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Classification
M r. G eo rge  Schw artz  w riting  in  the “ Sunday 

T im e s ” includes the follow ing o b se rv a tio n : —  
“ T h e  fa c t th a t a w hale is a  m am m al and  no t a  fish 
is o f  significance to zoologists a n d  o f  inciden tal 
in terest 10 people  w ho try  to answ er ‘ D o you  
k n o w ? ’ I t  should  be o f little  o r  no  econom ic  im 
port. B ut the in tro d u c tio n  o f w hale m eat as a n  
item  o f consum ption  m ay provoke trem endous 
repercussions an d  upheavals in  th e  social o rder. 
T he fishm onger w ho pu ts a lu m p  o f w hale m ea t 
on his slab  is assum ing  th e  ro le o f  a  bu tcher. H e  
possibly renders h im self liable to  a penalty  o f 
£100 o r  tw elve m o n th s fo r  keep ing  m eat in the 
sam e re frig e ra to r as fish. H is staff m ay  a u to m a ti
cally com e in to  a new  category  involving d ifferent 
rates o f pay , w ork ing  hou rs , an n u a l leave, liability  
to m ilitary  service and  d isab lem en t benefit. T he  
early  c losing day  m ay be sh ifted  fro m  W ednesday 
to T h u rsd ay  and  the shop  fro n t have to undergo  
expensive a lte ra tio n s.”  M r. S chw artz  w as em p h a
sising, th a t w henever the G overnm en t decides to 
contro l an activ ity  it is considered  an  essential 
th a t every th ing  m ust be classified, and  w ith d ire  
results. I f  any  serious a ttem p t is ever m ade to 
classify found ries, the resu lt w ould  be equally  
puerile. F o r  exam ple, a  b rassfounder can an d  does 
on occasion  m ake  a steel casting , so do  a few  o f 
the Sheffield tool-steel m akers— still using th e  
crucible process. S teel founders, especially those 
using the baby  B essem er process, som etim es m ak e  
iron castings, w hilst o f  course m any  p redom inan tly  
iron fo u n d ers  have a co rn e r w here a few' non- 
ferrous castings a re  m an u fac tu red . T hus it is no t 
easy to com pile an  exhaustive classified list o f  
foundries w hich  has fo r its ob ject the p rov is ion  o f  a 
service usefu l alike to buyer an d  seller. A  G o v ern 
m ent list, how ever, w ou ld  have to  be m uch tid ier

fo r legislative action  a n d  it can  be p resum ed  a  h e a d 
ing  w ould  h ave  to be p rov id ed  fo r  casters o f  
spurious co inage—fo r  i t  is sine  qua  non  th a t one 
governm en t dep artm en t w orks independen tly  o f  all 
o thers. T h u s  a person  tak in g  b ribes pays to  th e  
B oard  o f  In lan d  R evenue au th o ritie s  h is q u o ta  o f  
incom e tax , bu t the crim inal aspect is solely th e  affair 
of the H o m e  Office.

T he  fu ll co n tro l o f  co re  oils w o u ld  involve the 
a tten tio n  o f a w ide range o f M in istries— Supply , 
D efence, F o o d , A gricu ltu re  a n d  F isheries, plus 
con tro ls  set u p  fo r  oils, p lastics, and  so fo rth . 
Even the classification o f  b rushes fo r  the purpose 
o f pu rchase  tax  to o k  u p  a fo o lscap  page o f  closely- 
typed in fo rm a tio n — a m o num en ta l ta sk  fo r a h igh- 
g rade civil servant. W hilst one recognises th a t 
there  is need  fo r  con tro l, i t  is obv ious th a t th is craze  
fo r m eticu lous classification is overdone a n d  de
feats its pu rp o se  by  crea ting  chaos instead  o f 
rem oving  it.
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Film Reviews
Whilst there are distinct advantages in  the presenta

tion of several films at one showing, amongst which of 
course is the welcome saving of time, the reviewer finds 
that criticism is liable, quite wrongly, to  make a  com
parison of the films shown rather than relating each 
to its proper place in the wider field of pictorial pub
licity. Thus, a fter seeing, through the courtesy o t the 
producers, The M erlin Film  Company, Limited, 201-205, 
C lapham  Park Road, London, S.W.4, three films 
“ The M anufacture o f Stanton Spun Iron  P ip e s” ; 
“ The M anufacture of Stanton Concrete Products ” ; 
and “ The Prestcold Story,” the outstanding impression 
as one left the theatre was that the first two were 
excellent and the third rather poor. Separate con
sideration might result in according more m erit to the 
third as its purpose was different.

Stanton Spun Pipes
This is a straightforward documentary film of the 

highest order. The critic is not unfam iliar with the 
process, but the camera shows details difficult to observe 
when passing through the works. Rightly, the film, to 
the virtual exclusion of all else, keeps strictly to its sub
ject. I t  did, however, show the apprentices’ school and 
indicated that visual teaching was part of the Stanton 
policy. T he m ost striking feature of the picture was 
the photograph of the liquid iron entering the spinning 
mould. The far-distant white spot made by the in
coming iron grows and grows, until the screen is just a 
shimmering white sheet. This is one of the finest shots 
ever seen in an industrial documentary film. The 
process of iron-pipe spinning is basically simple and the 
laym an can easily follow  and m entally retain  the 
various steps taken. This fact goes fa r towards the 
success achieved.

Concrete Products
Immediately one sees how difficulties are introduced 

when a variety of products are lumped together for 
the making of a documentary. This one covers spun- 
concrete pipes, lam p standards, and a  wide variety of 
other products. The method used was to deal first 
with the raw  materials used and their control. Details 
were given o f various spinning processes, curing and so 
forth. A ll the m aterial has to be milled bu t no im pres
sion was gained o f the type of mill used. N aturally 
one cannot see through a casing, so if it is impossible 
for the camera to  reach the interior, anim ated drawings 
would seem to be indicated. F o r documentaries 
in general, it is felt that the fullest details should be 
given to the minimum num ber o f productions, the ideal 
being—as with the spun pipes—one.

The Prestcold Story
In this film, the object is obviously to increase the 

sales of the Prestcold line of refrigerators. Initially, 
there is the correct use of the “ snob ” appeal by shots 
taken in the palatial London showrooms. Then there 
is a  showing of the city of Oxford, and next the huge 
works in  the satellite town o f Cowley. Here, there is 
the first mistake— that o f bringing in  the making of 
m otor-car bodies. Then in all their complexity are 
shown the stamping and the gradual erection of the 
finished apparatus, “ ready fo r painting.” Nowadays, the 
British housewife expects her kitchen utensils to be 
enamelled—preferably vitreous enamelled—but not 
painted. The film ends with general propaganda for 
refrigeration. This type of film would cause the writer 
much surprise if it materially increased the sales of 
Prestcold refrigerators. There is need fo r some 
emphasis to be placed on the “ selling points ” o f the 
apparatus.

Whilst scientific control is a  basic necessity for the 
success o f industrial processing, a little less stress 
might with advantage be laid upon it. This applies 
not only to the films under review but to the general 
run of recent releases. A new angle needs to be found 
to replace it.

Council o f Ironfoundry Associations
T ivo -d a y  C onference in  L o ndon

As briefly announced last week, the Council of Iron- 
foundry Associations is to hold a conference in London 
on September 20 and 21, at the Connaught Rooms, 
London, W.C.2. This conference will be immediately 
followed by the F ifth  Annual Convention of the Joint 
Iron Council.

The first day of the conference will be devoted to a 
discussion of the broad aspects of the report of the 
G eneral Ironfounders’ Productivity Team. The m orn
ing session commences at 10 a.m. and luncheon will be 
provided in the Connaught Rooms. The discussion will 
be resumed at about 2 p.m. Members of the team with 
the leader, Mr. S. H. Russell, will be present to answer 
questions and provide additional details.

The second day, Thursday, September 21, starts at 
10 a.m. with a morning session devoted to a discussion 
on the development of the market fo r iron castings. 
A fter luncheon, and until 4 p.m., the members will dis
cuss the subject of working conditions in ironfoundries. 
The conference will then close.

The A nnual Convention of the Joint Iron Council 
will commence a t 4 p.m. and will be followed a t 7 p.m. 
by dinner, at which the principal guest will be Viscount 
Bruce of M elbourne, chairm an of the Finance 
C orporation for Industry.

A more detailed timetable of the sessions of the con
ference will be available shortly. In the meantime, 
those members who have not yet applied for tickets 
are advised to do so at once, as the accommodation 
is limited. Non-members will be welcomed a t the first- 
day sessions when the report of the productivity team 
will be discussed.

