
are also used at times; these show no part of the dove­
tail when loose pieces are placed in position, the recess

F ig . 1.— Sections of Pipe Pattern enlarged by the 
Addition o f Strips o f Wood.

F ig . 4 . — Dove-tail 
Recess and Loose 
Piece for Producing 
a Boss.

F ig . 5.— Loose Piece 
held in Position by 
Hidden Dove-tailed 
Recesses.

F ig . 2. — Segments 
added to Enlarge 
the Flange Diameter 
o f Pipe Pattern.

F ig . 3. — Strips of 
Wood Nailed into a 
Core-box to Reduce 
Inside Diameter.

required antount added at their inside face, while flange 
diameters can be made larger by nailing on a series 
of narrow pieces across their thickness, or with the 
addition of segments round the diameter, as shown in 
Fig. 2. With some patterns that may occasionally be 
used for different size flanges, it is an advantage to 
make flanges of various sizes which are interchange­
able. The radius between body of pipe and flange can 
be restored if leather fillet of the desired size is added.

Coreboxes can also be altered in many cases where a 
core of smaller diameter is required. This is achieved 
by the addition of narrow strips of wood which are 
nailed into position as shown in Fig. 3. In some 
instances where the only alteration is a reduction of 
their inside bore diameter, no modification is necessary 
to the pattern. Coreprints at each end which are too

F ig . 6.— Cutters used 
for Machine Form­
ing of Dove-tails.

V //

F ig . 7.—One-piece In­
sert incorporating 
Boss, Fillet, and 
Dove-tailed Portion.

being cut away in the actual loose piece, as in Fig. 5, 
which shows the dove-tail section in broken line.

When recesses for dove-tail pieces are cut by machine 
in either wooden or metal patterns and core boxes, it is 
usual for a radius to be formed at the bottom comers. 
This is unavoidable, and varies according to the diameter 
of cutter used, as shown in Fig. 6. Dove-tailed inserts 
should be made to fit this shape, and will be quite satis­
factory without cutting the radius away to form square 
corners shown in Fig. 4. Another way is to extend 
the actual loose boss or facing shaped piece so that 
the loose portion, fillet, and dove-tailed portion, can all 
be worked from one piece, as shown in Fig. 7. In all 
cases dove-tailed inserts should be made an easy fit, to 
allow the pattern or core box to be withdrawn, without 
disturbing the loose pieces.
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Therm al Considerations in Foundry work"
B y  D r. Victor Paschkis

(Continued

First Comparison between Analyser and Casting 
Work

In  1944, the American Foundrym en’s Associa­
tion set up a H eat-transfer Com mittee which super­
vised the w ork reported hereafter from  the foundry 
aspect. The Com m ittee decided first to investigate 
prediction of solidification rates found from 
“ bleeding tests ” (“ pour-out tests ”) m ade by K. L. 
Clark. On the Analyser an  “ infinite ” slab was 
investigated, having no end or corner effects. Clark 
used slabs of 2  in. by 6 in. by 2 in., 4 in. by 8 in. 
by 8 in., and 6 in. by 12 in. by 12 in. to obtain 
data on different thicknesses, assuming that the 
size of the slabs was sufficient to preclude end effects. 
Castings were m ade partly in sand, and in part 
against a chill which was backed by sand. The pro­
perties o f steel and sand which had to be used in the 
electric com putation experiments were selected as 
carefully as possible. F or details, reference is 
macfe to the original publication.3 H ere it is suffi­
cient to deal with a few points: —

(a) All concerned expected to find correlation 
between the bleeding tests and the Analyser curve 
for the “ solidus.” To understand this rem ark it 
should be rem em bered tha t the Analyser produces 
merely curves, relating position, time and tem pera­
ture, but has no way of indicating in what state 
the m etal is a t any given point o r temperature. 
T he latter inform ation is determ ined by m etal­
lurgists.

Thus one curve m ay be taken showing for each 
position the time necessary to reach the liquidus 
and another curve showing the tim e to reach the 
solidus. C ontrary to expectation the curve
obtained from  the bleeding test correlating solidi­
fication thickness with time afte r pouring checked 
well with the Analyser curve for the liquidus (see 
later paragraph under the caption “ Solidus and 
Liquidus as Freezing Point ”).

(b) Because of the high therm al resistance of 
the sand, the additional resistance of the air-gap 
has relatively very small influence on the rate of 
solidification; thus, even if such gap is assumed to 
evist, the time when it is form ed does not appear 
to be significant.

In the case of casting against a chill, however, the 
added therm al resistance of the gap is large com ­
pared with that o f the chill. Hence, the estimated 
time when the air-gap form s is im portant. On the 
Analyser, this time can be selected arbitrarily;
that is one can easily obtain results for different 
estim ated times of “ air-gap form ation.” It was

* Official Exchange Paper from the American Foundrymen’s 
Society, presented a t the 48th Annual M eeting of the 
Institu te  of British Foundrymen at Newcastle-upon-Tyne 
earlier this mouth The Paper was read by Mr. J. F. B.
Jackson on behalf of the Author.

from page 667)
found that if the time was assumed to vary with 
the square of the thickness of the cast slab, satis­
factory check with C lark’s work was obtained.

(c) The therm al resistance of the air-gap between 
outside surface of the casting and the inside 
surface of the mould depends on the difference of 
the fourth powers of the tem peratures o f these two 
surfaces. It was found that this difference was 
quite constant and therefore the therm al resistance 
of the air-gap does not change m uch during solidi­
fication.

Influence of Properties and Pouring 
Temperature

As the next step, com putations on the Analyser 
were carried out in which all steel properties and 
the pouring tem perature were varied arbitrarily  
over a wide range. F or details, again reference is 
m ade to the original Paper.10 The following 
observations may be of in terest: —

(a) Times to reach both liquidus and solidus 
change m arkedly with pouring tem perature (the 
latter being understood as the tem perature at which 
the steel enters the m ould, the filling time of the 
latter being assumed to be zero).

(b) As far as reaching the liquidus is concerned, 
heat of fusion has but little influence. Times 
change, very roughly, proportionally to specific heat 
and conductivity, fo r the latter slightly less than 
for the form er. The solidification range has great 
influence.

(c) As far as reaching the solidus is concerned, 
solidification range is of only small influence; heat 
of fusion changes the tim e to reach the solidus very 
greatly. Conductivity has alm ost no influence, and 
specific heat has a very much smaller influence on 
the time to reach the solidus than on those to reach 
the liquidus.

W hat do these findings mean for the practical 
foundrym an? Inasm uch as properties for different 
steels do  not vary very greatly, he can transfer 
his experience from  one com position to the other 
with reasonable accuracy. He must, however, pay 
very strict attention to the pouring tem perature and 
in practice also to the pouring time. The latter 
influence the tem perature with which the steel ulti­
mately reaches the m ould; and  this tem perature is 
the one which decides solidification time.

Freezing of Steel Spheres
Proceeding with experiments with steel (chrono­

logically other experiments were taken first), a series 
of tests on steel spheres was run .“  These tests 
served to com pare Analyser work against a previous 
publication by Briggs and Gezelius.“  Based on the 
recognition o f the im portance of the pouring tem ­
perature (see previous paragraph) experiments were 
run  separately fo r different pouring tem peratures.
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for the discrepancies between his an d  the A nalyser’s 
findings.

(b) By using the experiments described under 
the first heading of this Section fo r com parison, 
one can com pare the time fo r the centre to reach 
the liquidus and the solidus in the case of a  slab 
and in the case of a  sphere. The original Paper 
contains the com parison of values fo r reaching the 
liquidus; the com parison of those fo r the solidus 
have been com puted in the meantime. Both for 
slab and fo r sphere the solidification times increase 
with pouring temperatures. But the increase, per­
centage-wise, is less for the sphere than for the 
slab. The difference between slab and sphere is 
less m arked fo r the solidus (9.6/6.5 =  1.48), than  fo r 
the liquidus (3.27/1.47 =  2.22) (see Table I).

TABLE I .— Relative Times for Spheres and Slabs to Reach the-Liquidus 
and SolUtus

Pouring 
temp., 
deg. F.

Time to 
reach the 
liquidus 
(sec.).

Ratio
of

times,
stab/

sphere.
......

Time to 
reach the 

solidus 
(sec.).

Ratio 
of 

times, 
slab / 

sphere.
Slab. Sphere. Slab. : Sphere.

2,740
3,010

310
1,105

215
338

1.47Q ‘>73 .-7
2,930 450 
5,800 j 600

6.5
9.6

-Time to Reach the Liquidus for Different 
Shape Factors (Volume / Area).

(a) The check with the values o f Briggs is very 
good, except in case of a pouring tem perature of 
2,740 deg. F. (1,505 deg. C.). W ith so small a 
degree of superheat the m inor changes in pouring 
tem perature will result in  great changes of solidi­
fication times. Hence, conceivably small errors in 
determ ining the “ 2740 ” by Briggs m ight account

Comparative Solidification Studies
H aving data  on spheres and slabs, com parative 

studies including cylinders were made, particularly 
in view o f the Paper by N. Chworinoff13 which is 
finding considerable interest in  America.

Chworinoff states the follow ing: —
(a) A ny two castings having the sam e ratio of 

volum e/area ( V I A)  should solidify in the same 
time.

(b) The tim e for com plete solidification of two 
castings varies proportional to the square of the 
ratio (V./A).

Accepting the liquidus as freezing point, as 
seemed obvious from  the bleeding tests, it was 
found tha t Chworinoff’s relationship does no t hold.

Fig. 9 shows the sum m ary of the experiments.

F ig . 10.—Influence of Sand Con­
ductivity (Dry-sand) on Solidi­
fication Times.
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Values of vo lum e/area were plo tted  as abscissa, 
times to reach the liquidus were plotted as ordinates. 
Six curves are shown, three of which hold fo r a 
pouring tem perature of 3,049 deg. F. (1,676 deg.
C.) (curves 1, 3, 5), and the other three for a pour­
ing tem perature of 2,862 deg. F. (1,572 deg. C.) 
(curves 2, 4, 6). Two curves (1 and 2) hold for 
spheres, two fo r cylinders (curves 3 and 4), and  the 
last two for slabs (curves 5 and 6).

N o further discussion of this set o f tests will 
be m ade here because of the recognition obtained 
since com pletion of the tests that bleeding tests are 
no t reliable in determ ining solidification.

Influence of Sand Conductivity (Dry Sand)
In  all investigations up to that time the con­

ductivity of the sand was considered to be constant, 
namely, k =  0.9 B.Th.U. per ft.-hr., deg. F. Investi­
gations, mainly by Lucks and co-w orkers,“  showed 
that conductivities o f sand m ight be very much 
lower than this value an d  that conductivity changes 
substantially with tem perature. Therefore one pro­
gram m e“  was carried out to investigate the 
influence of sand conductivity on solidification 
rates o f  steel. The analysis was m ade for a steel 
slab 4 in. thick, covered on either side by a 
layer of sand 5 in. thick. The slab was considered 
to be so long that no end effects occurred. The re­
sults o f the tests are summ arised in Fig. 10. This 
illustration shows the times for the centre of the 
slab to reach the liquidus and the solidus (two 
curves) plotted against the average conductivity of 
the sand. Two points are o f interest: —

(a) The influence of conductivity on the solidi­
fication time is greater for the solidus than fo r the 
liquidus: com paring the times for the centre to 
reach the solidus one finds a ratio  of 6,050 sec. to 
3,400 sec. =  1.78 for the values of sand conductivi­
ties o f k =  0.9 and k= 0 .208  respectively; whereas 
fo r the times to reach the liquidus the ratio is only 
780 sec. to 570 sec. =  1.36. Thus the sand pro­
perties are o f considerable interest fo r complete 
solidification.

(b) T he influence of the conductivity becomes 
m ore pronounced a t conductivity values below 0.65. 
Above that the changes are much less marked.

(c) T he conductivity of all sands increases 
m arkedly with tem perature. This is understand­
able because the term “ conductivity ” for sand is 
an approxim ation: the figure actually represents 
an apparent conductivity including the phenom ena 
o f conduction between individual sand particles and 
rad iation  across the interstices between the sand 
particles; the radiation effect obviously increases 
a t elevated temperatures.

Therefore in com putations the change of sand 
conductivity with tem perature should be taken into 
account; or, where this is too cum bersome, great 
care m ust be taken in selecting the average con­
ductivity.

Influence of Moisture in the Sand on Conductivity
A later step in  personal investigation deals with 

the influence of m oisture on the solidification.

W hen casting in m oist sand, the moisture is driven 
towards the cold surface. This occurs by 
evaporating the m oisture in layers very near the 
hot surface; the steam  thus form ed flows through 
the pores and condenses as soon as it reaches 
portions of the sand Which are at tem peratures 
below the boiling point o f water. T he heát of 
evaporation acts as a heat drain; m ore heat flows to 
a section of sand at the same tem perature from  
which no evaporation takes place. The apparent 
conductivity of the sand is thus increased.

T he representation of this process on  the 
Analyser is quite complex; therefore in  the com ­
putation carried out on the Analyser to date, a 
constant surface tem perature on the casting /sand  
interface was assumed, whereas actually this tem ­
perature changes during solidification.

F o r this simplified condition (constant interface 
tem perature) it is found that the influence of 
m oisture disappears afte r relatively short tim e and 
that the influence is m ore m arked at lower tem pera­
tures than at high ones. Fig. 11 expresses the 
ratio o f heat extraction from  the “ ideal ” casting 
(“ ideal ” because the interface between casting and 
mould is assumed to rem ain a t constant tem pera­
ture) in moist sand to that in dry sand of otherwise 
unchanged properties; this ratio  is plotted against 
time.

I t is obvious that m oisture will exert an influence 
on the form ation o f a solidification skin, but will 
hardly influence freezing to great depth. A dditional 
work on  this problem  is being carried out.

TIME (.SECONDS)

F ig . 11.— Influence of Moist-sand Conductivity on 
Heat Extraction from a Face held at Constant 
temperature.
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Thermal Considerations in  Foundryw ork

Experiments on Materials other than Steel
F or the sake of completeness it should be m en­

tioned that w ork has also been carried out on the 
ra te  of solidification of white cast iron1’ and of alu­
m inium . '8 In case of white cast iron, correlation 
with bleeding tests is poor.1' 18 It was, however, 
found that the bleeding tests themselves were very 
difficult to carry out, and in view of the later re­
search and observations regarding bleeding tests, the 
validity of the bleeding tests themselves may be 
questioned.

The agreem ent in case of aluminium was very 
good. These tests are w orth mentioning because alu­
minium, as the pure metal, freezes at one tem pera­
ture rather than over a tem perature range as steel and 
other alloys do. Freezing a t constant tem perature 
requires a different technique on the Com puter; 
the fact that alum inium  tests also m atch direct 
observations is an added proof for the correctness 
of the Analyser.

SOME OPEN PROBLEMS
Obviously the seven years work on the Analyser 

may be considered only as a  beginning. Therefore 
the two problem s which are discussed below are 
not m eant as a com plete list o f unfinished business, 
but merely should point to regions of inquiry 
which seem at present particularly pertinent in 
view of the latest findings.

Solidus and Liquidus as Freezing Point
As stated in the previous Section, the com parison 

o f tem perature curves taken on the Analogue C om ­
puter with results from  bleeding (pour-out) tests 
seemed to show that solidification is completed 
when the liquidus is reached. This was quite un­
expected; but good correlation of Analyser tests 
with observations of three different observers 
seemed to preclude any error. In the meantime, 
R. W. Ruddle.*'’ in his excellent review of the solidi­
fication problems questions the validity o f bleeding 
tests. Almost a t the same time W. S. Pellini and 
H. F. Bishop at the N aval Research L aboratory in 
Anacostia, W ashington, D.C., raised similar ques­
tions. M oreover, Pellini and Bishop verified by 
actual tem perature measurem ents (discussion to 
Reference 15), the correctness of the curves found 
on the Analyser. They included in their check 
both the liquidus and solidus curves; in other words 
they found that the times required for different 
points in the casting to reach the liquidus and to 
reach the solidus were the same as those predicted 
on the Analyser.

In view of those two observations (Ruddle, and 
Pellini and Bishop) one seems justified in disregard­
ing bleeding tests as means to  predict solidification 
rates and to rely only on tem perature measurem ents 
and predictions. Accepting this, two questions 
arise ; —
(1) Comparative Solidification Tim es

Chworinoff15 makes two statem ents in this con­
nection, both related to the ratio vo lum e/area 
which m ay be called shape factor (S).

(а) Bodies having the same shape factor solidify 
in the same time independent of their size or indi­
vidual shape.

(б) Solidification times vary proportionally  to 
the square of the shape factor.

In previous publications from  the Analyser 
laboratory, it was stated tha t his predictions do not 
agree with the findings on the com puter. This 
statem ent needs re-exam ination since it was based 
on the assumption that the freezing point coincides 
with the liquidus. Accepting the solidus as freezing 
point may influence the statement.

Chworinoff in his illustrations* presents a graph in 
which solidification times are plotted against the 
shape factor; he uses a  log-log scale and obtains 
for a large num ber of different castings a straight- 
line relationship between ordinate and abscissa, 
-which in view of the scales used, indicates validity 
of his square law (b). The range of shape factors 
examined by Chworinoff is very wide; the lowest 
value is S =  0.19 and the largest value which can 
be read on his graph definitely is S =  5 near the 
upper end of the abscissa scale. There are a few 
points still beyond the S =  5, but no dimensions are 
shown for these other readings. Based on his 
scale it should be S —7.5. The values given here 
(0.19, 5, and 7.5) are in 'inches, whereas the original 
graph is in  millimetres.

T he ratio  of the largest to the smallest S value 
on Chworinoff’s chart is 5/0.19 =  26. Tests on the 
Analyser are available so fa r only fo r slab and 
sphere. T he shape factor, S, has the dimension of 
length, and can conveniently be expressed as a 
multiple o f the smallest dimension, D , of the shape. 
In case of a sphere or cylinder, D denotes the dia­
meter; in case of a large slab (with no edge effects) 
it denotes the thickness and otherwise the smallest 
dimension.

In case of finite slabs, S approaches zero as D 
becomes smaller and smaller : the surface of a 
sheet may be quite large, but if the thickness is 
very small the volum e becomes very small too.

F or a large slab (no edge effects) one finds readily 
S p = D p /2 . F o r a sphere the value of S s = D s /6. 
The subscripts P (plate) are used fo r the slab and S 
(sphere) for the sphere. Hence the ratio 
S s IS s= 3 .

Exam ining any pair o f slabs or spheres of the 
same dimension D will result in a ratio for values 
S of 3 :1 .

F o r the same shape—whatever the shape may 
be, sphere, cylinder, slab, etc., the “ square law ” is 
correct provided that all dimensions including those 
of the m ould are changed proportionally. T hat 
means that if a sphere of 3 in. diam eter is com ­
pared with one of 6 in., the solidification time 
of the latter will be four times as long as that of 
the form er; provided that the dimensions of the 
mould have changed in the same ratio  and provided 
the same tem perature and same m etal is being used.

For different shapes, however, so far, only a 
com parison between slab and sphere is possible

* The illustration quoted is F ig , 19 contained in the work of 
Chworinoff listed under Reference 13.
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having, as mentioned, a  ratio of shape factors of 3. 
A com parison has been carried through of a slab 
of 4 in. thickness (no edge effects) with a sphere 
of 12 in. diameter. T he two having the same shape 
factor should freeze in the same time. Their solidi­
fication times, taken as the times fo r the centre 
to reach the solidus, are shown in Table II; the 
first column contains the pouring tem perature, the 
second the solidification time of the sphere, the 
third that o f the slab, and the fourth the ratio of 
the two. As stated, according to Chworinoff the 
solidification times should be identical, or this ratio 
should be unity. I t will be seen that at high pouring 
tem peratures this ratio as postulated by Chworinoff 
is closely maintained, whereas at low tem peratures 
the difference between the actual ratio and the 
postulated ratio is quite appreciable.

TABLE 11.— Comparison of Solidification Times of a Large Slab 
(No Edge Effects) with a Sphere, Both Having the Same Value 

of Volume/Area.

Pouring 
temperature, 

(leg. F.

Times to reach solidus.
Ratio

slab/sphere.
Slab (nee.). Sjihere (sec.).

3,010 4,000 4,320 1.00
2,900 3,900 3.920 0.99
2,820 3,280 3,520 0.93
2,800 3,100 3,400 0.91
2,740 2,375 3,280 0.73

I t m ust be remembered tha t the accuracy of tests 
a t small degrees of superheat is reduced. But even 
discounting this possible source of error, and 
accepting also the ratio  of 0.73 a t 2,740 deg. F. 
(1,505 deg. C.) as correct, it is significant to com ­
pare this value with the one obtaining fo r the times 
to reach the liquidus. A t a tem perature of 2,740 
(1,505 deg. C.) this ratio is only 0.16. Thus it is 
possible that Chworinoff postulated his rate based 
on observations a t relatively large degrees of super­
heat only.
(2) Air-gap

The form ation of an air-gap in the case of casting 
against a chill causes a considerable change in the 
rate of solidification. So far it has been next to im ­
possible to determine the time when such an air-gap 
forms. Since the technique o f tem perature 
measurem ents in liquid steel have been developed 
and are practical, as Pellini and Bishop show, it 
may be possible to use the Analyser to determ ine 
the time for form ation of the air-gap. This time 
has considerable influence on the rate of solidifica­
tion, although percentage-wise it is less im portant 
than previously assumed. The air-gap time 
influences the tim e to reach the liquidus m ore than 
it does the tim e to reach the solidus.

F or example, in  case of a 2-in. casting backed 
by a  3-in. chill, which in  tu rn  is backed by 5 in. 
o f sand, the time to reach the liquidus increases 
from  180 seconds to 270 seconds, if the air-gap time 
is reduced from  36 to 9 seconds. T he increase is 
roughly 50 per cent. The same decrease of air-gap 
tim e changes however the time fo r com plete solidi­
fication (time to reach the solidus) only from  420 
to  540 seconds: a change o f 2S per cent.

APPENDIX

In order to explain the w orking of the H ea t and 
Mass Flow  Analyser,10 consider a rod  (Fig. 12) 
which is completely insulated on the sides, so that 
heat flow can occur only parallel to the axis. Let 
the rod be initially a t constant tem perature through­
ou t and a t time zero a high tem perature be im ­
pressed on one end while the other is m aintained a t 
its original tem perature. Then the rod  will slowly 
increase in tem perature until, in steady-state, a  
straight-line tem perature distribution occurs with 
the highest tem perature a t the h o t surface and the 
lowest at the cold surface. The differential equa­
tions for the tem perature rise with time a t  any 
point in the rod are the same as the differential 
equations fo r the increase in electric potential if 
an electric conductor with evenly-distributed re­
sistivity and capacity is suddenly exposed to a  
voltage difference. Therefore one could study the 
tim e/tem perature history by observing the potential 
increase in a  suitable electric conductor.

Instead o f attem pting to find such a conductor 
with the appropriate properties, the “ lumping 
technique ” is used which has been m entioned in 
the text. This consists in considering the rod being 
divided into sections or lumps as indicated in 
Fig. 12. W ithin each section the resistance is con­
sidered to be concentrated a t the axis, and the 
capacitance in the centre. Thus a simple electric 
netw ork as shown by the solid lines in the “ box ” 
of Fig. 13 represents the rod shown in Fig. 12. 
Between the electric com puting circuit and the heat- 
flow problem s certain analogies exist, which are 
obvious from  the identity o f the equations.

1 1 1 

F ig . 12.— R od  subjected to Heat Flow

r - i~ ,

! ps i 
L-r-J

L. -

R
C =

/ W W W
R

= c  =

' W W V '
R

= c  =

/ W W W
R

= C =

A / W -
R

F ig . 13.— Equivalent Electric Circuit to represent 
R od shown in Fig 12.

PS—Power Supplies.
R—Resistors representing resistance to heat flow.
0 —Capacitance representing heat-storage capacitance.
F —Devices to feed current in. representing internal heat-

sources.
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TOP TOP

These analogies are as follow s: —
T em perature: voltage (potential).
R ate of heat flow : current.
Therm al capacitance (volum etric specific heat 

x  volum e): electric capacitance (condenser).
Therm al resistivity ( 1/conductiv ity ): electric

resistivity.
T o the circuit shown in the box of Fig. 13 various 

elements have to be added to represent different con­
ditions. F or example, if the rod is heated up  as 
described above, connections are m ade as shown 
by dash-dot lines in  Fig. 13. If, instead, the rod  is 
heated by internal heat sources, such as di-electric 
heat and  cooled to  the outside, a  circuit would be 
fed as shown by the broken lines in Fig. 13, and 
closed as shown by the dash-dot lines om itting the 
power supply PS.

If  heat flow is in more than one direction, a 
network o f resistors has to be used. One element 
of such a network for two-dimensional heat flow is 
shown in Fig. 14a, for three-dim ensional heat flow 
in Fig. 146.

F urther refinements referred to the changing of 
properties between liquid and solid. Instead of having 
in each section one capacitance and  two resistors 
(one on either side of the capacitor), each section 
has several resistors and capacitors. Fig. 15, for 
example, shows one section each of the steel and 
mould circuits for a mono-dim ensional casting ex­
perim ent. A m ono-dim ensional experiment is one 
fo r a slab, disregarding end effects, o r a  long 
cylinder, or a  sphere. Actually the heat flow in 
the two la tte r shapes is three-dimensional. F or 
m athem atical reasons the mono-dimensional circuit 
can be used fo r all three cases.) T hree capacitances 
are show n: one to represent the specific heat in 
solid state, another to represent the difference be­
tween heat-storage capacities in liquid and solid 
states, and the third represents the heat of fusion. 
T he release of the hea t o f fusion while the m etal 
tem perature drops from  the liquidus to the solidus 
tem perature m ay be represented by an  increase 
in apparen t specific heat during that period. The 
resistances next to the capacitance represent the 
therm al resistance to solid state, and the outside 
resistors the difference between the therm al resist­
ance in liquid and solid state.

As the tem perature (voltage) of each section de­

F ig . 14(6) {right)-— Ele­
ment o f N etw ork to 
represent Three-dimen­
sional Heat Flow.

F ig . 14(a) (left).— Ele­
ment o f N etw ork to  
represent Two-dimen­
sional Heat Flow.

creases from  the initial “ pouring tem perature,” 
the following changes have to be m ade: —

W hen the voltage (tem perature) reaches the 
liquidus the “ heat o f fusion capac itance” is 
inserted into the circuit.

W hen the voltage has dropped to  the m id-point 
between liquid and. solid values, the properties 
(resistance and  capacitance) are changed from  
their “ liquid ” values to their “ solid ” values. 
This implies shortening the two outer resistances, 
because the therm al conductivity of liquid m etal 
is higher than that of solid metals; it also implies 
the disconnecting of the difference capacitances 
which represents the difference between liquid 
and solid specific heat.

W hen the voltage drops to the solidus point, 
the “ heat of fusion capacitance ” is taken out of 
the circuit.
In case of pure metal no “ heat of fusion 

(Continued on page 708)

AIR SAP
MOULD CIRCUIT SW.I

CASTING CIRCUIT

 AA/vVA
a, I bTTb. I a, 

( W v W — “W VVWW V“--------W W W O W V v W —

naF " \  SW.2

F ig . 15.— End Sections o f "C asting C ircuit” and 
“ M ould Circuit.”

Resistors a represent therm al resistance in the solid sta te , 
and resistors 6 represent difference in therm al resistance 
between liquid and solid state.

Capacitor c represents heat-storage capacity  in the solid 
state, capacitor d represents the difference in heat-storage 
capacity between liquid and solid state, and capacitor 
e represents heat of fusion.

Switch (SW) 1 is closed in itia lly  and is opened as soon 
as the airgap forms; switch (9W ) 2 is in itia lly  opened and  
is  closed when the voltage (temperature) has dropped to the 
value o f the liquidus.

A t a voltage half-w ay between th at representing liquidus 
and solidus, switches (SW) 3 are closed; thus representing an  
increase in  conductivity upon solidification, and switch  
(SW) 4 is opened acording to a  decrease in  specific heat.

Capacitances c and d are pre-charged before the experi­
ment to a  voltage representing the pouring tem perature. 
Capacitance e is pre-charged to  a  voltage corresponding to 
the liquidus; the capacitance in the  mould circuit is either 
uncharged or, in case of a  pre-heated mould, pre-charged to 
a  voltage corresponding to the mould tem perature.
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S c r a p

f o u n d r y  p r o d u c t i o n  in all spheres m ay at the 
present tim e “ sink o r swim ” according to the failure 
or success o f the drive fo r scrap. This seems 
to be true, whether it be fo r the steelworks to relieve 
the load on the blast furnaces, o r to the foundries 
fo r direct melting to reduce the consum ption of pig 
metal. W hat follows is an account of the efforts of 
the iron  and steel industry shown against the general 
statistical background, including coke and ore 
supply.

Production of steel fo r M ay was at the rate  
o f 15,864,000 tons per annum . The annual 
rate over the first five m onths of 1951 was
16.361.000 tons. The May figures reflect the effect of 
the difficulties over the w inter period in  the im port 
of iron ore, with the lim it this has set on the possible 
pig-iron production, and the results of an excep­
tionally low im port o f scrap. Only 26,000 tons of 
scrap were im ported in M ay this year com pared 
with an im port o f 196,000 tons in M ay last year.

According to the British Iron and Steel F edera­
tion, the im m ediate prospects fo r  im ported scrap 
are  slightly better. F or June and July it is hoped 
to obtain about 40,000 tons a  m onth. T he im prove­
m ent in the raw-m aterial position for steelmaking, 
however, depends on the full m aintenance o f the 
good sta rt to the scrap drive and the expansion of 
pig-iron output. So far this year, pig-iron produc­
tion has averaged 182,000 tons a  week. In  the 
second half o f the year it is expected to increase to 
at least 190,000 tons a week and then to continue 
to rise into 1952. This increase is based in part 
on the expectation of better arrivals o f im ported 
ore. Shipping chartering has im proved with the 
end of the coal-shipping season. F urther, some help 
has recently been indicated from  American shipping.

Complementary Materials
On the hom e ore side, consum ption last year was 

12} million tons. This year' it is running at 
14} million tons— an increase of nearly 2 million 
tons a year.

Coke supplies have increased with the coming 
into operation in M arch of new ovens a t M argam ; 
these are now producing 5,000 tons a week. A nother
8.000 tons a week should be available from  the end 
of September, mainly as a result o f fu rther develop­
ments a t M argam and N antgarw  also in South 
Wales. A  further 5,750 tons per week will become 
available a t the end of N ovem ber with the doubling 
o f the coke p lant a t Appleby Frodingham .

By next year, there should be capacity available 
for the production of about 10} million tons of 
pig-iron com pared with the 9} million being p ro­
duced this year. This will involve increases in both 
hom e and im ported ore supplies and every effort 
is being m ade to ensure the availability o f the 
necessary material.

A  steel scrap drive was launched in January  this 
year with a letter from  the Presidents o f  the Iron 
and Steel Federation, the Jo in t Iron  Council and 
the Scrap M erchants Federation, to every consum er

D r i v e

of iron and steel, pointing to the im portance of 
scrap in  the m aking o f steel and urging the quick 
return  o f all process scrap and that, wherever pos­
sible, decisions should be taken to scrap obsolete 
p lant and m achinery, have it broken up and 
returned to the steel furnaces as rapidly as possible. 
This general letter was supported by the form a­
tion, in  January , o f nine district com mittees, repre­
sentative of scrap m erchants and steel makers.

Success of Drive depends on Merchants
I t was recognised that fo r a scrap drive to be 

successful it must rest mainly on  the individual 
efforts o f the 3,000 scrap m erchants in  the country, 
working w ith the goodwill o f the using indus­
tries which were bound to be the m ain source 
of scrap supply. Any highly-centralised m ethod 
o f collecting scrap would tend to prejudice the use­
fulness o f the m any scrap m erchants w hich is vital 
in the processing and sorting of scrap, as well as in 
its collection.