Correspondence
[W e a cc ep t  no r e s p o n s ib i l i t y  l o r  th e  s ta t e m e n t s  m a d e  or  th e  

op in io ns  e x p r es s ed  b y  ou r  co rrespo nde n ts .  1

To the Editor o f the F o u n d r y  T ra d e  J o u r n a l .
PLATITUDES versus TECHNOLOGY

S ir ,—I  was delighted to see your commonsense leader 
on “ Platitudes versus Technology ” in your issue of 
July 27. Y ou will, I  know, be pleased to hear that 
we in the north-west have taken this seriously in orga
nising our top management post-graduate course on 
“ Foundry M anagement and Technology,” the third 
session of which is to be carried out in the coming year. 
The curriculum for this course, which is made up of 
lectures by national authorities, comprises the maximum 
of technology with generation from  this discussion of 
the management principles and techniques involved. 
The combined aspect of technology and management is 
always the true medium of real discussion and training 
in higher-level executive groups, and in its simplified 
form  a t lower levels. This we should bear in mind 
as a primary rule of our training and conference 
schedules.

Yours etc.,
M. S e a m a n ,

Director and G eneral Manager, 
David Brown-Jackson, Limited.

August 17, 1950.
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Alum inium -alloy Castings
E arly castings, m a in ly  p roduced  in a lloys o f  a lum in ium  w ith  z in c  and  copper, had  rela
tive ly  low  m echanica l properties a n d  their use in engineering  w as largely con fined  to  such  
item s as handw heels, crankcases, covers and  o ther lightly-stressed parts. D eve lo p m en ts  
in  aero-engine construction  w hich  to o k  place during  the firs t w orld  war, gave rise to  an 
insisten t d em a n d  fo r  a better a lu m in ium  alloy than  w as then  available, having  greater strength , 
particularly a t eleva ted  tem peratures. In  an endeavour to  m ee t this dem and , a research  
on  th e  sub ject w as undertaken  by  the  N a tio n a l P hysical L abora tory . T h e  o u tco m e  o f  th is  
w o rk ,1 pub lished  in  1 9 2 1 , w as the d iscovery o f  the excellen t properties exh ib ited  by  co m p lex  
alloys o f  a lu m in iu m  con ta in ing  copper, n icke l and  m agnesium . T h e  alloy finally selected  as 
giving  the best a ll-round  properties was one having  the no m in a l co m p o sitio n — copper  4  per  
cent., n icke l 2 per cent., m agnesium  1.5 per cent., rem ainder a lu m in ium . F o r convenience  
o f  nom encla ture  th is a lloy w as nam ed  “ Y  ” a lloy, it is used  in  bo th  the as-cast and  heat- 
treated  conditions. T h e  rapid  d eve lo p m en t o f  h igh-strength  a lum in ium  a lloys in G rea t B rita in  
dates fr o m  the adven t o f  “ Y  ” alloy, and  the value o f  th is  m ateria l fo r  in terna l-com bustion -  
engine p is tons and  o ther engineering co m p o n en ts  opera ted  a t e leva ted  tem pera tures has 
received w orld -w ide  recognition .

C A ST IN G  ALLO Y S IN  U S E  T O -D A Y

a l t h o u g h  “  Y ”  a l l o y  w as developed  over th irty  
years  ago, it still rem ains one o f  the best alloys 
fo r  specia l-purpose  app lica tions a n d  is extensively 
em ployed , in  the  cast fo rm , fo r all types o f a u to 
m obile , m oto r-cyc le  an d  D iesel-engine p istons. (In 
th e  case o f  aero-engines, m o d e m  p rac tice  favours 
th e  use  o f fo rged  p is tons ra th e r  th a n  castings.) A fte r 
hea t-trea tm en t, th e  alloy  h as a h igh  elastic lim it; 
good  resistance to  co rro sion  a n d  its m echan ica l 
p ropertie s  a re  w ell m a in ta in ed  a t elevated  tem p era
tures, as w ill be observed  fro m  Fig. 1. C aven  and  
K eeb le ,2 in  a recen t paper, p rov ided  an  in teresting  
exam ple  o f  th e  re liab ility  o f  “ y ” alloy  under 
severe opera ting  cond itions by  show ing h ow  a  large 
com posite  D iesel-engine p is ton  w ith s to o d 'a  repeated  

■ im pact fo r  a long period .

R .R . A lloys
“ y  ” alloy  is n o t an  easy a lloy  to hand le  in  the 

fo und ry , being susceptib le to  oxide fo rm a tio n  and  
in tercry sta lline  sh rinkage  porosity . I t  w as a  n a tu ra l 
consequence, therefo re , th a t the fo u n d er should  
en deavou r to im prove  its casting  p roperties. W ith  
th is in  m ind , som e years later, the  “ r .r .”  group  
o f  a lum in ium  alloys w as developed an d  p a ten ted  by 
R olls R oyce, L im ited , an d  m an u fac tu re  w as tak en  
over by  H igh  D u ty  A lloys, L im ited . C asting  alloys 
such as H idum inium ,'1 r .r .5 0 , r .r .53  and  r .r .5 3 b  
are  in com m on  use to -day  fo r  a w ide varie ty  o f  
app lica tions. T h e  o rig inal r .r .5 0  alloy, developed 
fo r sand  and  die castings fo r genera l pu rposes, is 
characterised  by excellent found ing  p roperties. U n 
like m o s t h igh -streng th  ligh t a lloys, r .r .5 0  requ ires 
no  so lu tion -trea tm en t, a n d  on ly  a low -tem peratu re  
p rec ip ita tio n  trea tm en t is needed to develop o p ti
m um  p roperties. T h is fea tu re  is particu la rly  v a lu 
able in  the p ro d u c tio n  o f  la rge  castings o f  vary ing

* Based upon the British exchange paper, “  Alum inium -alloy  
Clutings— A R eview  of British A chievem ent,” presented by Frank  
Hudson, F.E.M., on behalf o f  the Institu te o f  British Foundrym en to  
the 54th Annual Congress o f the American Foundrvm en's 'Society, 
a t Cleveland, Ohio, U .S.A .

section , since in te rn a l stresses, w hich  frequen tly  
follow  severe quenching , are  avoided. C astings in 
th is a lloy  a re  n o t sub jec t to  age-harden ing  in  service 
and  a re  regu larly  em ployed  fo r  w ater-coo led  
cy linder b locks an d  heads, c rankcases an d  o th e r 
p a rts  in  au tom ob iles  an d  a irc ra f t w hich  dem and  a 
h igh s tan d a rd  o f  p erfo rm ance . O n gas-tu rb ines th is 
a lloy  is u sed  fo r  a ir  in takes, com presso r s ta to r  
casings a n d  bearing  housings. T he  o th e r  tw o  alloys, 
r .r .53  a n d  5 3 b , on  acco u n t o f  th e  h igh  degree to  
w hich  they  re ta in  th e ir  streng th  an d  hardness a t 
e levated  tem pera tu res , have  been  developed  p rin c i
pally  fo r  such castings a s  au tom ob ile  a n d  m o to r
cycle p istons, a n d  fo r p a rts  o th e r th a n  p is tons, such 
as a ir-cooled  cy linder heads, opera ting  a t h igh  tem 
pera tu res  in  a irc ra ft engines.

Ceralumin Group

D uring  recen t years, a ran g e  o f ra th e r sim ilar 
alloys h as been  developed  by J. Stone & C om pany , 
L im ited , u n d e r th e  nam e  o f  C era lum in1 B, c, D a n d
a .s .m . In  these alloys, g ra in -refm em en t is effected 
by m eans o f  a sm all ad d itio n  Of n iob ium  instead  o f 
titan ium . C era lu m in  b  a n d  a .s .m . a re  p ro b ab ly  
the m ost w idely-used alloys in th is g roup . L ike 
r .r .5 0  alloy , th e  o u ts tand ing  fea tu res  o f  C e ra lu 
m in B a re  its excellen t castab ility  an d  the useful 
m echan ica l p ro p ertie s  o b ta ined  by  a sim ple low - 
tem p era tu re  h ea t- trea tm en t op e ra tio n . C era lum in
a .s .m . h as h igh streng th , reasonab le  ductility  and  
good  resistance to  shock , w hich  m akes i t  p articu la rly  
a ttrac tiv e  fo r a w ide range o f applications.

T he la test developm ents ind ica te  th a t fo r  certa in  
specialised service cond itions the  r .r , an d  C e ra lu 
m in  alloys m ay  be superseded  by th e  a lum in ium - 
m agnesium  alloys w hich  have m u ch  g rea te r ductility . 
It is w orth  no ting , how ever, th a t these la t te r  alloys 
a re  very  difficult to  hand le  in  th e  fo u n d ry  and  
requ ire  specialised techn ique fo r  successfu l p ro d u c 
tion. F u rth e rm o re , they  a re  n o t su itab le  fo r  service 
a t e levated  tem pera tu res, fo r  w hich  y , r .r . and  the  
C era lum in  alloys rem ain  suprem e.
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Fig. 2 .— Cylinder Block for  
N apier “ Sabre ” Engine, 
Sand Cast in H idum inium  
R.R.50 Alloy. Length, 47-J 
in.; width, 23;!- in.; depth, 
8-} in. Entire weight, 191 lb.

[C o u r t e s y  H i g h  D u l y  A l loys ,  
L i m i t e d

alloy  know n as L o-E x, advan tage  is taken  o f  the 
fac t th a t silicon in  sufficient qu an tity  (14 p e r  cent.) 
considerab ly  reduces expansion  w hilst th e  ad d ition  
o f  2 p e r  cent, o f  nickel increases ha rd n ess  and  
im proves th e  p ro p ertie s  a t  e levated  tem pera tu res.

T h e  p la in  h igh-silicon  type o f  a lum in ium  alloy 
possesses excellent castab ility , coupled  w ith good 
resistance to  co rro sion , b u t gives ra th e r  a  low  value 
fo r p ro o f  stress. T ak ing  this m ateria l as a basis, 
th e  B irm ingham  A lum in ium  C asting  (1903) C om 
pany , L im ited , h av e  developed a n  alloy  k now n  as 
B lrm asil Special.1 By add ing  nickel up  to  per 
cen t., they have p ro d u ced  an  alloy  hav ing  h igh  tensile 
streng th  in  the as-cast cond ition , coup led  w ith  good 
m echan ical p roperties. T h is  firm  also developed the 
p.2 a lum in ium  alloy co n ta in in g  4.0 to 5.0 per cent, 
silicon and  1.75 to  2.5 p e r cent, nickel, a m aterial 
w hich is especially  su itab le  fo r  the p ro d u c tio n  of 
p ressure d ie-castings to  close d im ensional tolerances.

In ad d ition  to  th e  special alloys already  m e n 
tioned , there  a re  m any o th e r com positions of 
a lum in ium -zinc-copper, a lum in ium -copper, alu  - 
m inium -silicon-copper, etc., in use fo r less im p o rtan t 
applications. In  fac t, d u ring  recen t years a m u lti
plicity  o f  a lum in ium -base  alloys has com e in to  being, 
m any  o f  them  being red u n d an t an d  n o t justified by 
any  special p roperties. T h e  rea l need  fo r sim plifi
ca tion  is signified by the in tro d u c tio n  o f British 
S tan d ard  1490, 1949, en titled  “ A lum in ium  and  
A lum in ium  A lloy  Ingo ts an d  C astings fo r G enera l 
E ngineering  P u rposes.” T h is lim its th e  n u m b er of 
alloys to  tw enty , a n d  is a  step  in  th e  rig h t d irection . 
b.s . 1490:1949 gives rep resen ta tive  com positions 
an d  p roperties o f som e a lum in ium  alloys com m only  
used fo r the p ro d u c tio n  o f  castings in  G re a t B rita in  
to-day. Figs. 2 to  7 illu stra te  a few  o f  th e  m any  
m odern  engineering  an d  industria l app lica tions o f 
these useful alloys.

T echn ical co n tro l has alw ays been an  im p o rtan t 
fea tu re  o f  th e  a lum in ium -alloy  fo u n d ry  in dustry  in  
this coun try . A fte r  sa tisfac to ry  p ro d u c tio n  m ethods 
have been determ ined  in  th e  experim en ta l found ry , 
rou tine  check tests o n  all im p o rta n t com ponen ts are 
m ade, using rad iog raph ic , m eta llog raph ic , pressure-

Fig. 1.— Mechanical Properties o f “ Y "  A lloy at 
Elevated Temperatures. Tests made on 1 -in. diam. 
Cast Bars, Solution-treated at 520 deg. C. fo r  Six 
Hours and Quenched in Boiling Water. Aged Five 
Days at R oom  Temperature.

Silicon A lloys

T he lightness o f  a lum in ium  alloys, com b ined  w ith 
th e ir h igh  th erm al conductiv ity , gives them  definite 
advan tages over cast iro n  fo r au tom ob ile  an d  o ther 
pistons. H ow ever, m ost a lum in ium  alloys have a 
high co-efficient o f  linear expansion  (o f th e  o rd e r o f  
23 m illionths, as com pared  w ith  12 m illion ths per 
deg. C . fo r  cast iron ) and  attem pts have, therefo re , 
been m ade to  overcom e the d ifferential expansion  
betw een th e  alum in ium -alloy  p is ton  an d  the cast- 
iron  cy linder o r cy linder liner. In  the alum in ium

M A X .  S T R E S S -  
E L O N G A T I O N
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F ig . 4 .— Crankcase fo r  M erlin 
Aero-engine, Sand Cast in 
R .R .50  Alloy.

[ C o u rtesy  R o t h  R o y c e ,  L i m i t e d

F i g . 3.— Thread Guide for the British Northrop Loom  
Company, Lim ited. Gravity Die Casting in Hidu- 
minium  R .R .5 1 A lloy containing 0 .8  to 1.75 per 
cent. N ickel. Base, 13 in. diam.; shank, 2} in. diam.; 
centre hole, I f  in. N otches around Edge for Guid
ing Thread.

ICourtesy  H i g h  D u t y  A l lo ys ,  L i m i t e d

and  m echanical-testing  m ethods on  rep resen ta tive  
castings selected fro m  p ro d u c tio n  batches.

M E T A L L U R G IC A L  D E V E L O PM E N T S  
M elting Practice

A lum inium  and  its alloys, w hen  m olten , readily  
ab so rb  hyd rogen , an d  considerab le  research  has been 
carried  o u t on preventive m easures and  on  m ethods 
o f  degasification. M elting in a  reducing  a tm osphere , 
w hich m ay  con ta in  free hydrogen , is a  possible 
source  o f  hydrogen  p ick-up, bu t recen t investigations 
ind ica te  th a t the m ain  source o f  hydrogen  is the 
p resence o f  w ate r v ap o u r in th e  fu rnace  a tm osphere . 
I t  has been show n th a t the reac tion  betw een 
a lum in ium  and  w a te r vapou r, rep resen ted  by 
2 A1 + 3 H 20 - > 3 H 2 + AL03, is irreversib le a t m elt
ing tem pera tu res  em ployed in norm al found ry  p rac 

tice. T h u s  th e  reac tio n  proceeds fro m  le f t to  right, 
w ith  th e  fo rm a tio n  o f stab le  a lum in ium  oxide, w hich  
is inso lub le  in  th e  m elt, an d  th e  libera tion  o f h y d ro 
gen, w hich m ay  be dissolved in  th e  m etal and  
subsequently  libera ted  during solid ification , fo rm ing  
gas porosity . O x idation  o f the gassed m elt, th ere 
fore , serves no usefu l pu rpose  and  m erely  fo rm s 
m ore  in so lub le  a lu m in iu m  oxide, w hich  is difficult 
to  rem ove.

In view  o f  the above considera tion , p robab ly  
the  best w ay  o f  m in im ising  hyd rogen  a b so rp tio n  in 
a lum in ium  alloys is to m ain ta in  a th in  u n b roken  
ox id e  film  o n  the surface  o f  the m o lten  m e ta l d u r 
ing m elting. A ny  fac to r w hich causes th is oxide 
film to be d is tu rbed , such as flam e im pingem ent, 
excessive stirring , etc., is likely to  cause m ore  
tro u b le  th an  w ill in co rrec t fu rn ace  a tm osphere . 
In  th is la tte r  d irec tio n  it is o f course, adv isab le , 
w herever possib le, to em ploy  a slightly  oxid ising  
a tm osphere . T h e  a m o u n t o f  gas d issolved increases 
w ith  rising  tem p era tu re  an d  it is im p o rtan t th a t 
the m eta l shou ld  n o t be hea ted  ab o v e  the n o rm al 
tem p era tu re  requ ired  to  p ro d u ce  good ca dings.