It was also clear that the great volum e of avail­
able scrap was in fact being collected and returned 
to the steelworks. W hat was needed was a supple­
m entary effort to speed up  wherever practical the 
rate of flow and to  encourage the collection of 
smaller tonnages, over which there was hesita­
tion in scrapping and returning.

Personal approaches have been m ade by chair­
m en and leading officials of user com panies to their 
customers. These are designed to help the scrap 
m erchants in obtaining the m axim um  co-operation 
of industrial scrap suppliers.

W hile the backbone of the scrap campaign is the 
encouragem ent o f the norm al collection of scrap 
through norm al channels, a num ber of special 
approaches have also been made. G overnm ent 
departm ents have promised to give help. The 
cam paign is planned to continue into 1952; it is 
quite clear tha t all the sources o f supply will not be 
tapped in the initial stages; some will take a con­
siderable period before they are organised.

T he cam paign so far has concentrated essentially 
on  speeding up the collection of scrap within the 
steelworks themselves and in their associated works, 
and in obtaining the full support o f the indus­
trialists th roughout the country. T he amplification 
o f the campaign to the farm er and then to the 
householder presents m ore difficult problem s. D is­
cussions have taken place w ith the N ational 
Farm ers’ U nion and their help obtained, and 
measures are in  hand to  develop an increased flow 
of scrap from  the farm s. In  the case of the house­
holder, experim ental arrangem ents are being tried 
out in  a num ber o f u rban areas— of which a good 
example is Sheffield. Here, the local authority is 
distributing pam phlets to  every householder, notify­
ing its willingness to collect any scrap put out and 
proper arrangem ents have been m ade fo r handling 
the miscellaneous scrap arising and passing it on to 
the scrap merchant.
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Scrap Drive
A similar approach is being followed on the 

N orth  East Coast, where separate “ scrap weeks ” 
are being organised for various towns taken in 
turn. The experience gained in these initial 
measures will determ ine the policy to be adopted 
throughout the country at large.

Success to Date
The am ount expected from  hom e scrap in the 

absence of any scrap drive was 157,500 tons a 
week. This was alm ost exactly the weekly average 
of scrap obtained from  inland sources last year. A 
num ber of favourable factors assisted in securing 
this figure last year, particularly, a rather better 
supply from  shipbreaking. H igher freight rates, 
and therefore the increased use of shipping and the 
export o f some ships abroad, have reduced the ship- 
breaking output this year. There are about
2,000 tons a  week less from  this source. T he 157,500 
tons a week fo r this year in the norm al way is there­
fore initially a fairly optimistic assessment of the 
position. To this it was hoped to add, from the end 
of January  onwards, 10,000 tons a week from  the 
special drive. In fact, the average scrap deliveries 
in the period February  to the end of M ay were 
exactly 167,500 tons, i.e., 10,000 tons a week above 
the weekly average hoped for. So far, most has com e 
from  the steelworks and other sources of supply 
close to the steelworks. The approach over the wider 
field, and particularly from  the farms and house­
holds, has not yet m ade a  m aterial contribution and 
it is hoped that this source will be progressively 
tapped, so keeping up and possibly im proving on 
the start already made.

The British Iron and Steel Federation has recently 
produced a  coloured sound film, “ Speed the Scrap,” 
which will be shown m ainly to m unicipal au thori­
ties and executives of companies, as part o f the 
scrap drive.

Iron-ore Imports
Imports of iron ore in May and the first five months 

of the year, with comparative figures for 1950, are 
shown below. There were no imports of manganiferous 
ore during the first five months of this year. In the 
first five months of 1950. 11,016 tons of manganiferous 
ore were imported, against 6,550 tons in the corres­
ponding period of 1949.

C o u n t r y  o f  o r i g i n .

M o n t h
M n >

e n d e d
3 1 .

F i v e  m o n t h s  e n d e d  
M a y  3 1 .

1 9 5 0 . 1 9 5 1 . 1 9 5 0 . 1 9 5 1 .

T o n s . T o n s . T o n s . T o n s .
S i e r r a  L e o n e 8 0 , 3 4 0 5 3 , 5 4 0 3 3 9 , 4 8 4 2 0 3 , 2 1 0
C a n a d a — 2 0 . 7 5 0 5 , 5 2 5 2 0 , 7 5 0
O t h e r  C o m m o n w e a l t h  

c o u n t r i e s  a n d  t h e
I r i s h  R e p u b l i c 9 , 9 3 5 2 . 8 7 3 1 3 , 2 0 7 1 0 , 8 7 8

S w e d e n 2 9 7 , 7 0 0 2 7 0 , 3 4 0 1 , 4 2 0 , 5 8 3 1 , 2 1 9 , 7 0 7
N e t h e r l a n d s 4 , 4 4 9 8 1 0 7 , 0 9 0 4 , 9 1 1

F r a n c e 3 1 , 3 9 0 3 3 , 9 1 5 1 5 5 , 2 3 7 1 0 8 , 0 3 5
S p a i n 9 4 , 5 3 3 7 0 . 1 8 3 3 4 3 , 4 9 0 3 3 9 , 0 0 5
A l g e r i a 8 7 , 2 4 1 1 3 5 , 1 4 0 5 9 3 , 4 2 8 5 1 2 . 0 0 9

T u n i s ............................................. 4 3 , 0 4 0 3 9 , 8 5 0 1 9 9 . 4 9 3 1 9 8 , 2 7 0
S p a n i s h  p o r t s  i n  N o r t h

A f r i c a 5 5 , 3 4 0 2 8 . 3 4 5 2 2 6 , 3 5 0 1 5 0 , 0 0 7
M o r o c c o 1 0 , 8 5 0 2 2 , 2 0 7 1 3 4 . 5 7 3 1 0 0 , 2 7 5
O t h e r  f o r e i g n  c o u n t r i e s 3 5 , 1 3 9 1 2 , 4 8 0 5 5 , 7 3 4 3 9 , 8 0 5

T o t a l  . . 7 0 1 , 9 0 3 0 9 0 , 4 4 5 3 , 4 9 4 , 3 1 0 2 , 9 6 8 , 7 2 8

Reorganisation o f  G.K.N. Cwmbran 
W orks

As from July 1, the Cwmbran works of Guest, Keen 
& Nettlefolds (Cwmbran), Limited, a subsidiary com­
pany of Guest, Keen & Nettlefolds, Limited, which 
comprises a railway fastenings division, ironfoundries, 
clay mines, and refractories works, will be separated into 
two distinct works. The railway-fastenings division 
will be sold to, and managed by, Guest, Keen & Nettle­
folds (Midlands), Limited, bolt and nut division, Atlas 
Works, Darlaston (Staffs), which company is also a 
subsidiary of Guest, Keen & Nettlefolds, Limited.

The bolt and nut section of the railway fastenings 
division is to be completely reorganised and the most 
modern machinery and equipment will be installed to 
take care of the ever-increasing demand for this type 
of product. The output will shortly be increased by 
40 per cent, and employment will be found for at least 
an additional 70 persons.

The ironfoundries, clay mines, and refractories works 
will remain under the ownership and management of 
Guest, Keen & Nettlefolds (Cwmbran), Limited.

Guest, Keen & Nettlefolds (Cwmbran). Ltd., are said 
to be the largest individual producer of cast-iron railway 
chairs, baseplates, and wagon castings in Great Britain. 
In addition, this company has begun work on the build­
ing of a large cast-iron cylinder block foundry which 
will be capable of a weekly production of 2,500 cylin­
der blocks and cylinder heads for the motor industry. 
This new foundry will give employment to approxi­
mately an additional 100 men and 150 women.

Further reorganisation is taking place at the com­
pany's refractories works, where fireclay products are 
produced by the most modern methods. To keep the 
refractories works adequately supplied with raw material 
an additional clay level has been opened at Blacndare 
(Mon).

Canadian Steel Expansion
Predicting an addition of 1,000,000 tons in the annual 

output, Mr. Howe, Minister of Defence Production, 
told the Canadian House of Commons that every steel 
plant in Canada has a substantial expansion programme 
under way. Even with this expansion he doubted 
whether Canada would ever become self-sufficient in 
steel owing to the country’s rapid growth and the 
necessity of importing products that could not be 
manufactured economically.

Remarking that Canada had been heavily dependent 
on the United States for iron ore since the first steel 
plant was installed, Mr. Howe said: “ This situation 
will change in a year or two.”

The steel supply situation in Canada at the present 
time is critical and Mr. Howe has instructed mills to 
defer deliveries of less-important products.

Tungsten and Molybdenum
The Tungsten and Molybdenum Committee of the 

International Materials Conference announces that on 
June 8 it unanimously recommended to governments 
that an international system of equitable distribution for 
ores and concentrates of these two metals be established.

The Copper-Zinc-Lead Committee has reached tenta­
tive agreement to recommend an allocation scheme, 
beginning next October, to ensure equitable distribution 
of copper and zinc.
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Thermal Considerations in  Foundryivork 
(Continued from page 704) 

capacitance ” is inserted. Instead, when the voltage 
(tem perature) o f any section has dropped from  the 
pouring value (tem perature) to  the solidification 
point it is connected to a constant-voltage supply 
which feeds current into the circuit a t that point. 
T he current represents the rate of heat generation 
by the latent heat of fusion. This power supply 
is held in  contact until enough curren t has drained 
into the circuit to represent the entire heat of fusion.

A n air-gap between casting and m ould is repre­
sented by a resistance between the end of the cast­
ing circuit and the beginning of the m ould  circuit. 
A s m entioned in the text, a tim e scale can be in tro­
duced when using the Analyser. This is done by 
appropriate choices of electric resistances and 
capacitances to represent given values o f therm al 
properties.

Physically, the laboratory consists of a large 
num ber of resistors and capacitors so arranged tha t 
an unlimited num ber of different connections can 
be made conveniently and in short time. In addi­
tion, of course, the necessary pow er supply and 
measuring devices are provided.
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Casting Characteristics o f  some A lu m in iu m  A lloys  
(Continued from page 697) 

sent and it is norm ally m ade from  alum inium  of 
purity such that the total iron and silicon content 
does n o t exceed 0.25 per cent. M ore-recent 
b .n.f.m .r.a. w ork has shown that the m echanical 
properties of this alloy are m arkedly affected by 
grain size variations.1
(iv) Fluidity attainable.—A  carefully controlled 
prelim inary series o f tests, on six typical alloys, 
led to the conclusion that “ founder’s fluidity ” 
o r flowing power of alum inium  casting alloys, as 
determ ined by fluidity tests, depends prim arily on 
the degree of superheat o f the liquid alloy as it 
enters the m ould, although it m ay be influenced to  
a m inor extent by other factors. The differences 
between different alloys are m uch less significant 
in “ fluidity ” than in the other casting charac­
teristics considered. C ontrol of tem perature in 
relation to the design of the m ould, is the main 
requirem ent fo r the com plete filling of moulds in 
the m anufacture of sand castings of alum inium  
alloys.

Alloys with a low liquidus tem perature and not 
adversely affected by a high pouring tem perature 
can be given sufficient superheat to im part high 
founder’s fluidity. LM -6 and LM -9* are there­
fore the most suitable alloys where difficulty is 
likely to be experienced in filling a com plicated 
m ould. LM -4 is good in this respect whereas 
LM-11 and LM -19 are likely to be poor. In 
some cases it may be necessary to apply a greater 
pressure head by changing the gating system to 
obtain com plete running o f the casting.
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Export Licensing Regulations
The Export o f Goods (Control) Order, 19 51 (S.l. 19 51, 

No. 1053. price Is. 3d.), which came into operation 
on June 2 1 and brings up to date the Consolidation 
Order, 1950. with all subsequent amendments, was 
published on June 19. In addition, one form al change 
is made— goods for which a licence to export has 
already been given under the recent Control o f Goods. 
(Import Certificates) Order. 19 51, are no longer con­
trolled under this Export Goods Order.
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N ews in Brief
W i n g e t  c o n c r e t e  m i x e r s  are to be made in th e  

Union of South Africa by James Brown, Limited, of 
Durban.

P a r i s  p o l i c e  are to use British Triumph “ Thunder- 
bird ” motor cycles for patrol work and escort duties 
in the capital.

T h e  N o r t h  L o n d o n  b r a n c h  of the Institute of Weld­
ing will visit Vauxhall Motor Works, Luton, on 
Monday, July 2.

T h e  a n n u a l  g e n e r a l  m e e t i n g  of the British Ceramic 
Society will be held at the North Staffordshire Techni­
cal College on July 16, at 7.0 p.m.

T h e  R o l l s  R o y c e  W e l f a r e  S o c i e t y  have opened a 
new sports ground at St. Mary-le-Gill to cater for the 
employees in the Barnoldswick area.

T h e  M a y  m e e t i n g  of the Victorian Division of the 
Institute of Australian Foundrymen was devoted to a 
lecture “ Overseas Impressions ” by Mr. J. Ritchie, 
past-presidcnt.

A n  i m p o r t a n t  s e c t i o n  of the British Standards Insti­
tution exhibition at the South Kensington Science 
Museum will be taken to Scotland and housed at the 
Engineering Centre, Glasgow, from July 9 to 14.

A c h a n g i n g  r o o m ,  equipped with shower-baths, and 
a messroom are to be provided at a cost of about £8,000 
at the works of David King & Sons, Limited, iron- 
founders, Carleton Road. Skipton.

A t  t h e  R o y a l  H i g h l a n d  S h o w  at Aberdeen last 
week, Cruikshank & Company, Limited, Denny Iron 
Works, were awarded a silver medal for their D.C.M. 
spinner, digger, collecting machine for the uplifting of 
potatoes.

T h e  n i n t h  International Management Congress will 
be held at Brussels from July 5 to 11, under the aus­
pices of the International Committee of Scientific Man­
agement. A special 30-day tour of the Belgian Congo 
will follow the Congress.

A t  a n  e i g h t - d a y  e x h i b i t i o n  of local industries 
organised recently by the Wcdnesbury, Darlaston and 
District Manufacturers’ Association, the iron and steel 
industries were represented by the majority of the stand 
holders and ten per cent, of the total were founders.

T h e  I r o n  a n d  S t e e l  C o r p o r a t i o n  o f  G r e a t  B r i t a i n  
have announced their intention to exercise their option 
to acquire the three Sheffield steel firms of William 
Jessop & Sons, Limited, J. J. Saville & Company, 
Limited, and Bromley, Fisher & Turton, Limited, owned 
by the Birmingham Small Arms group; negotiations on 
price and date of transfer are proceeding.

T h e  J o i n t  C o m m i t t e e  on Materials and their Test­
ing, in association with the Institute of Welding, 
announces a symposium on recent developments in 
notch-bar testing of materials and its relation to welded 
construction, to be held in London on December 5. 
Papers are being invited from a number of British and 
foreign authorities and will be pre-printed and only 
introduced at the meeting with a-view to discussion, 
which will occupy two sessions, one in the morning 
and one in the afternoon.

T h e  B r i t i s h  C a s t  I r o n  R e s e a r c h  A s s o c i a t i o n  have 
issued a preliminary notification of a conference at 
Ashome Hill from September 26 to 28. This confer­
ence will be concerned with problems of foundry venti­
lation, lighting, dust hazards and dust extraction, foundry 
heating and foundry amenities, and it is hoped to obtain 
the services of a number of lecturers who are recognised 
authorities in these fields. The conference will be of 
particular interest to those foundries anxious to carry 
out the recommendations and suggestions embodied in 
the Report of the Joint Advisory Committee on Condi­
tions in Ironfoundries, the so-called. Garrett Report.

Personal
M r .  D a n i e l  S h a r p e ,  past-president of the Insti­

tute of British Foundrymen, attended the annual 
general meeting of the Melbourne Section of the 
Institute of Australian Foundrymen.

M r .  I. G. B u c h a n ,  c .a .,  has been appointed chief 
accountant and local director of Samuel Osborn & 
Company, Limited, steel manufacturers, of Clyde Steel 
Works, Sheffield. Mr. Buchan took up his appoint­
ment in May after five years on the staff of Thomson 
McLintock & Company, Limited, of London.