De-gasification
G as-scavenging  m ethods a re  w idely  em ployed  fo r  

the rem oval o f  hyd rogen  fro m  a lum in ium  alloys. 
In  G re a t B rita in , de-gassing is m o s t com m only  
effected by  the use o f  n itrogen  o r  h ex ach lo ro e th an e  
(C 2Clo). T h e  la tte r  is a n  o rgan ic  com p o u n d  w hich  
evolves ch lo rine  w hen  hea ted  to a lum in ium  m elt
ing tem pera tu res, an d  consequen tly  p rov ides a  c o n 
ven ien t m ethod  o f  gas-scavenging. F lux  m a n u 
fac tu re rs  sell hexach lo roe thane , usually  u n d er a 
trad e  nam e, in  the fo rm  o f  pow der o r  tab le ts m ade 
up in to  units, w eighed fo r  m elts o f  v arious sizes. 
T he  su rface  o f  the m olten  m etal, a t  a  tem p era tu re  
o f  betw een 700 an d  750 deg. C ., is covered  w ith  a 
layer b f  su itab le  flux and  th e  req u ired  a m o u n t o f  
h exach lo roethane  is p lunged  to  th e  b o tto m  o f the 
m elt and  held  there  fo r  ab o u t 3 to  5 m inutes, un til 
no  fu r th e r gas b u bb les  a re  evolved. T h e  evo lu tion  
o f ch lo rine  fro m  th e  de-gasser sho u ld  n o t be too 
v io len t as sm all and  evenly d is tribu ted  bubb les p ro 
m ote m ore  effective de-gassing. A fte r  de-gassing, 
th e  m elt is p re fe rab ly  allow ed to  s tand  fo r  10 to  15 
m inutes b efo re  casting , w hilst the flux is rabb led  
in to  th e  m eta l su rface , p rio r to its rem oval, together
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F ig . 6.— Accumulator Bodies 
fo r  Diesel-engine Fuel 
Pump. Gravity Die-cast in 
B.S. 1 4 9 0 -L M -7 -M  Alloy. 
These Castings have to with
stand Pressure and must be 
absolutely free from  Porosity. 
Thev are subject to X-ray 
Examination.

[C ou rtesy  J o h n  D ale , L i m i t e d

F i g . 5 .— Compressor Casing for Derwent 5 Gas Tur
bine, Sand Cast in R.R.50 Alloy. The Cascade o f 
Guide Vanes is made from  Extruded Bar and “ Cast 
In.”

[C o u rte sy  R ol l s  R oyc e ,  L i m i t e d

w ith  the dross, by m eans o f  a p e rfo ra ted  h an d  ladle  
o r scoop.

T h e  use o f ch lo rine  gas fo r de-gasification  p u r
poses is to -day  being largely  superseded  by the  m ore  
convenien t hexach lo roethane . W ith  som e alloys, 
ch lo rine  trea tm en t has been fo u n d  to  increase g ra in  
size, b u t th is can  be easily  co rrec ted  by th e  add ition  
o f su itab le  g rain-refin ing  elem ents, e ither a f te r  d e 
gassing o r as a  co n stitu en t o f the flux. T rea tm en t 
w ith  ch lo rine , h ex ach lo roe thane , an d  fluxes co n ta in 
ing ch lorides also leads to  a  slight reduc tion  in the 
m agnesium  co n ten t o f  th e  m elt, w hich  m ust be 
taken  in to  accoun t w hen m elting  com plex alloys. 
T h e  rem oval o f  gases fro m  a lum in ium  alloys has 
also  been  effected by trea tm en t w ith o th e r volatile 
ch lorides, su ch  as titan iu m  te trach lo ride  an d  bo ro n  
trich loride. T h ese  com pounds, in  ad d ition  to  re
m oving  hydrogen , p ro m o te  g ra in  refinem ent, due  
to  th e  reduc tion  o f  titan ium  an d  b o ro n  w hich is 
absorbed  by the melt.

T he  B ritish N o n -F e rro u s  M eta ls  R esearch  A sso
c ia tion  have d o n e  a large a m o u n t o f  w ork  over the 
past 20 years o n  th e  effect o f  gases on  alum in ium  
alloys, and  have developed a  de-gassing process, 
w hich com bines trea tm en t w ith  fluxes a n d  w ith  an  
inert gas such as n itro g en .0 In  this process the 
n itrogen  acts as a scavenger, w hilst the flux serves 
to  rem ove the ox ide film w hich  -would h in d e r th e  
escape o f hydrogen  fro m  th e  m elt. T he  fluxes em 
ployed consist o f a lkali ch lorides and  fluorides, a 
typ ical m ix tu re  being 50 p a rts  po tassium  ch lo ride , 
40 parts  sod ium  ch lo ride , 10 p a rts  sod ium  fluoride; 
the am o u n t o f  flux used  is 1 to  2 per cent, o f  the 
w eigh t o f  m eta l to  be trea ted . T h e  m ain  d isad v an 
tage o f  de-gassing m ethods em body ing  the use  o f  
such fluxes is th a t th e  liqu id  flux a ttacks re frac to ry  
crucibles. T h is  has been  effectively overcom e by 
the la test process developed  by the B ritish  N on- 
F erro u s M etals R esearch  A ssocia tion  (B ritish P a ten t 
N o. 569, 619). I t  will be observed  from  Fig. 8 th a t 
in this process the liqu id  flux is p reven ted  from  
reach ing  the crucib le  w alls by being confined w ith in  
a rem ovable  g raph ite  sleeve w hich dips in to  the 
m olten  m etal. A g ita tion  o f th e  m etal w ith in  th e  
sleeve is effected by m eans o f  d ry  n itrogen  passing 
th rough  the lead-in  tube. By this m ethod  de-gasifi
ca tion  o f  m elts w eighing a ro u n d  1,000 lb. h as been 
sa tisfactorily  effected in  ab o u t 12 m inutes.

I t  is m o s t im p o rta n t th a t all gases used  fo r  d e 
gasifica tion  be dry . In  th is connec tion , h igh -p res
sure  n itrogen  cy linders can  be  em ployed, w ithou t 
the need  fo r  d ry ing  tow ers, p rov ided  th a t  the gas 
pressu re  is n o t a l'ow ed  to fa ll below  20 a tm ospheres. 
T he  m in im um  q u an tity  o f  n itro g en  req u ired  fo r 
trea tm en t o f  a lum in ium  an d  its alloys is a b o u t 25 
cub . ft. p e r to n  o f  m eta l. F u rth e rm o re , th e  flow  
o f  gas should  be con tro lled  a t  such a  ra te  as to  
cause th e  surface  o f th e  m e lt to  ro ll gently . V io len t 
ag ita tion  shou ld  be  avo ided  and , as m en tioned  p re 
viously, sm all a n d  even ly -d istribu ted  g a ; bubbles 
best p rom o te  de-gasification.

Fluxes

In  the m elting  o f  a lum in ium  alloys, a  flux serves 
th ree  m ain  p u rp o s e s :— (1) I t  c leans the su rface  o f 
the m olten  m eta l by rem oving  oxide and  d ross; (2) 
it prov ides a  p ro tec tive  covering d u rin g  m elting , to  
m inim ise fo rm atio n  o f  oxide, etc., and  (3) u n d er 
certa in  cond itions, acts as a  de-gasser. W h e th e r o r
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n o t it  is necessary  to  use a  flux depends up o n  various 
fac to rs, e.g. com position  o f th e  a lloy , m elting  con 
d itions an d  n a tu re  o f  the fu rn ace  charge. A lloys 
con ta in ing  m ore  than  2 p e r cent, m agnesium  tend  
to  fo rm  d ross a n d  ab so rb  hydrogen  m u ch  m ore  
rapidly  than  do  low er-m agnesium  o r  m agnesium - 
free  alloys. A  p ro tec tive  low -m elting -po in t cover
ing  flux, usually  com posed  o f  fluorides an d  chlorides 
o f  m agnesium  a n d  potassium , is there fo re , reco m 
m ended  w hen  m elting  alloys o f  h igh  m agnesium  
conten t. F o r  alloys con ta in ing  little  o r  n o  m ag
nesium , th e  u se  o f  a  flux  is n o t essential, an d  need 
only  be  em ployed w hen  m elting  cond itions a re  ex 
cessively oxidising  in  ch a rac te r, as w hen  th e  fu rn ace  
is o f  a  type w hich  perm its th e  flam e an d  p roduc ts  
o f  com bustion  to  com e in to  d irec t c o n tac t w ith  th e  
m o lten  m eta l, o r  if  th e  charge  co n ta in s  a  consider
ab le  percen tage  o f  scrap . In  th e  case o f  these 
la tte r  a lloys, fluxes a re  generally  com posed  o f 
sod ium  o r  po tassium  chlorides an d  sodium  fluoride, 
a  typical m ix tu re  being two p a rts  by w eigh t o f 
sod ium  ch lo ride  and  one  p a r t  o f  sod ium  fluoride. 
C hem icals o f  com m ercia l quality  a re  sa tisfac to ry  
b u t it is im p o rtan t th a t they  b e  perfectly  d ry  w hen 
added  to  the m etal, as th e  use o f  d am p  flux is likely 
to  resu lt in  gassy castings.

T h e  p rocedu re  com m only  em ployed in using a 
flux is to raise the m etal tem p era tu re  to  700 to  
750 deg. C . and  then  sp read  th e  d ry  flux evenly on 
to p  o f  th e  m etal su rface , in  a n  a m o u n t vary ing  fro m
0.5 to  2 per cen t, b y  w eigh t o f  th e  m eta l charge, 
accord ing  to  ind iv idual conditions. T he  flux is then  
gen tly  pushed , o r  rabb led , u n d e r the su rface  o f  the 
m olten  m etal (by m eans o f  an  iro n  sk im m er o r  
p lunger) un til i t  is seen to  be fused. T he  m etal 
is then  s tirred , th e  d ro ss is rem o v ed  b y  sk im m ing  
an d  the m eta l then cooled  to  the req u ired  pou ring  
tem pera tu re . C are  shou ld  be  taken  to  avo id  exces
sive ag ita tion  o f  the m o lten  m etal. I t  is now  
generally  apprecia ted  th a t fluxes co n ta in in g  fluorides 
a re  th e  m o s t effective de-gassers and  th a t changes 
in chem ical com position  o f  a lum in ium  alloys can 
occu r as a  resu lt o f  flux trea tm en t. M urphy , W ells

Fig. 7.— Finned Cylinder, Sectioned to show Solidity. 
Die Cast in “ Y  ” A lloy by the Low-pressure Process.

[Courtesy Birmingham Aluminium Company, Limited

A la r , L im it e d , of 3, Albem arle Street, London, W .l, 
have issued a new data sheet of their standard type 
which covers the heat-treatm ent o f aluminium-alloy 
castings. This publication details the treatm ent condi
tions for all the heat-treatable alloys included in 
b .s .  1490, and contains notes on recommended prac
tice; the heat-treatm ent of pressure castings, and stress 
relieving. W hilst these data sheets are extremely use
ful and very interesting, the reviewer wishes that they 
did no t so closely resemble a  company prospectus. 
Copies are available on application to Alar.

A. P lum bago  Crucible
B. Ven ted  Cover P la te  

t o  hold C
C. Inner Plumbago Sleeve
D. V e n te d  P la t e  

covering inner sleeve
E .  Nitrogen Delivery Tube
F .  Set Screw for  fixing 

Nitrogen Delivery Tube
G .  Flux Covering

Fig. 8.— Latest M ethod for De-gassing A lum inium  
Alloys. Developed by the British Non-Ferrous 
M etals Research Association. British Patent 569,619.

and  P a y n e 7 h ave  show n th a t a  serious loss o f  m ag 
nesium  can  a rise  fro m  a  repetition  o f  th e  sod ium  
ch lo rid e /so d iu m  fluoride flux trea tm en t. I t  is clear, 
therefo re , th a t  if  fo r  an y  rea so n  a m elt o f  an  
a lum in ium  alloy  con ta in ing  m agnesium  is trea ted  
m o re  th an  once, w ith  a  flux o f  th e  type  sta ted , an 
ad d itio n  o f  m agnesium , shou ld  b e  m ad e  to  com pen 
sate fo r  th e  loss d u e  to  th e  ac tio n  o f  th e  flux. T he 
sam e considera tion  shou ld  be  b o rn e  in m in d  if  r e 
m elted  ru n n ers  an d  risers co n stitu te  a  la rg e  p ro 
p o rtio n  o f  th e  charge.

(To be concluded)
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Book Reviews
Foundry Sand Control. By W. Davies, Ph.D., M.Sc. 

Published by The United Steel Companies, 
Limited, 17, Westbourne Road, Sheffield, 10. Price 
30s., plus postage.

Fifty years ago moulding sand—“ fat o r lean ”—was 
just sand. A bout 20 years later, the fact that natural 
moulding sand was a  mixture of silica grains bonded 
with clay became common knowledge. Then a  series 
of physical tests was established mainly by the 
Americans, and a wealth of empirical data was built up. 
This book takes the m atter a  stage further by entering 
into the nature o f the silica and the clays. As a 
geologist, the A uthor's approach is somewhat different 
from the earlier works on the subject. The mathematics 
which are introduced are desirable, as they show the 
way towards the elimination of the empirical thinking— 
a factor which too strongly impinges upon the subject 
of sand testing. In his photomicrographs the A uthor 
has used botli transmitted and reflected light as an  
illum inant The reviewer is assured that by using a 
com bination of the two a beneficial stereoscopic effect 
can be had. This is useful because, as is pointed out 
by the A uthor, the moulding properties of a sand are 
partially governed by grain size and shape. C hapter 
111 is very im portant, for it clearly shows that the 
“ silica ” part o f the “ silica sand and clay ” definition 
of a sand may be and in fact is a  variable. I t  would 
have been interesting if the A uthor could have added an 
adverb before the word “ used ” in his phrase “ The 
olivine (magnesium silicate) sands are being used experi
mentally in certain foundries.” In his closing remarks 
in this chapter, it is disclosed tha t in a steel foundry 
an increase in waster loss was traced to an increase 
in fines in  the sand. Again, an attem pt in wartime to 
replace a rounded-grain sand by a “ matched ” one 
with an  angular grain failed completely.

C hapter IV is equally im portant, as again it is very 
clearly shown that “ clay ” is no t just “ clay.” Here 
the A uthor has had recourse to information not 
readily available to the foundryman. The theoretical 
concept of milling is splendidly set out on page 55. 
To study this and its implications is an essential for 
the foundry technologist. The tem perature of the sand 
has, we are told, a  fundam ental influence on the 
milling practice, as. acceleration is needed with increas
ing temperature. The ascertainm ent o f the optimum 
moisture content is clearly set ou t in C hapter V. 
It shows how by relating the subject to minimum bulk 
density a  proper basis can  be established— a subject 
developed later for further application. It is a pity 
that bulk density is difficult to put on a  routine basis. 
However, hardness tests can do much to ensure uni
formity. Fig. 47 will bring to the skilled craftsm an a 
sense o f satisfaction, for it shows an example where 
hand work gave a variation in hardness ranging from  
70 to 82, whereas jolting only yielded a  range spread
ing from  58 to 94 and jolt squeezing 75 to 93. The 
fact that “ wall drag,” that is friction between the sand 
and the wall of a moulding- or core-box when ram 
ming, is greater than that in the body of the m aterial 
is full of interest, and an instrument has been devised 
fo r measuring this “ drag."

In the same manner, the reader is taken through 
the strength o f  moulding sands, the mould surface, 
the foundry sand system, the selection o f  foundry 
sands, and the selection o f bonding clays. Finally 
there are few notes on the future o f foundry control. 
There is need perhaps for two m ore chapters, one deal
ing with the drying and baking o f moulds and cores, 
and a second one on  bonds other than clays. However, 
despite this, the reviewer is convinced that it w ould be

difficult for any foundry not to recover—and recover 
quickly—the cost o f this book, by putting into practice 
a few of the m any excellent precepts disclosed.

Non-ferrous Metal Melting and Casting of Ingots for 
Working. A  Symposium. Published by the Insti
tute of Metals, 4, Grosvenor Gardens, London, 
S.W .l. Price 15s.

It is essential to draw  attention to the fact that 
this book deals with the metallurgy of the casting of 
non-ferrous ingots and thus its appeal to founders is 
thereby limited, yet there is much of interest for them. 
The book reprints six Papers, four of which cover 
melting and casting in general and as applied to alu
minium bronze, brass and nickel silver. The other two 
arc devoted to studies o f the production .of refined 
copper shapes and the application of flux degassing to 
commercially-cast phosphor bronze. This last Paper 
is essentially practical and  many worthwhile tips are 
disclosed. The reviewer is of opinion that metallurgists 
on the staff of heavy non-ferrous foundries w ill derive 
much pleasure and profit from  a study of this book.

N ew  Catalogues
Oxygen Profiling and Cutting Machines. Being a 

little tired of the repetitive design on trade literature 
covers, the reviewer found distinctly refreshing the 
treatm ent given by Hancock & Company (Engineers), 
Limited, Progress W ay, Croydon, to their latest pub
lication. For once in a way the publishers have 
realised the charming effect that can be obtained by 
retaining a white background. The balance and 
colouring are alike excellent. The central double
page-spread illustration of the firm’s most popular 
line of machine is also commendable. The catalogue 
runs to 24 pages and cover and we esteem it to rank 
amongst the best reaching this office since the war.

Pellets. A four-page pamphlet received from the 
Pellets Sales Inc., 528, Fisher Building, Detroit 2, 
Michigan, U .S.A ., describes and illustrates a line of shot 
made from wrought steel cut wire instead of 
chilled iron. It seems that with the passage of time, 
the little cylinders become globular w ithout losing 
weight. A claim of 46 per cent, saving in blasting 
costs due no doubt to the non-frangibility o f the 
material. The size of the pellets ranges in four steps 
from 0.028 to 0.041 in. So far as the reviewer is aware, 
such a material is not yet available on  the British 
market.

Marine Propellers. Jarrow  M etal Industries, Limited, 
o f Western Road. Jarrow-on-Tyne, have sent us a four- 
page illustrated leaflet which gives data on the 
m echanical properties of a range of steel propellers. 
It is interesting to read of a claim  that an  austenitic 
stainless steel is quite competitive in price with the 
bronze type. The aerial picture of the ship would 
have been better if photographed from the stem in
stead of the stern, as the funnel and masts now appear 
to be raked over in the wrong sense.