R e t u r n i n g  h o m e  next month is Lieut.-General Sir 
J o h n  E v e t t s ,  who is retiring from the position of 
head of the British Ministry of Supply staff in Aus­
tralia which he has held since 1946. He will be suc­
ceeded by Mr. I v o r  B o w e n ,  formerly superinten­
dent of the aircraft and armament experimental station 
at Boscombe Down, who went to Australia last year. 
Mr. W. A. S. B u t e m e n t ,  chief scientist in the Aus­
tralian Department of Supply, will become controller 
of the Woomera rocket range.

D r .  E g o n  O r o w a n  has been appointed as George 
Westinghouse Professor of mechanical engineering at 
the Massachusetts Institute of Technology. Dr. Orowan 
joined the faculty of the Institute last June, and now 
succeeds Professor William R. Hawthorne, who has held 
the Westinghouse chair since 1948. Professor Haw­
thorne is resigning to accept the post of the Hopkinson 
and Imperial Chemical Industries Professorship of 
applied thermodynamics at Cambridge University. He 
will sail for England late this month.

At a special meeting on June 14 of the general 
committee Sir R o n a l d  G a r r e t t ,  a director of 
Anderson, Green & Company, Limited, and London 
director of Mount Lyell Mining & Railway Company, 
Limited, was re-elected chairman of Lloyd’s Register of 
Shipping, an office which he has held since 1946. Sir 
G u y  R o p n e r ,  a director of the Consett Iron Com­
pany, Limited, the Consett Spanish Ore Company, 
Limited, and other companies, was elected deputy-chair- 
man of the register and chairman of the sub-committees 
of classification.

In 1937, Dr. Orowan was engaged upon research work 
on the mechanical properties of metals in the physics 
department of the University of Birmingham in Eng­
land. In 1939 he was associated with the Cavendish 
Laboratory under Sir Lawrence Bragg, where he was 
head of the metal-physics group and Reader in the 
physics of metals in the University of Cambridge. He 
has received many honours, of which the most impor­
tant are the Thomas Hawksley Gold Medal of the In­
stitution of Mechanical Engineers in 1945 and election 
as a Fellow of the Royal Society in 1947.

M r .  G e o r g e  L e v y  on June 17 celebrated the 50th 
anniversary of his joining, as ah apprentice, George 
Cohen Sons & Company, Limited—the parent concern 
of the “ 600 ” group of companies. In 1908 he became 
partner and twenty years later was elected to the board 
of the Limited Company into which the firm was then 
converted. To-day he is vice-chairman of George 
Cohen Sons & Company Limited; chairman of T. C. 
Jones & Company, Limited; chairman of Browctt 
Lindley Limited; a director of the Selson Machine 
Tool Company, Limited; and chairman of K. & L. 
Steelfounders & Engineers Limited. Whilst active in 
the general affairs of the group, he has of recent 
years given much of his time to the last-named Com­
pany, whose works are at Letchworth. They are 
among the largest steelfounders in Great Britain and 
their range of engineering products includes the well- 
known Jones KL mobile cranes.
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Raw Material Markets
Iron and Steel

Supplies of pig-iron and scrap to the foundries con­
tinue to cause much anxiety. Output of hematite has 
been reduced considerably due to shortage of ore, and 
not until imports of foreign ore are increased will pro­
ducers be able to provide a much larger tonnage. In­
creased supplies of high-phosphorus pig-iron should be 
available from the Derbyshire area when the new fur­
nace is working normally. The refined-iron makers 
will also be able to step up production when they can 
secure additional supplies of pig-iron and scrap, and 
a more regular flow of raw materials would enable 
makers of low- and medium-phosphorus iron to obtain 
maximum outputs.

The raw materials position at the steelworks re­
mains acute, particularly the shortage of scrap, and the 
need for larger quantities of basic-steel making pig-iron 
cannot be ignored in assessing the future supply posi­
tion of the foundries.

The engineering, motor, and textile foundries have 
plenty of work on hand and potential business is good. 
The light and jobbing foundries have sufficient work 
on hand to warrant larger tonnages of high-phosphorus 
pig-iron than are at present forthcoming. Foundry coke 
is coming forward generally to schedule, while ganister, 
limestone, and firebricks are forthcoming to require­
ments, but some grades of ferro-alloys present some 
difficulty.

No relief is, as yet, forthcoming for the re-rollers, 
whose supplies of steel semis are at a very low level. 
Substantial orders are on hand for their products of 
sections, bars, and strip, and fresh orders are not diffi­
cult to obtain. Deliveries of steel semis from home 
steelworks are far below requirements and only small 
tonnages of Continental material are coming to hand. 
Many mills are on short time. Sheet re-rollers are also 
in need of greater quantities of sheet bars. The mills 
are taking up all available supplies of defective material 
and crops.

Non-ferrous Metals
Although further discussions on the vexed question 

of fixing upper limits for brass and copper ingots are 
believed to have taken place, no announcement has 
been made to give effect to maximum prices. However, 
the plan has not been abandoned, and it is believed that 
in a matter of a few weeks the scheme will be put into 
force, at any rate for brass ingots and billets. It seems 
likely, however, that a decision about copper may be 
delayed. Business in secondary metals is decidedly 
slow and purchases very difficult to arrange. On every 
hand there is talk of evasion of the Order, in spirit if 
not in letter, but these reports seem to lack substance, 
inasmuch as it is apparently impossible to obtain chapter 
and verse for such incidents. Only a modest tonnage 
of Government scrap is now coming out, and here, 
again, it seems to be difficult to find anyone who has 
been fortunate enough to secure a parcel. It has been 
suggested that the authorities are working on some 
kind of a rota system, which ensures that everyone 
gets something in turn, but, if this is so, it would seem 
that the allocations are well spaced out, for there is 
not much heard nowadays of Ministry material. This 
should not really occasion surprise, for it is well known 
that the wartime surplus of Government stock is pretty 
well exhausted.

Tin has been an erratic market, with some reaction 
following the rally which followed the big drop caused 
by the severe cutback in the U.S. price. Some pessi­
mism seems to have been engendered by a report that

the U.S. Government had sent word to the Belgian 
Congo producers recalling a clause in the American 
purchase contract which provided for suspension of 
purchases if the price exceeded 103 cents. Confirma­
tion of this is lacking, but the idea that the price would 
in fact decline to SI.03 per lb. has been fairly preva­
lent. A t the end of last week the New York figure 
was 106 cents. In view of the fall of some 23 cents 
that has now occurred in the New York price, .and the 
heavy decline in the quotation on the London Metal 
Exchange and in the Far East, it would seem that the 
time is fast approaching, if it has not already arrived, 
when the United States will once again appear as a 
buyer on the world market.

Official tin quotations on the London Metal 
Exchange were as follow :—

Cash—Thursday, £960 to £970; Friday, £930 
to £932 10s.; Monday, £910 to £915; Tuesday, £910 
to £915: Wednesday, £950 to £960.

Three Months— Thursday, £932 to £932 10s.; Friday. 
£895 to £900; Monday, 872 10s. to £875; Tuesday. 
£875 to £880; Wednesday, £900 to £905.

Claim for Damages Dismissed
At the Derbyshire Assizes last week William Albert 

Craig (44), of Derby, brought a claim for damages for 
the loss of his right leg, following an accident at the 
Qualcast, Limited, foundry, Derby, by whom he was 
employed at the time as a moulder.

When casting moulds with a man named Griffiths in 
the late afternoon of April 8, 1949, Craig claimed that, 
as he was carrying a ladle of molten metal, Griffiths, 
who was subject to serious stuttering, collided with him. 
Griffiths, as many people who stutter frequently do. 
had closed his eyes in a  paroxysm of stuttering, while 
trying to say something. Although it was only a touch, 
it was sufficient to cause the molten metal to spill over 
Craig’s right ankle and into his boot. The burning was 
so serious that the leg was amputated, first just above 
the ankle, and later just below the knee.

Mr. A. J. Flint, who appeared for Craig, said, although 
his employers had given him another job, that because 
he was not able to continue as a  moulder, Craig had 
lost earning power and now wore an artificial leg.

The company denied that Griffiths had caused the 
accident, said Mr. I. Sutherland for the firm. It was 
alleged that Craig had been negligent himself, in that he 
had bumped into one of the machines.

In the witness box, Griffiths denied that he had 
bumped into Craig. The first he knew of the accident 
was when he heard Craig call out that he had “ stopped 
one.” At that time he (Griffiths) was standing close to 
the bogey having his own ladle filled with molten metal. 
The works manager, Mr. H. Clarke, said he had visited 
Craig in hospital on several occasions, but Craig had 
not mentioned then that he had collided with Griffiths. 
Two more witnesses who were stated to be in the 
same shop at the time gave evidence that Griffiths did 
not cause the accident.

Mr. Justice Pilcher said that, although he felt the 
greatest sympathy for Craig in his unfortunate acci­
dent, he was bound to find the case had not been 
proved, and would therefore be dismissed.

Luncheon
M O ND NICKEL COMPANY, LIMITED

Mr. L. K. Brindley, chairman of the company, who 
presided over a luncheon held at Grosvenor House, 
London, W .l, yesterday (Wednesday), had as his guests 
editors of the technical Press.
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High-duty irons of suitable compositions for 

cylinders, chemical use, wear resistance and 

other special needs are readily achieved 

by using Workington Hematite Irons or 

“ UCO ” Cylinder Irons in the mixture.

Machine cast and free from sand and 
unwieldy pieces, of uniform composition 
throughout each cast, easily handled, quick 
melting, requiring much less coke and lime 
in the cupola than ordinary pig, they meet 
the requirem ents of m odern foundry practice.

THE UNITED

STEEL
COMPANIIS W

WORKINGTON CYLINDER IRONS

W O R K I N G T O N  I R O N  & S T E E L  C O M P A N Y
W  O R K I N G T O N  Telephone: W ork ing to n  206 Teleg ram s: “  M osbay,”  W o rk ing to n  C U M B E R L A N D

Branch o f The United Steel Companies Lim ited

®  W. 76
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PIG-IRON
Foundry Iron.—No. 3 I r o n ,  C l a s s  2 :—Middlesbrough, 

£10  17s. 9 d .; Birmingham, £10  13s.
Low-phosphorus Iron.— Over 0.10 to 0.75 per cent. P , 

£ 12  9s., delivered Birmingham. Staffordshire blast-
fnmace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si)—North Zone, £ 12  10s. 6d. ; South 
Zone, £ 12  19s.

Scotch Iron.—No. 3 foundry, £ 12  7s. 9d., d/d Grange­
mouth.

Cylinder and Refined Irons.—North Zone, £ 13  7s. 6d . ; 
6outh Zone, £ 13  10s.

Refined Malleable.— P, 0.10 per cent. max.—North Zone, 
£ 13  17s. 6d . ; South Zone, £14.

Cold Blast.—South Staffs, £ 16  10s. 6d.
Hematite.— Si up to 24 per cent., S. & P. over 0.03 to 0.05 

per c e n t . N . - E .  Coast and N.-W. Coast of England,
£ 12  7s. 6d . ; Scotland, £ 12  14 s .; Sheffield, £ 13  2s. 6d. ;
Birmingham, £ 13  9 s .; Wales (Welsh iron), £ 12  7s. 6d.

Spiegeleisen.—20 per cent. Mn, £ 18  3s.
Basic Pig-iron.— £10  19s. all districts.

FERRO-ALLOYS
(Per ton unless otherwise stated, delivered.)

Ferro-silicon (6-ton lots).— 40/55 per cent., £37 15s., 
basis 45% Si, scale 14s. per u n it; 70/84 per cent., £52, 
basis 75% Si, scale 14s. 6d. per unit.

Silicon Briquettes (5-ton lots and over).—21b. Si,
£44 2s. ; lib. Si, £45 2s.

Ferro-vanadium.-—50/60 per cent., 15s. per lb. o f V.
Ferro-molybdenum.— 65/75 per cent., carbon-free, 9s. 6d. 

per lb. of Mo.
Ferro-titanium.—20/25 per cent., carbon-free, £ 175 ; ditto, 

copper-free, £190.
Ferro-tungsten.— 80/85 per cent., 35s. 6d. per lb. o f W.
Tungsten Metal Powder.— 98/99 per cent., 37s. 6d. per 

lb. of W.
Ferro-chrome (6-ton lots).—4/6 per cent C, £66, basis 60% 

Cr, scale 22s. per u n it; 6/8 per cent. C, £61, basis 60% Cr, 
scale 21s. per u n it; max. 2 per cent. C, Is. 6Jd . per lb. 
C r ; max. 1 per cent. C, Is. 7£d, per lb. C r ; max. 0 .15  per 
cent. C Is. 8d. per lb. C r .; max. 0.10 per cent. C, Is. 8Jd. 
per lb. Cr.

Chromium Briquettes (5-ton lots and over). —11b. Cr, 
£69 4s.

Cobalt.— 98/99 per cent., 17s. 6d. per lb.
Metallic Chromium.—98/99 per cent., 5s. l id .  per lb.
Ferro-manganese (blast-furnace). — 78 per cent., 

£37 19s. lOd.
Manganese Briquettes (5-ton lots and over).—21b. Mn, 

£46 18s.
Metallic Manganese.—96/98 per cent., carbon-free, 

£215  per ton.
SEMI-FINISHED STEEL

Re-rolling Billets, Blooms, and Slabs.—B a s ic  : Soft, u.t., 
£ 17  4 s .; tested, up to 0.25 per cent. C (100-ton lots), 
£ 17  9 s .; hard (0.42 to 0.60 per cent. C), £ 19  4 s .; silico- 
manganese, £24 6s. 6d . ; free-cutting, £20 9s. S ie m e n s  
M a r t i n  A c id  : Up to 0.25 per cent. C, £22 U s. 6d . ; case- 
hardening, £23 9 s .; silico-manganese, £26 14s.

Billets, Blooms, and Slabs for Forging and Stamping.—
Basic, soft, up to 0.25 per cent. C, £20 4 s .; basic, hard, 
over 0.41 up to 0.60 per cent. C, £21 9 s .; acid, up to 
0.25 per cent. C, £23 9s.

Sheet and Tinplate Bars.—£17  6s. 6d.

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

£2 1 3s. ; boiler plates (N.-E. Coast), £22 10s. 6d . ; ohequer 
plates (N.-E. Coast), £23 8s . ; heavy joists, sections, and 
bars (angle basis), N .-E. Coast, £20 Is. 6d.

Small Bars, Sheets, etc.—Rounds and squares, under 3 in., 
untested, £22 1 5 s . ; flats, 5 in. wide and under, £22 1 5 s . ; 
hoop and strip, £23 10 s . ; black sheets, 17/20 g., £29 1 3 s . ; 
galvanised corrugated sheets, 17/20 g., £43 6s.

Alloy Steel Bars.— 1-in. dia. and up : Nickel, £37 19s. 3d. ; 
nickel-chrome, £56 6s . ; nickel-chrome-molybdenum, £63 Is.

Tinplates.— 48s. 3Id . per basis box.

NON-FERROUS METALS
Copper.—Electrolytic, £234 ; high-grade fire-refined, 

£233 10 s . ; fire-refined of not less than 99.7 per cent., £233 ; 
ditto, 99.2 per cent., £232 10 s . ; black hot-rolled wire 
rods, £243 12s. 6d.

Tin.— Cash, £950 to £960; three months, £900 to 
£905; settlement, £955.

Zinc.— G.O.B. (foreign) (duty paid), £ 16 0 ; ditto 
(domestic), £160 ; “  Prime Western,”  £160 ; electrolytic, 
£164 ; not less than 99.99 per cent., £166.

Lead.—Good soft pig-lead (foreign) (duty paid), £ 16 0 ; 
ditto (Empire and domestic), £160 ; “  English,”  £ 16 1 10s.

Zinc Sheets, etc.— Sheets, 15g. and thicker, all English 
destinations, £ 18 0 ; rolled zinc (boiler plates), all English 
destinations, £ 17 8 ; zinc oxide (Red Seal), d/d buyers’ 
premises, £178.