Lubrication. Acheson Colloids, Limited, o f 18, Pali 
Mall, London, S.W .l, have sent us four leaflets cover
ing the various applications of their Dag brand of 
colloidal graphite. It is bulletin No. 94. which is of 
special interest to our readers as the application in 
this case is to die casting and the like. These four 
pamphlets are available to our readers on writing to 
Pall Mall.
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R epair and R eclam ation o f Grey-iron 
Castings by W elding and Allied Methods

SUB-COMMITTEE T.S.23
D r. A . B . E verest (chairm an), M o n d  N ic k e l C om p a n y , L im ited .

M r. F . A . Ball, M o n d  N ic k e l C om p a n y , L im ited  (B irm ingham  R esearch  L abora tory).
M r . F . C lark, M .B .E ., B ritish  O xygen  C om p a n y , L im ited .
M r. W . J. C olton , N e w to n  C ham bers & C om pany , L im ited .

M r . J. D aw son , Ferranti, L im ited .
M r . F. Y . D rinkw a ter , F o rd  M o to r  C o m pany , L im ited .

M r. G. G . M asted , Q uasi A r c  C om pany , L im ited .
M r. G. Sou thern , M etro p o Iita n -V ickers  E lectrical C om pany , L im ited .

M r. M . H . T hom as, W eld ing  Techn ica l Services, L im ited .
M r. L . T ib b en h a m , S u ffo lk  Iron  F o u n d ry  (1920), L im ited .

M r. G . L a m b ert (co m m ittee  secretary), In s titu te  o f  B ritish  F o u n d rym en .

t h i s  c o d e  o f  p r a c t i c e  fo r  th e  rep a ir  an d  
rec lam atio n  o f  g rey -iron  castings by w eld ing  an d  
a llied  m ethods, has been p rep ared  by S ub -com 
m ittee  t .s .2 3 , w hich  w as set up by th e  T echn ical 
C ouncil o f  th e  In s titu te  o f B ritish F o und rym en  in 
Septem ber, 1947, w ith th e  fo llow ing term s o f  
reference  : —

“  T o  consider the rec lam ation  o f g rey -iron
castings by burn ing-on  and  w eld ing .”
A fte r the sub-com m ittee  had  d ra f ted  th e  code, 

it  w as subm itted  fo r  co nsidera tion  by tw elve 
selected experts  ou ts ide  th e  com m ittee , rep resen t
ing w elding engineers, inspecting  au thorities, re 
search  o rgan isa tions an d  techn ica l institu tions. 
T h e  m a jo rity  o f  these  experts  com m en ted  fa v o u r
ab ly  o n  the com m ittee ’s w ork , an d  in add ition  
subm itted  m an y  valuab le  suggestions a n d  am en d 
m ents to  m ak e  th e  co d e  m o re  com ple te  a n d  use
fu l. T h e  sub -com m ittee  w ishes g ra te fu lly  to 
acknow ledge th e  va luab le  help  a n d  en co u rag e
m en t g iven in  th e ir  difficult task.

T h e  o u ts id e  au th o ritie s  w ho  considered  th e  d ra f t 
w e re :— M r. H . A nn is, M etropo litan -V ickers E lec
tr ica l C om pany , L im ited ; M r. R . E . D o re , British 
O xygen C o m pany , L im ited ; D r. S. F . D orey , 
L loyd’s R eg ister o f  Sh ipping; M r. J. A . D o rra t , 
N o rth  . E a s te rn  M arin e  E ng ineering  C om pany  
(1938), L im ited ; M r. G . F o ste r, T h e  R ailw ay  
E xecutive; M r. A . H . G oo d g er, N a tio n a l B oiler 
a n d  G en e ra l In su ran ce  C om pany , L im ited ; D r. 
H . H . H a rris , B abcock  & W ilcox , L im ited ; M r. 
H . W . G . H igne tt, M o n d  N ickel C om pany ,
L im ited ; M r. C. S. M ilne, C. S. M iln e  & C o m 
pany , L im ited ; D r. E. C. R o llason , M urex  W eld 
ing P rocesses, L im ited ; th e  B ritish  C ast Iro n  R e 
search  A ssocia tion , B irm ingham ; and  the In s titu te  
o f  W elding.

T h e  sub-com m ittee  also w ish to  acknow ledge 
h e lp  in  connec tion  w ith  th e  sec tions o n  “ b u rn ing - 
on ” received f r o m :— M r. C. G festy , N o rth  
E astern  M arin e  E ng ineering  C om p an y  (1 9 3 8 ),
L im ited ; M r. P. A . R ussell, S. R ussell & Sons,

* R ep ort o l  'Sub-com m ittee T.S.23 o f  th e  T ech n ica l C oancit, 
presented a t  th e  B u x to n  C onference o f th e  I n s t itu te  o f  
B ritish  Bovm drym en.

L im ited ; M r. R . C. S hepherd , R u sto n  & H ornsby , 
L im ited , an d  M r. C. R . van  d e r Ben, N a tio n a l 
G as & O il E ng ine  C om pany , L im ited .

Foreword
T h e  re p a ir  o r  rec lam a tio n  o f g rey-iron  castings 

by w eld ing  calls fo r  know ledge a n d  experience. 
N o  tw o  rep a ir  o r  re c lam a tio n  jobs a re  exactly  
alike, an d  a  la rge  n u m b er o f  variab les , inc lud ing  
fo rm  an d  size o f  casting , com position  o f  th e  iron , 
facilities fo r  p re - an d  post-heating , an d  w elding 
m ethods availab le , all influence the p ro d u c tio n  o f  a 
sa tisfac to ry  rep a ir. T h e  large  n u m b e r o f  variab les 
involved p ro h ib its  th e  p u b lica tio n  o f  de ta iled  in 
stru c tio n s in  th is code , a n d  i t  h a s  th e re fo re  been 
confined  to  g en era l considera tions fo r  th e  gu idance 
o f opera tives , eng ineers a n d  inspecto rs . F o r  m ore- 
de ta iled  w o rk in g  in s tru c tio n s  on  p a rtic u la r 
m ethods, re ference  sho u ld  be  m ad e  to  th e  extensive 
lite ra tu re  on th e  subject.

O nly experienced operatives shou ld  be  em 
ployed in th is class o f  w ork . I t  is equally  im 
p o r ta n t th a t on ly  experienced m en  shou ld  be  em 
ployed  in  rec lam atio n  b y  bu rn in g -o n  m ethods. 
S u itab le  facilities o f  space , ligh t, v en tila tion , etc., 
shou ld  be p rov ided  fo r  a ll  w eld ing  op era tio n s.

(I) General Statem ent
T his code o f  p rac tice  app lies to  th e  rec lam atio n  

o f  g rey-iron  castings, e ither as-cast o r m ach ined , 
by oxy-acetylene o r  arc-w eld ing  m e th o d s  (section  
A ), o r  b y  bu rn in g -o n  (section B). T h e  code 
applies only to  m ethods fo r  th e  rep a ir o r rec lam a
tion  o f  g rey-iron  castings to  ren d e r them  service
able. I t  does n o t cover special w eld ing  techn iques, 
e.g., tho se  fo r  h a rd  surfacing .

(II) Specification o f  G rey Cast Iron
T h is  co d e  o f  p rac tice  applies to  g enera l grey 

iron  castings such as, fo r exam ple, those  in 
w hich the m a te ria l con fo rm s to  b .s . 1452 :48 , bu t 
a tten tio n  is d raw n  to  clauses q u o ted  la te r  re fe rrin g  
to  com position , especially  in  respect o f  h ig h er
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grades o f m aterial in  the specification. T h e w eld
ing o f  other types, such as w hite cast iron, 
m alleable and high-alloy irons, is n ot covered by 
this code.

(III) Types o f D efect w hich can be Repaired by 
W elding, B um ing-on, or Similar M ethods

(a) Foundry defects: —
Blow holes, gasholes, draws, etc.
Laps, scabs and other surface blemishes. 
Mis-runs and short casts.
Cracked and broken castings.

(b) Production defects: —
Over-machining.
Broken castings.
Errors o f  design.

(c) Service defects: —
Broken castings.
W orn castings.

(IV) Factors Lim iting R epair or R eclam ation

Extent o f  the defect.
Location o f  defect, i.e., accessibility.
Form  o f casting, i.e., section variations, thick

ness, w eight and bulk o f  casting.
Service conditions im posed on casting, includ

ing special conditions o f  stress, shock, etc.
The decision whether a defect is to be repaired w ill 

depend also on the value o f  the casting, urgency o f  
repair, production considerations, facilities for re
placem ent, delays involved in replacement, and so 
on.

(V) A vailable M ethods o f R eclam ation by W elding
and Burning-on

(a) Oxy-acetylene fusion welding w ith ferrous
(cast iron) filler rod.

(b) Oxy-acetylene non-fusion m ethods (bronze
welding).

(c) M etallic-arc welding w ith ferrous electrode.
(d) M etallic-arc welding with non-ferrous elec

trode.
(e) Burning-on.

(VI) C hoice o f M ethod

(a) A pproach
The approach to the considerations and factors 

determining the choice o f  m ethod m ay vary, depend
ing upon the classification o f  defects as given in 
paragraph III (a), (b) and (c), in conjunction with  
the last factor in paragraph IV , and w ill, therefore, 
be influenced and em phasised by individual circum 
stances, e.g., the repair o f  defects developed in  ser
vice, w here the time factor and production needs 
m ay permit and fu lly  justify a  “ m ake-do-and- 
m end ” m ethod which w ould not be considered for  
the repair o f  foundry defects in  new castings.

(b) G eneral
W here fu ll p re-heating  is possib le, gas fusion  

w elding is recom m ended .*  W here on ly  lim ited  p re 
heating  o r  no  p re-heating  can  b e  effected, an  arc- 
w elding m e th o d  is p re fe rred , p rov ided  th a t due  con 
sidera tion  has been  g iven to  the  type  o f defec t an d  
th e  lim iting  fac to rs  sta ted . W here, how ever, p re s
su re  tightness is requ ired , a rc  w elding is n o t generally  
recom m ended . “ B u rn ing-on  ” m ethods p e rm it a 
w ide app lica tion  fo r  th e  rep a ir o f  fo u n d ry  defects, 
p a rag rap h  I I I  (a), p a rticu la rly  fo r heavy  castings, 
an d  u n d er su itab le  c ircum stances can  be used fo r 
th e  (6) an d  (c) classes o f  defects.

T h e  scope o f the oxy-acety lene fu s ion  m eth o d  o f 
w elding depends upon  the facilities availab le  fo r 
ad eq u a te  p re - an d  post-heating . T h é  m e th o d  is, 
th erefo re , m ore  universally  em ployed  in  th e  rep a ir 
o f th e  sim pler types o f  castings. A rc  w elding, on  the 
o th e r h an d , w ith  its sm all over-all th erm al effect, has 
advantages fo r  the rec lam ation  o f  com plicated  cast
ings, p rov ided  due  reg a rd  is g iven to  th e  type  o f  de
fect. B ecause o f difficulties usually  experienced  in  
fu lly  p re-heating  large o r  bulky castings, bu rn ing-on  
o r  arc-w elding m ethods a re  considered  m ore  su it
ab le  fo r  such  w ork.

In  general, a rc  w elding is lim ited  to  th e  rep a ir  o f 
re la tively  m in o r fau lts. T h is  lim ita tion , how ever, 
does n o t necessarily  app ly  to  the rep a ir o f cast
ings w hich have  fa iled  in  service. In  ad d itio n , a rc  
w elding finds a p a rticu la r app lica tion  in  th e  rec la 
m a tio n  o f defects on  m ach ined  surfaces; in  this case 
a  no n -fe rro u s e lec trode  m ay  be  used  w ith  advan tage .

F o r  all m ethods o f  w elding cast iro n , p re-heating  
is desirab le , since th e  co n tro l o f  th e  ra te  o f heating  
and , m ore  p a rticu la rly , th e  ra te  o f coo ling  consider
ab ly  influences th e  quality  o f  th e  rep a ir. P ro v id ed  
the ra te  o f  coo ling  can  be adequa te ly  con tro lled , fully 
m ach inab le  w elds can  be  o b ta in ed  w ith  fu ll fusion  
w elding.
(c) O ther F actors determ in ing  C h o ic e '.—

Size o f th e  casting , i.e., large, m ed ium  o r  light.
F o rm  an d  com plex ity  o f casting.
E x ten t a n d  loca tion  o f  defects., i.e., o n  

m ach ined  face  o r  no t.
Service co n d itio n s on  defective m em ber, e.g., 

b ronze  w elding, o r  non -fu sion  w elding, is no t 
recom m ended  fo r  castings o p e ra tin g  a t  tem 
p era tu res  in  excess o f  250 deg. C.

P ro p erties  requ ired , e.g., m echan ica l streng th , 
m ach inab ility , etc.

Facilities availab le— type an d  capacity  o f  p lan t 
and  equ ipm ent, an d  experience o f  operatives 
in m ethod  selected.

SECTIO N  A: R E C L A M A T IO N  B Y  W E L D IN G

In  ad d itio n  to  th e  rem ark s on th e  choice o f 
m ethod  in  p a rag rap h  V I, the w idest possib le field o f 
rec lam ation  by w elding can  only  be fu lly  covered 
prov ided  b o th  gas an d  a rc  m ethods a re  available. 
E ach  m e th o d  h as its  lim ita tions and , w here  the

*N on -fasion  m eth od s are  a v a ila b le  and  m ay  be u sed , but  
a re  n o t considered  so  a cc ep ta b le  a s  th o  o th er  m eth od s g iven . 
T h eir field o f a p p lica tio n  is  la r g e ly  in  th e  rep a ir  o f  d efects  
w hich  occur in  serv ice.
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fac to rs de term in ing  choice p o in t to  one process, 
it is adv isab le  to  use ano ther.
(VII) Effect o f  C om position on W eldability o f  Grey- 

iron Castings
V aria tio n s  in  th e  percen tages o f the elem ents 

norm ally  ,found  in  cast iro n , nam ely , ca rb o n  (includ
ing b o th  com bined  an d  free-graphitic-,carbon), sili
con , m anganese, su lp hu r an d  phospho rus, an d  the 
presence o f alloy ing  elem ents n ow  com m only  used 
in  cast iro n , such as n ickel, copper, ch ro m iu m  and 
m olybdenum , all affect th e  facility  w ith  w hich cast 
iro n  can  be  w elded. T h e  com position  o f a  grey- 
iron casting  can  affect its w eldab ility  in  tw o 
w a y s :— (a) T h e  ease o f carry ing  o u t the w elding 
o pera tion ; a n d  (b) the liab ility  o f  the cast iron  
ad jacen t to  the  w eld  to change in s tru c tu re  and  
p roperties a s  a  resu lt o f the h ea ting  effects due to  
the w elding opera tion .

T h e  ca rry in g  o u t o f th e  w eld ing  opera tion  
involves th e  ob ta in ing  o f  a con tin u o u s b o n d  betw een 
th e  cast iron  a n d  the w eld m eta l w ith  the  deposi
tion  o f  a sound, dense w eld m etal hav ing  the 
desired m echan ica l p roperties. A lte ra tio n  in  the 
m eta llu rg ica l s truc tu re  o f  th e  casting  ad jacen t to  the 
w eld can  involve so ften ing  a n d  a  loss o f strength , 
o r, a lte rnative ly , h a rd en in g  w ith  resu ltan t diffi
culties in  m ach in ing  an d  liab ility  to  crack ing . 
T he  effect o f  th e  m ore  com m on  elem ents w hich  
m ay be  p resen t in cast iro n  o n  these tw o 
aspects o f w eldability  a re  considered  in d e ta il in 
A ppend ix  I.
(VJH) C hoice o f  W elding R ods and Electrodes

(a) Gag F usion  W eld ing  R o d s :  C a re  shou ld  be 
exercised in  the selection  o f  good-quality  w elding 
rods. T he  com position  should  b e  such th a t the 
deposited  m eta l app ro ach es as nearly  as possible 
th a t o f  th e  casting  to  be w elded. A lternative ly , 
high-silicon (i.e., silicon up  to 4.0 per cent.) rods 
m ay be used  w here ease o f w eldab ility  and  good 
m ach in ing  p ro p ertie s  a re  the first considerations. 
T he use o f h igh-silicon rods also  assists in p reven t
ing ox id a tio n  of the w eld  m etal deposit an d  so 
avoids the developm ent o f  b low holes an d  inclusions. 
C ast-iron  rods alloyed w ith n ickel, etc., can  be  used 
w here h igh -qua lity  w eld m eta l is desired  an d  fo r 
the w elding o f h igh-du ty  castings. H igh -qua lity  
rods m ay  also  con ta in  titan iu m  o r  m olybdenum . 
C ast-iron  w eld ing  ro d s  sh o u ld  b e  clean, an d  as free  , 
as possib le fro m  su rface  oxide, sand  o r  o th e r c o n 
tam inan ts.