Other Metals.—Aluminium, ingots, £ 12 4 ; antimony, 
English, 99 per cent., £390 ; quicksilver, ex warehouse, 
£73 10s. to £74 ; nickel, £454.

Brass.—Solid-drawn tubes, 24id. per lb .; rods, drawn, 
2 7 d .; sheets to 10 w.g., 2 8 |d .; wire, 30Id. ; rolled metal, 
27 id .

Copper Tubes, etc.—Solid-drawn tubes, 26|d. per lb.; 
wire, 261s. 9d. per cwt. basis; 20 s.w.g., —s. per owt.

Gunmetal—Ingots to BS. 1400—LG2— 1 (85/5/5/5), 
£28 5; BS. 1400—LG 3— 1 (86/7/5/2), £302 ; BS.
1400—G l— 1 (88/10/2), £369 ; Admiralty GM (88/10/2), 
virgin quality, — , per ton, delivered.

Phosphor-bronze Ingots.— P.B1, £379 ; L .P .B 1, £322 per 
ton.

Phosphor Bronze.— Strip, 39d. per lb.; sheets to 10 w.g., 
4 1 | d . ; wire, 4 3 Jd .; rods, 39 d .; tubes, 44d .; chill cast 
bars : solids — , cored, — . (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, 2s. 6£d. per lb. (7%) 
to 3s. 6£d. (30% ); rolled metal, 3 in. to 9 in. wide X 
.056, 3s. Ojd. (7%) to 4s. 0£d. (30 % ); to 12  in. wide x  
.056, 3s. OJd. to 4s. I d . ; to 25 in. wide X .056, 3s. 2Jd . 
to 4s. 3d. Spoon and fork metal, unsheared, 2s. 9}d. to 
3s. 9Jd. Wire, 10g., in coils, 3s. 6£d. (10% ) to 4s. 6£d. 
(30%). Special quality turning rod, 10 % , 3s. 5 Jd .; 
15% , 3s. 10 £ d .; 18% , 4s. 2£d. All prices are net.
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Obituary  Recent Wills
M r .  E. A . G u t h r i e ,  manager of the American divi­

sion of the Metropolitan-Vickers Electrical Export 
Company, Limited, since January 1, 1948, died on 
June 12. He joined the British Westinghouse Company 
as a  school apprentice in 1910. After periods with 
Switchgear & Cowans, Limited, and Ferguson Pailin, 
Limited, he returned to Metropolitan-Vickers in 1920. 
In 1935 Mr. Guthrie joined the M-V Export-Company 
as a sales engineer at the London office, and at the 
beginning of 1947 he transferred to the South American 
division, later being appointed manager of the division.

M r .  F. S. H o l d e r ,  a member of the London office 
staff of the Metropolitan-Vickers Electrical Export 
Company, Limited, from 1923 to 1949, when he retired, 
died on June 6. Born in 1882, Mr. Holder was the 
eldest son of Sir Frederick Holder, the first speaker 
of the Australian Federal Parliament. He joined the 
old British Westinghouse Company in 1906 and in 1907 
sailed for South America as one of the company’s first 
overseas representatives. He remained in the Argen­
tine until the outbreak of the 1914-18 war. In 
1919 he joined the newly-formed Metropolitan-Vickers 
Electrical Export Company.

Contracts Open
The da tes  given are the latest  on which lenders will  be 

accepted. The addresses are those trom which forms of tender 
mag be obtained. Details  of tenders  w ith  the reference E.P.D.  
or C.R.E. can be obtained from the Commercial Relations and 
Exports  Department ,  Hoard of Trade, Thames House North,  
Millbank. London, S .H U .

JO H A N N E SB UR G , July  12—H at-bottom  rails and fishplates, 
the Rural D istrict Council. Mr. 0 .  M. Farrell, engineer and  
surveyor, 34, Green Bat, Alnwick.

ALNW ICK, July  16—Supplying and lay in g  1,140 yds. of 
2 in . and 3 in. or 5 in. and 3 in . d ia. cast-iron m ains, for 
for the South African R ailw ays. Room 1086 (CRE (IB) 
63628/61).

B une, C. H . P., a  retired m etallurgist, of Knuts-
ford (Ches) ........................................................................ £12,482

K e a t le y ,  J o n s , a director o f  John K eatley (B ir­
m ingham ), Limited, m etal morchants ..............  £21,194

P o d l t o n ,  F r a n c i s ,  late senior partner of Poulton &
Son, boiler settin g  engineers, of R e a d in g ..............  £45,988

S c u l l a r o ,  H a r r y ,  a  principal of H. Scullard & Son, 
consulting m arine engineers, of Newcastle-upon-
Tyne ...................................................................................  £4,125

S a u t t e r ,  J. J., late m a n a g i n g  director of Ph ilip  &
Son, Lim ited, engineers and shipbuilders, of
Dartmouth ........................................................................ £28,274

Frost, J. C., for 52 years employed in the heat- 
treatm cnt departm ent of Thos. Firth & John
Brown, Lim ited ............................................................  £9,414

Cowap, J. E., jo in t m anaging diroctor of Fodens,
Limited, motor vohicle m anufacturers, of
Sandbach (Cheshire) ................................................. £13,806

iiEREDiTn, II. D., a director of Rownson, Drew & 
Clydesdale, Limited, manufacturers of elevators 
and conveyors, and hardware and machinery  
exporters, of London ................................................. £12,598

G l e n n ,  G e o r o e ,  chief m etallurgist and chem ist o f  
Tinsley Wire Industries, Lim ited, Sheffield, and 
a  founder mcmbor and president of tile Sheffield
M etallurgical Association .....................................  £786

S m ith ie s ,  R. H., governing director of John Jam es 
Sm ithies, Lim ited, iron and steel stockholders, 
etc., of Rochdale, and of John Petrie (Tho Baum),
Limited, iron and m etai m erchants, of Rochdale £54,208

F a i r i io lm e ,  F. C„ a former m anaging director of 
Cammell Laird & Company, Lim ited, and of 
Thomas Firth & Sons, L im ited, from 1908 to 1929, 
and who, as chairman of th e Firth-Brearloy  
Stainless Syndicate, Lim ited, was closely con­
nected with the development of sta in less steel
in th is  country ............................................................  £36,020

M a le k ,  E .  M „  who had had considerable experience 
with railway electrification schemes, and a t one 
tim e w as assistant chief engineer of the Central 
London R ailway Company, and who had also  
served with The British Thomson-Houston Com­
pany, L im ited , tile E nglish Electric Company,
Limited, and British Insulated Callender’s 
Cables, Limited ............................................................  £29,623

LOW PHOSPHORUS 
REFINED & CYLINDRU 
HEM ATITE 
MALLEABLE 
DERBYSHIRE 
NORTHAM PTONSHIRE

P I G - I R O N
SWEDISH CHARCOAL c P

. O  a  S ’* ” *

^  ^  FERRO SILICON 12/14%
w **® * ALLOYS & BRIQUETTES

And (rt f—
BIRMINGHAM, 2. LIVERPOOL, 2. GLASGOW, CJ. 
39, Corporation St., 13, Rumford St», 93, Hope Street,

Midland 3175/i Central 1558 Central 996» REFRACTORIES

N.F. METALS & ALLOYS 
LIM ESTONE 
GANISTER 
MOULDING SAND
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CLASSIFIED ADVERTISEM ENTS
PREPAID RATES : Twenty words for 5s. (minimum charge) and 2d. per word thereafter. Box Numbers.

2s. extra (including postage of replies).

Advertisements (accompanied by a remittance/ and replies to Box Numbers should be addressed to the Advertisement 
Manager, Jroundry Trade Journal, 49, Wellington Street, London, W.C2. If received by first post Tuesday advertisements 
tan normally be accommodated in the following Thursday's issue.

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

I710U N D R Y  MANAGER, desiring
. change, seeks post in Birmingham, 

W olverhampton area. Experienced in a ll 
respects of foundry work. Sound practical 
and technical qualifications. M .I.B .F .
and A .M .I.P .E .—Box 1066, E o o n d ry  T ra d e  
J o u r n a l .

Fo r e m a n  p a t t e r n m a k e r  (47),
married, now employed with large  

non-ferrous London founders, sand and  
die, seeks position of trust where ab ility  
and general foundry knowledge, including  
die design and technical sa les experience, 
are a n  asset.—Box 1003, F o u n d r y  T ra d e  
J o u r n a l .

S IT U A T IO N S  V A C A N T

IRON MOULDER required for Jobbing  
Foundry in South-East London. This 

is  an opening for an experienced m an who 
requires a  permanent job and a good wage. 
Accommodation can be arranged for a  
single m a n —Box 1071, F o u n d r y  T ra d e  
J o u r n a l .

W ELL-KNOW N Firm of C oro.B inder  
M anufacturers require m an with  

energy and in itiative as REPR E SENTA ­
TIV E for Lancs, and Torks. area. 
Foundry experience essential. Car an  
advantage. Good salary and expenses
paid.—W rite, s ta tin g  age, experience, etc., 
to  Box 1070, F o u n d ry  T ra d e  J o u r n a l .

TWO able and keen FO UNDRY  
TECH NICIANS required for servicing  

well-known bonding m aterial. Practical 
experience essential. One about 28-32 years 
of age, th e other 24-25. Salaries not leee 
than £550 and £450 per annum respec­
tively. Able to drive car. W ill work half 
tim e in laboratory and half tim e on 
servicing.—Good prospects for r ight men. 
—Box 1031, F o u n d ry  T ra d e  J o u r n a l .

LARGE Founders in S.E. London have 
the following posts vacant :—

(а) M ETALLURGIST for work in  con­
nection w ith the production of cast iron 
and copper base materials.

(б) M ETALLURGIST for work on ligh t 
alloys. Applicant w ith knowledge of alu­
m inium and m agnesium  base a lloys used 
for castings w ill be preferred.

(c) M ETALLURGIST for investigations  
on non-ferrons a lloys in Research 
Laboratory. Applicant should have a  
good degree in m etallurgy or equivalent 
qualification, or a lternatively a  degree in  
physics or chem istry w ith m etallurgical 
experience.

(d) RADIOLOGISTS for X-ray inspec­
tion of castings. Applicant, w ith experi­
ence in th e interpretation of radiographs 
of ligh t a lloy  castings will he preferred.

Salaries according to  qualifications and  
experience.—W rite P e r s o n n e l  M an a g e r , 

Messrs, J. Stone & Co. (Charlton). Ltd., 
W oolwich Road, Charlton, London, S.E.7.

S IT U A T IO N S  V A C A N T —Corrfd.

"Y/'ITItEOUS ENAM ELLING .—Experi-
v cnced Man required to take charge 

of Mill-room. Knowledge of sheet and cast 
iron enamels, also colour m atch ing.—Box 
1065, F o u n d r y  T r a d e  J o u r n a l .

A s s i s t a n t  f o r e m a n  wanted for
. small Iron Foundry, E ast Anglia. 

State salary wanted and give fu ll details 
of training and experience.—Box 1030, 
F o u n d ry  T ra d e  J o u r n a l .

F OUNDRY MANAGER.—W anted Man­
ager to take fu ll charge of 

medium sized Iron Foundry in  Sunderland 
area. Must be thoroughly conversant with 
modern iron foundry practice and have 
had some commercial experience.—W rite, 
givin g full particulars of training, statin g  
age, salary required, etc., to Box 1046, 
F o u n d ry  T ra d e  J o u r n a l .

A SSISTANT (18/20) required for 
investigation work on Foundry Bond­

ing Agents a t Laboratory in Liverpool. 
Experience in Foundry Sand T esting an  
advantage. Facilities granted for part- 
tim e education. Pension Fund. Good 
prospects.—W rite full details age, experi­
ence, and salary required, to S t a f f  M a n a g e r  
(R ef. A /L ), F. W. Berk & Co., Ltd., 1-19, 
New Oxford Street, London. IV.0.1 .

Qu a l i f i e d  m e t a l l u r g i s t  re­
quired for the control of whiteheart 

malleable iron production. A person who 
has experience of gas annealing preforred. 
—W rite, g iv in g  details of age, training, 
experience, etc., to B ox 1049, F o u n d ry  
T ra d e  J o u r n a l .

FOUNDRY FOREM AN required for 
M alleable Iron Foundry. To control 

foundry and ancillary departm ents. Must 
have sound experience o f jobbing and 
repetition m oulding, corem aking, core­
blowing, sand and production control, and 
paym ent by results m ethods. Good dis­
ciplinarian. E xcellent future prospects.— 
W rite, w ith fu ll details of training, ex­
perience, and present salary, to  Box 1041. 
F o u n d ry  T ra d e  J o u r n a l .

F o u n d r y  s u p e r i n t e n d e n t  (aged
35/45) required for Grey Iron 

Foundry handling a lso  high tensile iron, 
in W est R iding of Yorkshire, producing 
50 to 60 tons of high qu ality  precision 
machine castings per m onth. Applicants 
m ust have proved them selves in  a  sim ilar  
capacity and should be capable of tak ing  
full responsibility to  the Works M anager 
for both the pattern m aking departm ent 
and com plete foundry covering core- 
m aking, machine and floor moulding, 
fettling , cupolas and m etal and sand con­
trol. Also to have knowledge to facilitate  
in stitu tin g and operating foundry loading  
system . Starting salary commensurate 
with responsibility.—Replies, which will be 
treated as strictly  confidential, should state  
age. full details of practical and technical 
training, positions held and present salary, 
Box 1050, F o u n d r y  T ra d e  J o u r n a l .

S IT U A T IO N S  V A C A N T —Contd,

A s s i s t a n t  m e t a l l u r g i c a l
ANALYST required for modern iron- 

foundry laboratory. Experience in the 
analysis of plain and  alloy irons essential. 
Position offers scope for advancem ent.— 
Replies in confidence to C. A k r i l l ,  L td . ,  
Golds Green Foundry, West Bromwich.

FOUN D R Y  SH IFT  FOREMAN required  
by Non-ferrous Refiners. B illet and  

In got M anufacturers in Birm ingham  area. 
Commencing salary £550. A pplicants  
should be capable of supervising a ll labour 
and controlling Electric, Coal and O il 
Fired Furnaces. Full particulars in con­
fidence—Box 1068, F o u n d r y  T ra d e  J o u r n a l .

Th e  a n d e r s t o n  f o u n d r y  c o .,
LTD., Railw ay Perm anent W ay  

Engineers and Ironfounders, require the  
services of an ASSISTANT WORKS 
MANAGER. Applicants should have sound 
training in  m echanical engineering, with  
practical foundry experience. Adm inistra­
tive experience am advantage. Good 
prospects for the r igh t m an.—Apply, 
sta tin g  age, experience, and salary re­
quired, to  th e S e c re ta ry , at P ort Clarence, 
Middlesbrough.

SK IL L E D  M OULDERS, PLATERS,
TURNERS, BORERS, etc., required 

by D istington Engineering Co., Ltd., 
I \ orkington, Cumberland.—For farther
details apply to the L a b o u r  M a n a g e r .

FO UN D R Y  FOREM AN required, to  
take chargo Iron Foundry in  N orth- 

W est on .job b in g  work up to  8 cwts., but 
changing part to repetition lig h t cast­
ings. M ust be capable o f training labour, 
etc. Excellent prospects to r ight man — 
Box 1074, F o u n d r y  T ra d e  J o u r n a l .

F o u n d r y  m a n a g e r , accustomed to 
m echanised m ass " production, for 

Iron Foundry in Midlands.
The equipm ent is modern, serviced by 

well equipped sand, chemical and physical 
test laboratories, adequately m aintained  
by well trained engineering staff.

A Leader is required, having sonUd 
practical foundry knowledge and a  
capacity to m ake tho best use of all 
facilities  available. Keen but practical 
in terest in  costs, output, q u ality  and  
m aintenance of good relationship required. 
Salary in  keeping w ith responsibility  
involved.

Applicants are invited to send details  
in confidence, tra in ing experience, present 
production, and salary level, to  Box 1072. 
F o u n d r y  T ra d e  J o u r n a l .
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P A T E N T

THE Proprietor of B ritish  P aten t No. 
601968, entitled “ Improvements in the 
extraction of alum ina from its ores,” offers 

sam e for license or otherwise to ensure 
practical working in Great B ritain — 
Inquiries to S in g e r ,  S te r n  &  C a r lb e rg ,  14, 
E ast Jackson Boulevard, Chicago, 4, 
Illinois, U.S.A.

P A R T N E R S H IP

P ATTERNM AKER, w ith  sm all staff, 
est. 2 years, needs a  PA R T N ER , with 

capital. W orking preferred. E .  London 
area.—Box 1064, F o u n d r y  T r a d e  J o u r n a l .

F IN A N C IA L

OLD-ESTABLISHED Midland Firm, 
with extensive connections, interested  

in  purchasing part Share Capital, with  
seat on Board, or Grey Iron Foundry. Can 
place long term contracts of upwards of 
30 tons weekly, repetition and jobbing  
casting work. Small foundry desirous of 
expanding not objected to.—Box 1069, 
F o u n d r y  T r a d e  J o u r n a l .

W AN TED  an interest in a  sm all Iron  
Foundry in the London area, who 

either specialises or can be adapted to 
sm all soft grey iron castings.—A pply Box 
1073, F o u n d r y  T r a d e  J o u r n a l .

L A G E N C Y  W A N T E D

LONDON AREA.—Engineers' Agents, 
w ith good offices in W estminster, 

require AGENCY for Malleable or Steel 
C astings. I f  principals have established  
connections am ongst users in the area, re4 
muneration required would be correspond­
ingly moderate.—Box 1061, F o u n d r y  T r a d e  
J o u r n a l .

M A T ER IA LS  F O R  S A LE

LARGE and Small Rollers. Solid and 
Lam inated Woods. Also turnery in  

a ll hardwoods, including Lignum .— 
M u s t i l l ,  Clifton Road E ast, Liverpool, 6.

R OLLER Conveyor Track, 12 in. wide, 
l i  in. dia., roller 4 in. centres. 

12s. 6d. per ft .
F R A N K  | S A L T  & C O . ,  L T D . ,  

S t a t io n  R o a d , B la c k h e a th , B irm in g h a m . 
B L A .  1635.

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

B OGIE LADLE, secondhand, in good 
condition, required. 6-8 cwts. 

capacity . Vaughans, Ltd., or sim ilar 
make. Box 1062.

R EQ U IR ED , urgently, 30-cwt. Geared 
• Crane Ladle. New or secondhand.— 

N e w c a s t  F o u n d r i e s ,  L t d . ,  Silverdale, 
Staffs.

OF Ï1 R  YOUR SURPLUS PLANT 
TO

F R A N K  S A L T  A  C O . ,  L T D . ,
Station  Road, Blackheath, B irm ingham .

B L A .  1635. 1

FOUNDRY TRADE ̂ JO U R N A L 
M A C H IN E R Y  W A N T E D — C o n td .

W ANTED. — Aluminium Bale - Out 
Furnace, 100-lb. capacity, gas fired. 

—II. B. B a r n a r d  & S o n s ,  L t d . ,  Dudley 
Port, Tipton, Staffs.

R EQ U IR ED , urgently, one “ Mulbaro,” 
suitable for 400 volts, 3-phase supply, 

and two barrows.—N e w c a s t  F o u n d r i e s ,  
L t d . ,  Silverdale, Staffs.

M A C H IN E R Y  F O R  S A LE

IT^OR SALE.—1-5 Ton Gas Fired Blower, 
. fitted Zinc T iltin g  Furnace. 3-ton 
capacity, with pyrometer equipm ent and 

two spare parts. Manufactured by British  
Furnaces, Chesterfield. In good condition. 
Price on application.—Box 1067, F o u n d r y  
T r a d e  J o u r n a l .

T ILGH M AN Shot B last Plant. 
Chambers 15 ft. by 8 ft. by 8 ft. 3 in., 

w ith filters, regulators, couplers and 
exhaust fan. Complete with air com­
pressor g iv in g  100 lbs. per sq. in., 16 h.p. 
motor starter for 400/3/50 supply.—F. J .  
E d w a r d s ,  L t d . ,  Lansdowne House, 41, 
Water Street, B irm ingham , 3. CENtral 
7606.

6 0 0
F A N S  A N D  B L O W E R S

w r  A A A - t l m .  encased type Fan, 
< 0 , U U U  by B R IT IS H  A IR  CON­

D ITIO N ER S. 21 in . w .g., 320 r .p jn ., in let 
66 in. dia., horiz. bottom discharge 43 in. 
by 47 in., shrouded m ultivano impeller.

18.000-c.f.m. sheet m etal encased Fan, by 
STANDARD & PO CH IN . 4 in. w .g., 1,310 
r.p.m., 29 in. dia. inlet, vert, upwards dis­
charge 28 in. by 20 in., shrouded m ultivane  
impeller, suitable for other duties varying  
down to 5,000-c.f.m., 1 in. w .g., 556 r.p.m.

15.000-c.f.m. sheet m etal encased Fan, by 
CHAPM AN E N G IN E E R IN G  CO. 1} in. 
w.g., 585 r .p jn ., 30 in. dia. inlet, vert, 
upwards discharge 22 in . by 28 in., m ulti- 
vane impeller, arranged to drive from 5-h.p. 
T.E. motor 400/3/50.

SEVEN 13,900-c.f.in. sheet m etal encased 
Fans, by R. K. W EBSTER. 3 in. w .g., 
802 r.p.m.. 27 in. dia. inlet, top horiz. dis­
charge 27 in. by 18 in ., m ultivane impeller, 
arranged belt drive, w ill give 6,000-c.f.m. 
1 in. w .g., 434 r.p.m.

Eleven 10,000-c.f.m. sheet m etal encased 
type Fans, by M ATTHEW S & YATES. 
3 in. w .g.. 980 r.p jn., in let 22 in . dia., 
horiz. bottom discharge 23 in. by 161 in., 
paddle blade impeller, arranged for belt 
drive, w ill also give 5,000-c.fan. 1 in . w .g ., 
500 r.p.m.

Seven 10,000-c.f.m. casing type Fans, by  
K E IT H  BLACKMAN. 11 in . w .g., two 
bottom in lets 15 in. by 293 in., bottom dis­
charge 24 in. by 261 in. 4-h.p. a t  645 r.p.m. 
required.

GEORGE COHEN
S O N S  & C O . ,  L T D .

W O O D  L A N E , L O N D O N : W .I2
T e l  :  S h e p h e rd s  B u sh  2070

and S T A N N IN G L E Y  nr. L E E D S
T e l  :!P u d s e y  2241

M A C H IN E R Y  FO R . S A L E -C o n fd .
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F OR SALE.--One Coleman No. 24A 
Davenport Type Machine Jarr, 

Roll-over. Pattern draw 12 in .; 1,100 lbs. 
working capacity. Suitable for boxes u p  
to 40 in. by 24 in. Price £350.—Box 288, 
F o u n d r y  T r a d e  J o u r n a l .

IN  S T O C K  IN  S L O U G H  F O R  
IM M E D IA T E  D E L I V E R Y .

CO K E-FIR E D  TIL T IN G  FUR- 
NACES, as new, with K eith  

Blackman a.c. Fans, 250 lbs. and 
440 lbs. size. £125 each.

BALE-OUT FURNACES, by 
Morgan and British Furnaces. 
200 lbs.-400 lbs., in stock. Prices 
£40 to £150.

W E I G H I N G  M ACHINES. 
30-cwt., 1-ton. 3-cwt., etc. Suitable 
for cupola charges. Cheap.

Small and Large D IS IN T E ­
GRATORS, by Alfred Herbert, a t 
£28 to £48.

Several CUPOLAS, from i  ton 
per hour to 3 tons per hour. D etails  
on request.

Plenty of Foundry Equipm ent in 
stock. Im m ediate a tten tion  all 
enquiries.

E L E C T R O G E N E R A T O R S  L T D .
£ ___  A u s t r a l i a  R o a d , S lo u g h .

T e le p h o n e  : S lo u g h  22877.

ALB,ON WORKS
“ P O L F O R D ”  F O U N D R Y  P L A N T  A N D  

E Q U I P M E N T — IM M E D IA T E  D E L I V E R Y .

P O L FO R D ” CORE SAND M IX ER . 
1 cwt. capacity, 7$ h.p. Motor; 

3 cwt. capacity, 12J h.p. Motor.
ALL TH E ABOVE WOUND FOR 400 

volts, 3-phase, 50 cycles.
“ PO LFORD ” FURNACES, CENTRAL  

A X IS—COKE F IR E D . 100 lbs., 250 lbs., 
and 400 lbs. capacity.

OIL F IR E D —DITTO. 400 lbs. capacity. 
■•PO LFO R D ” CRUCIBLE FURNACE— 

O IL  F IR E D . 200 lbs. capacity.
“ PO LFORD ” COKE F IR E I) MOULD  

D R IER .
" PO LFORD ” VIBRATORY SCREEN.

Capacity up to 8 tons per hour.
WE ARE SELLING AGENTS FOR THE  

“ P O L F O R D ” RANGE OF FO UN D R Y  
PLANT A N D  EQ UIPM ENT, AND IF  
YOU DO NOT SEE LISTED TH E ITEM  
R EQ U IR ED . PLEASE LET US HAVE  
DETAILS, AS IN  A NY CASE WE CAN 
USUALLY GIVE VERY GOOD 
DELIVERY.

T H O S  W. W ARD LTD.
A L B IO N  W O R K S  : S H E F F IE L D

P h o n e  2 6 311________________________“  F o r w a r d .”
Remember . Wards might have i t !

DELIVERY EX 'STOCK
New shot blast cabinets 
complete w ith DusU  

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

Low prices.
Please send for our N EW  

Illustrated catalogue on request

ELECTROGENERATORS
L T D .

14 AUSTRALIA RD., SLOUGH
Telephone I S L O U G H  22877 

B U Y  F R O M  US A N D  S A V E  M O N E T
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SK LENAR FURNACE, 1 -ton capacity, 
ooke-fired. T ilted electrically . 

Installed new 1944 for war work. Very 
little  used. Complete with brick canopy. 
Price £600.-—Box 543, F o u n d r y  T r a d e
J o u r n a l .

F O R  S A L E

NO. 16 ATRITO E CRUSH ER by Alfred 
Herbert, com plete with Feed Hopper, 

overhauled and with a  quantity of spares. 
Also a No. 12 Atritor by Alfred Herbert, 
for which we have availab le about 6 tons 
of spares. Both theso m achines are offered 
a t extrem ely low prices for quick  
clearance.

S A V I L L E - C A L V E R T  ( M A C H I N E R Y ) ,  
L IM IT E D  

B IR M IN G H A M  R O A D ,  
S T R A T F O R D - O N - A V O N .

T e l , :  S t ra t fo rd - o n - A v o n  3691.

ONE Adaptable M oulding Machine, a s  
new. £30..

Two Adap-Squeeze Moulding Machines, 
£35 each.

1-Ton Geared Ladle, £15.
" A u g u st" Coke Fired 4-drawer Core 

Oven, £35.
3 ft. 6 in. dia. by 7 ft. Cyclone Dust 

Receiver, £12.
Steel Cabinet or Oven, 7 ft. by 5 ft. 8 in. 

by 3 ft. 6 in.. £20.
" Acme ” Roots type Cupola Blower, 

7 in. outlet. £25.
2/3-Ton Ladle Body, £10.

T O W E R  F O U N D R Y ,  L T D .
S p u rg e o n  R o a d , L e ic e s t e r .

F O R ,  S A L E .

ONE HERM AN Rollover Jolt M oulding  
Machine, pneumatic stripping, 

American m anufacture, delivered 1948. 
Capacity 1,800  lbs., dim ensions of table  
47 in . by 29 in.

One B O N V ILL AIN  & RONCERAY Jolt 
M oulding M achine (typo S.D.1000), direct 
stripping, delivered 1948. Capacity 2,200 
lbs., maximum draw 12 in., dim ensions of 
table 50 in . by 37 in.

Two K E TIN  & T H IR IA R T  2i-ton 
Receivers.  Complete w ith refractories and 
oil burners for preheating, never used.

L E S  F O N D E R I E S  B R U X E L L O I S E S ,  
f S t e .  A m e . ,  H a r e n - le z - B r u x e l le s .

B e lg iu m .

FO UN DRY TRADE JO U RN AL
C A P A C IT Y  W A N T E D

CAPACITY urgently needed for sm all 
M alleable R epetition Castings re­

quired for home m arket, services and 
export. Patterns supplied.—Apply Box 
1063, F o u n d r y  T r a d e  J o u r n a l .

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

Cl  t PA CITY Available for Steel Cast- 
/  ings, carbon and alloy up to 30 cwts. 

— “  W i l s o n ’s ”  F o i io e  (1929), L t d . ,  Bishop 
Auckland, Co. Durham.

(CAPACITY, substantial, available im- 
J  m ediately, fu lly  m echanised Foundry; 
high quality  Grey Iron and Malleable 

C astings; boxes up to 28 in . by 16 in . by 
5 in .; P attem m ak ing  fac ilities  i f  lequireu. 
—E. J . W a lla c e ,  50, W ellington Street, 
Glasgow, C.2.

No n - f e r r o u s  f o u n d r y .  Capacity 
available. First-class quality  cast­

ings, in  Alum inium -Bronze, Guom etals, 
etc., a t com petitive prices, including  
patterns if required.—B e e s to n  L e e  & Co., 
L t d . ,  33, Swindon Road, Stratton St. 
Margaret, W ilts.

NON - FE R R O U S D IE C A S T IN G 8 -  
Gravity D iecastin gs in  Brass, Zinc 

and Aluminium Alloys. Sm all Pressure 
D iecastings in Alum inium and Zinc. 
Dies made for a il castings.—C a lp e r ,  L t d . ,  
267, N ether Street, Finchley, N.3. Tele­
phone : F IN ch ley  3248.

A CCURATE Patterns in the minimum  
of tim e. P late Specialists.—A.

E l s t o n ,  1, Cranbrook Road, London, E.17. 
K EYstone 6788.

B E EH IV E  FO U N D R Y , 50, H all Lane, 
W alsall Wood, Staffs., for small to  

medium size Alum inium Sand C astings of 
Q uality.—'Phono Brownhills 3323.

CAPACITY availab le for castings  
w eigh ing from 1 lb. to 15 tons, in­

cluding Quasi-Besserm ised in got moulds 
up to 10,000 tons per annum .—T h e  C r o s s  
F o u n d r y  & E n g i n e e r i n g  C o ., L t d . ,  Gor- 
seinon, near Swansea.

CAPACITY available for L igb t Castings 
w eighing from 1 lb. to  5 cwts., _ in­

cluding Castings for Vitreous Enam elling. 
— W e s t e r n  L i g h t  C a s t in o b  F o u n d r i e s ,  
L t b . ,  Fairwood Foundry, Gowerton, near 
Swansea, manufacturers of m alleable iroD 
castings.
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M IS C E L L A N E O U S

P ATTERNS for a ll branches of E ngin­
eering, for Hand or M achine Mould­

ing.— F u r m b t o x  a n d  L a w l o b ,  L t d . ,  Letch- 
worth.

P A T T E R N S  i n  W o o d  o r  M e ta l ;  h i g h  
f in is h  a n d  a c c u r a c y  m a i n t a i n e d ;  

p l a t e  a n d  m u i t l - c o r e d  w o r k  a  s p e c i a l i t y . — 
H a y w o o d  B r o s . ,  L i t t l e b o r o n g h ,  L a n e «  
1643.

MA N U R E, especially suitable for
Foundry work and as supplied to the 

trade for over 25 years. Quotations on
request.—F r a n k  G in b te e ,  M oxley, Wednes- 
bnry. ’Phone : 0688 W ednesbnry.

S BATEM AN for E ngineers’ Wood 
• Patterns.—Bolton’s Court, B lack­

burn. Tel. : B lakew ater 42179.

R e f r a c t o r y  m a t e r i a l s . —Mould­
in g  Sand, Ganister, Lim estone, Core 

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

MO ULDING  BO XES fabricated from 
Alum inium  Alloy or Steel; for all 

types of welded fabrication we can g ive  a 
first-class job and good delivery.—T h e  
G le n m o o r  E n g .  Co., L t d . ,  Eyre’s Avenue, 
Stanningley Road, Leeds, 12.

P A T T E R N S .

W OOD and Metal for P late or Hand  
M oulding.—B a r r o n  C l a r k .  Glenton 

Street Works, Peterborough. Telephone 
Peterborough 2750.

W E buy used or unserviceable Steel 
F iles a t good prices, in  lots of 

cwts. or more.
T H O S .  W .  W A R D ,  L T D . ,

T .S .  D e p a r tm e n t ,
A lb io n  W o r k s ,  S h e f f ie ld .

W A N T E D  yo u r su rp lu s

STAINLESS & ALLOY 
STEELS & NICKEL ALLOYS

S H E E T  ■ B A R  ■ S T R I P  • T U B E  
O F F C U T S  ■ B L A N K S  oho S C R A P

BOUGHT at top prices, or  
EXCHANGED fo rw h a t  you need

Purchase offers by re tu rn  o f post, 
o r  o u r B uyer w il l  be pleased to call

TAYLOR STAINLESS METALS LTD.
2b Buckingham  A v e ., Slough, Bucks. 

Phone: Slough 21361. Grams: Taystccl, Slough

H O O K E R L I T E
•  CORE TRAYS •  M OULDIN G  

•  BATTENS FOR W O O D  
SCREWS

A re hard, durable,  and unburnable.  
Light in w eight ,  and have an accurate  
sm ooth  surface.

BOARDS •  PATTERN BOARDS
“ H ookerl i te  ” Regd. Trade name.

Sole manufacturers and Suppliers.

W. J. HOOKER LTD.
4 MIDLAND CRESCENT, LONDON, N.W.3

Phone :  H A M p stea d  2495
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FOR SALE BY PRIVATE TREATY

EXTENSIVE FREEHOLD

FOUNDRY PREMISES
known as SWAN GARDEN WORKS

WOLVERHAMPTON

W ith Large Foundry 190ft. by 70ft., Machine 
Shop 111ft. hy 33ft., Blacksmiths’ Shop, 

Stores, Modern Laboratory, Offices, etc.

SITE AREA APPROX. 64 ACRES
GOOD ROAD & CANAL FRONTAGES. RAIL FACILITIES 

NEARBY.

Sole A gents:

DICK FUELL & Co.
CH ARTERED  AUCTIONEERS & ESTA TE AGENTS,

32a, DARLINGTON STREET, 
WOLVERHAMPTON (T el: 22169)

G L A S S
O F  A L L  K IN D S

BUITERWORTH
B R O S .  L T D .

N a w to n  H a a th , 
M A N C H E S T E R

S C O T T IS H  F O U N D R Y  S U P P L IE S  C O .
55 West Regent Street, GLASGOW C2 

DOU 0488/9

S o le  S c o t t i s h  A g e n t s  &  S t o c k i s t s  f o r

“ SAIRSET”
H. T. Cement 

and all other plastics distributed 
by Steam Plant Accessories Ltd.

Stockists of Foundry Requisites :—
Straw Rope, Core Gum, Moulders Brads, 
Parting Powder, Brushes, Martindale Masks.

RICHARDSON ENGINEERING (B’HAM) LTD

Sole Agents for the Midlands fo r :

SPENSTEAD—SHOT BLAST PLANT 
P N E U M A T I C  C O N V E Y O R S ,  
ROPER — CUPOLAS — CHARGIN G 
MACHINES — GEARED LADLE 
HOISTS — LADLES — PIG 
IRON BREAKING 
M/C’S, ETC.

-D U ST UNITS 
E T C .

Sole Agents in U.K. fo r : 

RYKE
CEN TR IFU G AL CASTING MACHINES 

FOR A LL  PURPOSES 
C.E.R.I.—CO NTINUO US CORE BLOW ING 

MACHINES—CO RE SAND MIXERS—VIBRATING
TABLES— MOULD BLOW ING MACHINES.

333  I C K N I E L D  P O R T  R O A D
BIRMINGHAM 16

G RAM S: R IC H A R D S O N  BIR M IN G H A M
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Te\eP^°ne

PLATE PATTERNS LOOSE PATTERNS
W O O D  and M E T A L  for M A C H IN E  U P  T O  H IG H E S T  D IM E N S IO N S

or H A N D  M O U L D IN G
Finest W orkm anship . H igh  Techn ica l A ssistance  for Easy Foundry Production

MOST MODERN SPECIALISED PLANT IN SOUTH ENGLAND  
Keen Quotations. Good D elivery .

S a i d  y o u r  u u q u lrtu a  to  I

B. LEV Y  & CO. (PATTERN S) LTD., OSBERT STREET, 
LONDON, S.W .I.

T t ltp h tn a t : f lc tc r la  1073 L  Victoria 7486

S U R R E Y  P A T T E R N S
9a FRITH ROAD, C R O Y D O N

E N G I N E E R S  P A T T E R N M A K E R S
Pine, Mahogany or  Metal Patterns  

for Plate or Hand Moulding  
N on-Ferrous Castings
T u le p h o n u  :  C R O .  0994

A LL TYPES OF W OOD  
& METAL PATTERNS 

C O O K E, BAILEY L t d .
M O R LE Y  S T ., H A N L E Y , S T O K E -O N -T R E N T  

T lltp h o n , :  S to k .-o n -T rtn t 2627

PATTERNMAKERS
(E n g in e e r in g )  C O .  L T D .  

Shrewsbury Road,London, N.W.10.
HIGH-CLASS PATTERNS 

NON-FERROUS  
CASTINGS

Photu : ELGAR 8031/2

LAWS & SON,
( N e w  A d d re s s )

31 Hanbury Road, Acton, W.3 
( A C O r n  1883)

A l l  ty p e s  o f p a t te rn s , W o o d  o r  
M e t a l. S P E C I A L  L A R G E - T U R N ­
IN G  F A C I L I T I E S .  S u b - c o n t ra c t s . 
N o n - fe r ro u s  c a s t in g s .

H . C. H O P P E R  (Kingston) L td . 
HAMPDEN ROAD, KINGSTON  

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

A ll at our 
KINGSTON W ORKS

Good D eliveries
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HY. E V E R Y  &G? LT.D
93 S A N D Y FA U  L D i <  ST, G L A S G O W  C . 5
T E L E G R A M S o ' l P H E N Y t '  G L A S G O W

Manufacturers o f  VARNISHES, 
ENAMEL. IRON CEMENTS ETC.

P H O N E  S O U T H  0 3 7 4

D I A M O N D  I R O N  ClE'M E N T
Sets iron  hard in 48 ho urs . W ith stan d s high tem p era tu res  
and p ressures and is m achinable. Indispensable to Founders , 
B o ile rm ake rs , e tc ., fo r Filling b lo w holes , badly Fitting jo in ts  
and sm oothing o ve r rough patches. U n ite s  p e rfe c tly  w ith  
the m etal and expands in d ry in g  to fo rm  a p e rfec t jo in t . 
Packed in 10-lb. and 20-lb . t in s .

U N I V E R S A L  I R O N  C E M E N T
A  p ow der w h ich  m ixes w ith  w a te r in to  a th ick  paste. Fo r 
sm oothing in to  ho les , bursts  o r  porous p laces. Sets rap id ly  
and is as hard as iro n  in 12-24 hours. P e rfec t bonding w ith  
the m eta l. A n  ideal m edium  fo r  m aking good the defects 
w h ich  may occur in casting . Packed in 14-lb. and 28-lb . tin s .

F I L L E T I N G  C E M E N T  F O R  P A T T E R N S
A n e ffic ien t su b stitu te  fo r Lea th e r F il le ts . T h is  is a p o w d er w h ich  is m ixed 
w ith  w a te r in to  a th ic k  paste. It  is applied  w ith  Fingers o r  spatu la  and sets 
hard in 30 m inutes. Can be sawn and sandpapered lik e  w o od . A  v e ry  useful 
p ro d uct fo r P a tte rn  and Jo in e r  Shop. I t  also is used in fillin g  up o f nail holes 
o r  flaws in wood as it  sets q u ick ly  and saves tim e . Packed in 10 and 20-lb . tin s .

Prices and full particulars on application.

¿omeMwtq wi a —

Ae&Uund urfteel jo l Jou ttdky (j\m chtuj
B-5 is the designation fo r a new 

and im proved N O R T O N  Resinoid 
Bond fo r w h ee ls  in the soft and 
medium hard range. In many 
foundries it  is p roving  excep tio n a lly  
good fo r H IG H  S P E ED  grind ing  of 
steel and soft m alleab le iron  castings 
and forg ings. O n  w eld  grind ing 
app lications it  does a q u ick , clean 
job  o f rem oving the bead.

O p era to rs  p re fe r the fast, smooth 
cutting  action o f the N O R T O N  B-5 
Resinoid W h e e l and the w ay it  hugs 
the w o rk . Management likes  the 
way It  cu ts costs—because o f its  
fa ste r grinding action and longer life .

It  w il l  d e fin ite ly  pay you to t ry  
the N O R T O N  B-5.

O u r T s p e c ia l i s t s  w i l l  c a l l  a t  
c u s to m e r s *  W orfes a n d  g iv e  
a d v ic e  o n  th e  s e le c t io n  o f  

w h e e ls .

N OR T ON G R I N D I N G  
W H E E L  C O .  L T D :  
W ELW YN  G A RD EN  CITY

(A ssociate  com panies In s ix  
c o u n trie s )

OR
ALFRED H ERBERT LTD. 

C O V E N T R Y

C A S T I N 6 S

E v e r y ’s m a k e  a l l  t h e  d i f f e r e n c e
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M S I »

MECHANISATION PLANTS

i f  One of the largest designers 
and m anufacturers of Foundry 
Mechanisation Plant and Sand 
Conditioning Plant in the country

MARCO
C O N V E Y O R  i  E N G I N E E R I N G  G O .  L T D .

Represent'1* In : I 
S o u th  A frica 

Israel 
B ritish  

W e s t  Indies 
France 

Belgium  
C hina  

S o u th  A m erica  
India

Catalogue free on request

WE ARE DESIGNERS A N D  MANUFACTURERS OF ALL 
TYPES OF HANDLING EQUIPMENT, ELEVATORS, C O N ­
VEYORS, SCREENS & BUNKERS. ALSO ALL TYPES OF 
FOUNDRY MECHANISED & RE-CONDITIONING PLANTS

Our Technical Department Is at your service If you are In­
terested In labour-saving devices and in speeding production

R O W I N  W O R K S ,  L Y N N  R O A D ,  L E Y T O N S T O N E ,  E .  I I
T e le p h o n e : L E Y T O N S T O N E  1254/S T e le g ra m s  : E N G IM A R C O , E A S P H O N E
M id lan d  O f f ic e : 3 B O N D  S T . ,  H O C K L E Y ,  B IR M IN G H A M  19 T e le p h o n e : C E N T R A L  2917

For efficient and economical handling, it pays to consult MARCO

The “ EDWARDS ”
CUPOLA LIGHTER

(G A S B U R N IN G )

For direct lighting with considerable 
saving in time and money

Also suitable fo r other heating purposes in 
the Foundry

M a n u fa c t u re r s :

Y A T E S  & B A K E R
ERA ST., BREIGH TM ET, BO LTO N

T e le p h o n e : B O L T O N  1069

for ladles o f every  ty p e .
O p era tio n  by com pressed  a ir a to m iza . 
cion o r  by low  p ressu re  fan a ir.

FOR O IL  FU EL, PRO DU CER GAS 
OR T O W N ’S GAS

W e shall be pleased to supply particu la rs on request

LAID LAW , DREW & Co. Ltd.
9 T O W E R  S T R E E T  E D IN B U R G H , 6
‘G ra m s : “ E R IC L E X , L E IT H .”  ‘ P hone : L E IT H  36876/7



A C D O N A W

ACCURATELY DRILLED AND REAMERED 
A LL BO XES IN TERCH AN G EABLE  
S IZ ES  & SHAPES TO REQUIREMENTS

BILSTON ST0VE&STEEL TRUCK ¿’o
BILSTON PHONE B ILSTO N  4 1 9 2 1 . STAFFS.

N e v i l l e s
W A LSA LL

FO UN DRY TRADE JO U RN A LJUNE 28, 1951

MOULDING BOXES
SPECIALLY DESIGNED CHANNEL SECTION

H a m m e rs
G r in d e rs
D rillin g
M ach ines

JOHN MACDONALD & CO.(Pn«iinatkfcols)En)l
P o l l o k s h a w i  -  G l a s g o w ,  S . l

l e t  u s

VITREOUS ENAMEL
YO U R CA STIN G S  

A N D  TH ER EB Y  IN CREASE  
YO U R  SA LES  1

Sand Mills 2ft. 6in. to 6ft. Oin
Illustrated: Revolving Pan Type. 4ft. 3in. dia. pan 
rollers as shown, or plain. Can also be supplied 

as a belt-driven unit.

SHAKING AND POLISHING ■BARRELS OF ALL KINDS

We in v ite  En q u iries -for C a stin g s  o f  ol! kinds
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CUMMIN

WILLIAM 
CUMMING
~ & C 9  LP. -
KELVINVALE MILLS 
MARYHILL GLASGOW

A N D  A T
FA LK IR K  

CHESTERFIELD 
DEEPFIELDS 
MIDDLESBRO *
£ s t 1840

Sand Mixers have m otor driven 
gears running in oil, replaceable 
blades, capacity 60 lbs. every  
5 minutes. Floor space 4ft x  
3ft,

C.i.V. Type Sand Mixer.
Cast iron body  

is designed to  handle about I cwt.  sand.
Discharge is through a hinged gate, and the  machine com plete ly  dears itself in about 30 seconds. From starting
the machine to  completion of  discharge of  the  green sand requires about 4 j  minutes.

Electric Sand Riddle with auto­
matic discharge. It is a very  
great labour saver. A 24in. 
round riddle can be supplied if 
preferred. Suitable for use w ith  
or w ithout  tripod.

The Cumming Crucible Melting 
Furnace which is widely known  
as among the best of  its type,  
requires only half of  the  coke  of  
a pit fire and has three  t imes the  
out-put.
in sizes 60 lbs. to  500 lbs. All 
types have drop bottom.

Hand Rammed Moulding Machines 
to  turn-over and down-draw. Boxes 
up to  30in. x  18in. (standard I 5 in .x  
15in.) can be handled.

Patent Jolt Moulding machine 
eliminates hand ramming.

Patterns are never damaged by 
jo lt  ramming, no compressors,  
air receivers, orair pipes needed.  
W ear and tear are very light.

Made in 5 sizes
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T IL G H M A N s

F O R  T H E  

C L E A N I N G  O F  

L A R G E  & SM ALL  

C A S T I N G S

W H E E L A B R A T O R

Regd. T rad e  M ark

SWING TABLE
An important development in the cleaning of Castings. The TILGHMAN 
SWING TABLE W HEELABRATO R is admirably suitable for Foundries pro­
ducing a large range of work from a few lbs. to 2 tons. The Swing Table is 
made in three sizes—6ft., 7ft. 6in. and 9ft. dia. with either one or two tables.
The double headed Machine facilitates continuous blasting, one table being 
loaded outside whilst the operation continues on the other table. 
Special machines may be designed for unusual work. The illustration shows a 
double headed table. Symbol W .S.T.6 .D ., handling steel castings up to 6 tons 
per hour. W rite for full particulars.

T I L G H M A N ' S  PATENT SAND BLAST C O .  LTD.
B R O A D H E A T H ,  N R .  M A N C H E S T E R .  T E L . :  A L T .  4 2 4 2

L O N D O N  O F F I C E :  17 G R O S V E N O R  G A R D E N S , S .W . l .  T E L . I V IC T O R IA  2584
H O M E  A G E N T S :  M I D L A N D S :  R . J .  R IC H A R D S O N  & S O N S ,  L T D . ,  C O M M E R C IA L  S T R E E T ,

B IR M IN G H A M .
S C O T L A N D :  M I T C H E L L  G R A H A M  & S O N ,  L T D . ,  56 , B U C C L E U C H  S T R E E T ,  

E D I N B U R G H .
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PELLETED AN  O U TSTA N D IN G  A D V A N C E  
IN M O U LD IN G  SAN D  PR A CTICE.

FOUNDRY
AS M EN TIO N ED  IN TH E

PITCH
P R O D U C TIV ITY  TEAM  REPO RT  
O N  G R EY  IR O N FO U N D IN G

BRITISH PA TEN T T E C H N IC A L  IN FO RM ATIO N ,
No. 632734. SAMPLES ETC ., FROM TH E  

S O LE  MAKERS

THE MIDLAND TAR DISTILLERS LTD.
OLDBURY BIRMINGHAM.

Three-Cabinet “TRAYKOR”
Dries 3 tons of Oilsand 
Cores and consumes only 
2 cwt. of Coke breeze  per  
shift.

Perfect Cores obtained!
Each cabinet may be reg ­
ulated separately or shut 
off altogether.

Practical, reliable and economical Stove !

sole Suppliers :MODERN FURNACES & STOVES LTD.
BOOTH STREET H AN D SW O RTH  BIRMINGHAM 21

T e le p h o n e :  SMEthwick 1591 & 1592 T elegram s:  MOFUSTOL1M, B’ham 21.
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TITAN W ORKS, CHARLES HENRY ST., BIRMINGHAM 12. Tel.: MID 4753 
London O ffice: 47 W hitehal l ,  S .W .I .  T e leph on e  : Whitehall  7740

Oth/r v ro iiu c ti in c lu d e : — A IR L ES S  S H O T  B L A S T  P L A N T , C E N T R IF U G A L  C A S T IN G  M A C H IN E S , S A N D  D R Y E R S  & M IX ER S  
C U P O L A S , D R Y IN G  O V E N S , M E C H A N IC A L  C H A R G E R S . S P A R K  A R R E S T E R S , L A D L E S , R U M B LE R S .

P R O D U C T I O N  F R O M  O n e

k
T I T A N  M A C H I N E  E Q U A L S

TH E O U T P U T  OF f e n  SKILLED7 ê ,

H A N D  C O R E  M A K E R S

CO R E BLOW ING M A C H IN E S
can produce better  quality cores In a wider range 
of sizes and types than any other  machine on the  
market, and in mechanical efficiency, reliability, 
ease of  operation and low maintenance costs they  

are unsurpassed.



A LU M IN IU M  H i a i M K g L 4! »
H O LD IN G  F U R N A C E S  — «.v. § | g | f r a |  «  " g g j

STEINan.ATKINSON LTtt 1
P A R N E L L  HO U SE. 25. W ILTON ROAD, W ES T M IN S T ER ,S.W.I

J> H O T O G R A P H  B Y  T H E C O U R T E S Y  OF  T H E  B R I T I S H  A L U M I N I U M  C O  L TD .
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LIFT THE LOAD

W I T H

TANGYE
H Y D R A U L I C J
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Please write for further informdth

*SILESTER 0 *S 1LESTE
Ethyl A m i n e  m o d if ied

Sil icate  E thyl  S i l ica te

m

'V- M \
'• i1 '-’ * Y.1'

her information and technical data

SILESTER A SYTON C
A m i n e  m o d i f i ed  C o l lo id a l  s u s p e n s i o n

M
*  Product of Silicon (Organic) Developm 

subsidiary of
Ltd.

■ r--¿.f 
ft

•VA-c,
yj-i£
& 0
&Ą
r t ä .

M O N SA N TO  CH EM IC A LS  L T D ., V ic to r ia  S tatio n  H ouse , London, S .W .I,
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ABSOLUTE 
ACCURACY 
OF SHAPE 
AND SIZE

AVOID LOSSES 
FROM 

DAMAGED BRICKS

SAVE HANDLING 
AND FITTING OF 
LOOSE PLATES

AVOID 
LOOSE PLATE 

WASTAGE

SAVE TIME 
AND COST 

IN BRICK-LAYING

ELIMINATE COST 
OF JOINTING 

CEMENT

SPALLING 
TENDENCY 

REDUCED TO 
A MINIMUM

INCREASE 
IN FURNACE 

OPERATION LIFE

REASONS WHY 
IT PAYS TO USE

Manufacturing methods em­
ployed ensure regularity of 
shape and size.

Metal-cased on 4 sides during 
m anufacture, Ferroclads are 
fu lly protected against damage 
during all handling and trans­
porting operations. (C H EM IC ALLY-BO N D ED  M ETAL-CASED  BASIC BR IC K S)

G.R. Ferroclad are chemically-bondcd basic bricks. 
During m anufacture the four-sided metal case and 
the graded brick material are pressed together to the 
required shape by controlled hydraulic pressure. 
Thus, perfect keying, absolute uniformity and accur­
acy of size and shape are assured. G.R. Ferroclad are 
made in normal standard sizes and are recommended for use 
in front walls, back walls and ends o f basic open hearth 

furnaces; walls and ends o f copper reverberalory furnaces; 
in certain cases for electric furnace side walls, etc.

The  separate ordering , stock­
ing and Fitting of loose plates 
creates several handling oper­
ations, which are avoided by 
the use of Ferroclad.

Loose plates are easily dam­
aged, and a high proportion 
are rendered useless during 
handling and installation. B R IT ISH  P A T E N T  

N o . 546,220

Ferroclads are  qu ick ly  and 
easily installed and allow  of 
considerable saving in re­
building tim e.

FERROOLAQ

The installation of Ferroclad 
bricks is carried  out w ith ou t 
the need fo r any jointing 
cement.

CHEMICALLY BONDED 
CHROME BRICK

rERROOLAOFERRO CLAD

CHEMICALLY BONDED 
CHROME MAGNESITE

BRICK

CHEMICALLY BONDED 
MAGNESITE CHROME 

BRICK

GR GEilERfiL 
REFRACTORIES LTD

T he  spalling caused by tem­
perature variation and iron 
oxide bursting is m arkedly 
reduced and in many cases 
elim inated.

T h e  monolithic character of G E N E F A X  H O U S E ,  S H E F F I E L D  10
Ferroclad installation in ser- , , c u c c c i c i n .  o i i i o
vice ensures reduced rate of T e l e p h o n e :  S H E F F I E L D  3 1 1 1 3
w ear.    . „ ,,
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W O R K S
S T A F F S .

L T D

Brand : ' • • P U D - L N . F c t y Q U D ^ -

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

R O U N D

T E L E P H O N E  : ’ B R IE R LE Y  H IL L  7231 '

O A K  S T  E E L
B R I E R L E Y  H I L L ,

IRON
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STEEL CONVERTERS 
CHARGING MACHINES 
MOULDING MACHINES 
CUPOLAS . FANS 
ROOTS . BLOWERS 
SANDS MILLS . ETC.

FOUNDRY RED MOULDING SAND
AND

THE RAILWAY HOLD-UP

M ake su re  o f  y o u r  supplies and  
have th e m  delivered d irec t 

by ro ad  to  y o u r  
w o rk s  w ith in

3
DAYS

Consult
W . F. H A W L E Y
L Y D I A T E  A S H  S A N D  M I N E S  
LYDIATE ASH, Nr. BROMSGROVE, WORCS.
T E L E P H O N E :  H U B E R T  4 4 7

CREAM X SS A N D  SSS
XX I CO M PO U N D S

U L T R A
'C O R O L "  a A1 OILS

CORE OILS LIMITED
METIER WORKS-COLLEGE STREET 

ROCHDALE
TELEPHONE 2866
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VERTICAL CONTINUOUS 
CORE DRYING 
§ OVENS

ALSO M A N U FA C T U R ER S  OF

SHELF TYPE, DRAWER  

TYPE, A N D  BOGIE TYPE 

OVENS. W I T H  O R  

W IT H O U T  FORCED AIR 

CIRCULATION. G A S  

OR COKE FIRED.

L J BALLARD&CO. LTD.
PIIO IVE TIPton 1281/3 T I V I D A L E  • T I P T O N  •  S T A F F S  •

J .T .L .

“ R OYD” Brand
N O N -FER RO US  

METAL INGOTS

T h e
Sheffield
L O N D O N S H E F F IE L D BIRMINGHAM

R O Y D S  M I L L  S T R E E T .  S H E F F I E L D ,  4
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H O .  » 0

P R E P M * e 0

H A C K I N G

T h e  C o re

f o r

M o u l d  W osh

¡RON CASTINGS

1

S t E E U M O L  f ° r sTEE p l o M»a go

's s '̂ s s r  -

T E R R  P O W D E R

Non-sw s o n s  LTD
SHEfF'LLD

E N I S T O N E ^ ^ .^ 0 - 1
T #\e g r a n »  ■

p h c e n ^ ^ o h e  21 »"d57
T*'BP^ol'°  ■
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R IB D E N

REFRACTORY CEMENT .......................... ask us about it !

there’s a where there are
R I B D E N firebricks
for you need R I B D E N

every because—
cementing
job.

Its word is 
its
bond.

R I B D E N  division o f 
H. S. Pitt & Co. Ltd. 
Oakfield Offices,

Brettell Lane, 
Stourbridge,

Phone: Brlerley Hill 
7/46 /7

Worcs.

’Phone 
C arn oustie  

2214/5 T flY M O U T H  EM G IM EERirtG  W O R K S  -  C f lR M O U S T IE  -  S C O T L f lr tD

  'Gram s
"  D iamond "  

Carnoustie

AN D ERSO N  CRA N ES
UN EQ U A LLED  FOR HEAVY  

DUTY AND ARDUOUS  
SERVICE IN FOUNDRIES, 

STEELW O RKS, ETC.

We also specialise In Hand, 
Steam, and Electric Derricks, 
Loco, W harf and W all Cranes.

London Office: Finsbury Pavem ent House  
120 Moorgate, E.C .2. T e l.: Monarch 46293 -ton, 3  motor-type C ra n e , 46 '3“  span. To ta lly  enclosed cast-iron  ¿ca r  

coses, ball-bearings, oil-baths, etc.
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FERRO SILICON BRIQUETTES 
FERRO MANGANESE BRIQUETTES 
FERRO CHROMIUM BRIQUETTES

(M ade in accordance with the  original Patented Process)

FO R USE IN C U P O LA  C H A R G ES  

G E N E R A L  M E T A L L U R G IC A L  & C H E M IC A L  LTD.
Finsbury Pavement House, 120, Moorgate, LONDON, E.C.2.

Telegrams : Abordable, London Telephone : MONarch 4328

R U N W A Y S

T E L P H E R S

S K IP  H O IS TS

O V E R H E A D  
T R A V E L L IN G  C  R A N E  S

E L E C T  R IC  H O P S T  
B L O C K S

W yn d fo rd  W o rk s .
M a ryh ill, G lasg ow . T e l :  M a ryh ill 2172/4 
Bedford H ouse, Bedford S t re e t , Lond o n , W .C .2 .

T e l : Tem p le  B a r 7274/6 
30- H o rse  F a ir , B irm in g h am , I .  T e l :  M idland 3435

C O R E  S P IN N IN G  M A C H IN E S  

S A N D  H A N D L IN G  P LA N T S
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JAM ES S IEB ER  E Q U IP M E N T  C O ., LTD .
A F R IC A  H O U S E , K IN G S W A Y , W .C .2 . T e l . :  H o lborn 5121 & 4S3I 
K C R  920

AIR COMPRESSORS * dry vacuum pumps

V E R T IC A L  S IN G L E -A C T IN G  T Y P E .

S I E B E R  shyasntgeemr

That« machines are stocked in eleven standard sizes, suitable for 
pressures up to 100 lks. per sq. In. or vacuum, with delivered 
capacities ranging from I to  300 cubic (eat of free air per mln. 
For parlUmltri o f then mechimet cad pcrtiemlare o f other tvt>e> *nl 

eixet write to i— Ref. Y .

R E A V E L L  & C O ., L T D .
RA N ELA G H  W O R K S, IP S W IC H .
Telegram s : "  Reavell, Ipswich.*’ ‘Phone : 2124 Ipswich

INSTALL OUR CLOAKROOM SYSTEM
FO R  Y O U R  
W O R K E R S

This 
modern 
method of 
Clothes care 
and storage 
dries and airs, 
thereby reducing 
common cold 
absenteeism !

Essential fo r  
em p lo y ees ’ w e lfa re

SANDCDST-TROUBLE

M A N U F A C T U R E D  B Y

THE FULLERS’ EARTH UNION LTD
N U T FIELD  ROAD • R E D H IL L  • S U R R E Y  

Telephone: REDHILL 3521
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FOUNDRY TRADE JO URN AL

O N E  C L IE N T  IS S A V IN G  £1500 PER Y E A R . 
C A N  W E  D O  T H E  SA M E F O R  Y O U ?

ROOMS, CABINETS, BARRELS, 
SHOT, GRIT, HOSES, NOZZLES

T e le p h o n e  : T R A F F O R D  PA RK  1207 (4 lin e s ).
T e le g ra m s :  G E O R G IC  M A N C H E STE R .

AIR OR W H EEL TYPES
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ATLAS
WALL COAT 

FLAT OIL FINISHES
ATLAS PR ESER V A T IV E C O . L T D . E R IT H , 
K E N T . 'P h o n e :  E R IT H  2255 (3 lin e * ) .
’G r a m s  : D e o x y d iz e r , E r i th . t a s / a s . a »

HEPBURN CONVEYOR CO. LTD.
Telegrams “  C O N V E Y  OR ”  Telephone 3695-6-7 T S 7 '  A T /~  T 7  I T  I  I T  T  T \

FO U N D R Y  MECHANISATION SPECIAJLISTS ' i .
Designers and Manufacturers o f  Sand Treatment Plants Also “  COLHEP ”  d e s ° l ™ g  Au n i t

Illustration of Sand Treatment Plant in small foundry using 4 moulding machines and turning out
12/15 Tons of Small Castings per week.

A t l a s  W ALL COAT has really 
practical advantages. Here is a good- 
looking, smooth, flat finish which is 
waterproof and durable — far superior 
to distemper. Grease and grime cannot 
penetrate and are quickly removed — 
repeated washing does not damage the 
surface. ATLA S W ALL COAT  
neither flakes nor peels and can be 
applied to plaster, concrete, asbestos 
sheeting, brickwork —  in fact to almost 
any surface. Available in a wide range 
of beautiful colours, many pleasing two- 
tone effects being possible. Write now 
for particulars. The Flat Oil Finishes 
with unusual advantages —



Makers o f

POWER MOULDING MACHINES

ELECTRIC RIDDLES

FOUNDRY EQUIPMENT 
LIMITED

Distribute exclusively

MARLBOROUGH ROAD 
LONDON,

N ,|9 ..
ARCHWAY 4128 
(THREE j LINES)

Distribute

FALEN SHOTBLAST PLANT

B I B L I O T E K A  G Ł O W N A  
P o l it e c h n ik i  Ś lą s k ie j

V O L . 90 WITH WHICH IS INCORPORATED TH E IRO N  A N D  S T E  E L  T R A D E S  JO U R N A L

No. 1817 J U N E  28, 1951
Registered at the G .P .O . as a Newspaper O ffices: 49 , W ellington S treet, Strand, London, W .C .2

Single C o p y , 9d. By Poi 
I Id . A n n u a l Subscri; 
t io n , Hom e 40/-, Abros 

45/- (P repa id )

FLU X 1 T O L  for Perfecc Castings or Ingots 
C U P O LIN E  for Furnace or Cupola Repairs 
EFFIC IEN T service, with consultation 
RO BSO N  REFRA CTO RIES LIM ITED

47, C o n is c l if fe  R o a d , D a r l in g to n  
’Phone: 2441 ’G ra m s : C u p o lin e

foundry m echanisation  begins with

B R IT IS H  M O U L D IN G  M A C H IN E  C O M P A N Y  L IM IT E D  
F A V E R S H A M  K E N T  phone FAVERSHAM  2246