(b) W eld ing  R o d s  fo r  N o n -fu s io n  G as W eld ing: 
V arious p ro p rie ta ry  types o f  b ro n ze  ro d  a re  used 
fo r non -fu sion  gas w elding. T ypical it  a  w elding 
rod o f 6 0 /4 0 , c o p p e r/z in c  type  con ta in ing  a  sm all 
percen tage o f silicon, w ith  o r w ith o u t m anganese  
and  o th e r elem ents. T h e  m anganese  im proves the 
flowing qualities o f  th e  m o lten  m etal and  im proves 
the bonding  p roperties to  the cast iron . T h e  silicon 
prevents vo la tilisa tion  o f  the zinc an d  so avoids 
b low holes an d  ox ide inclusions, and  th u s  im proves 
the soundness o f  th e  deposited  m eta l, a n d  confers 
g rea ter m echan ica l streng th  to  th e  weld.

Special com positions o f  b ro n ze  a re  frequen tly  
used— fo r exam ple, those  con ta in ing  a p ro p o rtio n  
of nickel. W ith  n ickel a b o u t 10 p e r  cen t., 
im proved streng th  is ob ta ined , b u t fo r  a  good

co lo u r m atch  w ith iro n  and  steel 15 per cent, o f 
n ickel is recom m ended . B ronze w elding ro d s fo r 
n o n -fu sion  gas w elding a re  som etim es supplied  
w ith a flux coating .

(e) A rc-w eld ing  E lectrodes.— F o r a rc  w elding, a 
w ide v a rie ty  o f elec trodes is availab le . T hese  in 
c lude  flux-coated  dead-m ild  steel (e.g., In s titu te  o f 
W eld ing /B .E .A .M .A . C lassification e .5 2 7 ) , nickel- 
iron  alloy , stain less steel, n ickel-copper an d  pure  
nickel. T h e  com m onest e lec trode  fo r a rc  w elding 
is th a t know n as a “  n ickel ” o r  n ickel-alloy  rod , 
w hich, in  fact, h as  a  co re  w ire  o f  a n ickel co p p er 
alloy. E lectrodes based  on  p u re  n ickel a re  now  
also estab lished . A ll th e  above e lec trodes are  
flux coated . T in -b ro n ze  an d  a lum in ium -b ronze  
elec trodes a re  also used fo r  w elding cast iron .

In  a rc  w elding, a dead-m ild  steel coated  elec
trode , specially  m ade  fo r  w elding cast iro n , m ay  
frequen tly  be used to  fo rm  th e  m a jo r  p o rtio n  o f  
the jo in t; the w eld  m ay  be com pleted  by  su rfac ing  
w ith  a  ro d  to  give co lo u r m atch , m ach inab ility  
o r  o th e r p ropertie s  to  th is p a r t  o f th e  weld.

(IX) Fluxes
A  good  flux fo r  w elding cast iro n  should  p e r

form  the follow ing fu n c tio n s: —
(1) C lean  th e  m eta l surface.
(2) P ro tec t th e  m eta l fro m  o x ida tion  d u rin g

w elding.
(3) D issolve oxides and  o th e r im p u ritie s ..
(4) Im p ro v e  the fluidity  o f  the w eld m etal.
(5) P rev en t loss fro m  th e  m olten  m eta l o f  v o la 

tile constituen ts.
F luxes a re  usually  supplied  in  p o w d er fo rm , b u t 

fo r a rc  w elding su itab le  fluxes a re  a lm ost alw ays 
p resen t as coatings on  the electrodes.

(X) Preparation o f  Castings for R eclam ation
(a) G enera l.— T he defect and  th e  su rround ing  

area  m ust be th o ro u g h ly  c leaned  p r io r  to  any  
w elding o p era tio n . T h is  includes th e  open ing  up  
of an y  cav ity  and  th e  rem oval o f an y  sand  an d  
scale therein . T h e  op era tio n  m ay  be  effected by 
chipping, grind ing , m ach in ing  o r  flam e gouging. 
T he last m eth o d  should  n o t be em ployed  unless 
the casting  is first p re -hea ted , a t  least locally , an d  
th e  gouging  m u s t be  fo llow ed  by  su itab le  c lean ing  
m ethods (e.g., grinding) to  rem ove the oxide 
fo rm ed on  the gouged surface.

F o r  ex p lana tions an d  illu s tra tio n s o f  the te rm s 
used reference should  b e  m a d e  to  b .s .4 9 9  
(G lossary  o f W eld ing  an d  C u ttin g  T erm s).

T h e  type an d  ex ten t o f clean ing  req u ired  will, 
o f  course, depend  on  the n a tu re  o f th e  d efec t to  
be repa ired , o r m ethod  to  be used. I f  b low holes 
are  p resen t, th e  defective a rea  shou ld  b e  ch ipped  
out. F o r  d ir ty  castings— th a t is, castings con 
tam in a ted  w ith sand  o r slag inclusions— th e  defec
tive m a te ria l shou ld  be rem oved  un til c lean  m eta l 
is exposed. I f  th e  casting  in  the a rea  o f  th e  defec t 
has becom e co n tam in a ted  w ith  oil, it  is necessary  
to  clean  th e  casting  w ith  paraffin , a n d  then  to  h e a t 
th e  casting  in  th a t a rea  to  a  tem p e ra tu re  o f  a t  lea s t 
300 deg. C . to  rem ove th e  rem ain ing  oil.

I t  c a n n o t be  to o  s trong ly  em phasised  th a t 
p ro p e r p rep a ra tio n  is essential befo re  an y  type  
o f rec lam ation , an d  m u s t be ca rried  o u t th o rough ly ,
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otherw ise the repair m ay  prove unsatisfac to ry  (see
b .s .4 9 9 ,  revision and  new  specification to  be p u b 
lished).

C racks should  be veed, a fte r  holes have been 
d rilled  im m ediately  beyond  the ends o f  the crack  to 
p reven t its spread ing  fu rth e r. T he  shape o f th e  groove 
fo r  the w elding o f  cracks should  be such  th a t the 
filler m etal can  be applied  sa tisfactorily , th a t is, 
th e  groove shou ld  be o f sufficient w id th , the sides 
should  slope o u tw ard  from  the  base and  th e  ends 
o f the g roove should  have a slope o f approx im ate ly  
45 deg. to  p erm it reasonab le  accessibility . F o r  
oxy-acetylene w elding, vee p rep a ra tio n  fo r cracks, 
etc., is n o t requ ired  w here th e  section  th ickness is 
less than  f t  in. O ver -ft in. a vee p rep a ra tio n  is 
requ ired . F o r  a rc  w eldipg a vee p rep a ra tio n  is 
requ ired  fo r all th icknesses up  to  4  in. W here 
bo th  sides a re  accessible in sections over i  in., 
a doub le  vee p rep a ra tio n  should  be used, the angle 
o f the vee should  be fro m  70 to 90 deg. W ith 
th ickness g rea te r than  ab o u t o n e  in ., it is p re fe r
ab le  to  use a U  p rep a ra tio n , w ith the w alls sloping 
a t a b o u t 20 deg. instead  o f the vee p rep ara tio n .

(b ) Pre-heating.— In  all p re-heating  o f iron  cast
ings, w hether locally  o r  general, it  m u s t be realised 
th a t tem pera tu res in  excess o f  600 deg. C . w ill 
cause m a jo r  s tru c tu ra l change in the m etal, w ith  
de te rio ra tio n  o f m echan ical p ropertie s  in  th e  cast
ing as a w hole. Such possib le  loss o f  streng th  
th rough  p re-heating  m ust be tak en  in to  con sid e ra 
tion , especially in  connec tion  w ith h igh-du ty  iron  
castings. W here m ax im um  m echan ica l strength  
m ust be re ta ined , th ere fo re , care  should  be taken  
th a t a tem p era tu re  o f  600 deg. C . is a t no  tim e 
exceeded. F o r  b ronze  w elding, low er tem pera tu res  
(e.g., 400 deg. C.) a re  sa tisfac to ry  and , indeed, 
desirable .

E lectric-arc w elding an d  bronze-w eld ing  m ethods 
a re  usually  em ployed  in  cond itions w here  to ta l 
p re-heating  is no t possible, o r  is lim ited  to  tem 
p era tu res  m uch low er th a n  those  given above. I t  
is p re fe rab le  n o t to  w eld a co ld  casting ; w herever 
possible, therefo re , it shou ld  be w arm ed  by 
gentle heating  befo re  w elding. In  th e  case o f 
difficult rep a ir jobs, how ever, local p re -hea ting  by 
b low pipe m ethods can  be used in  co n ju n c tio n  w ith 
a rc  w elding, bu t once aga in  p recau tio n s m ust be 
taken  to  see th a t th e  castings a re  n o t over-heated .

F o r  local p re -hea ting  fo r  sm all jobs, gas b lo w 
p ipe  o r  b u rn e r m ethods m ay  be used in co m b in a 
tion  w ith  a tem p o ra ry  ch am b er bu ilt a ro u n d  the 
defect and  construc ted  fro m  brick  and  asbestos. 
C are  should  be taken  th a t the heating  flam es do 
n o t im pinge d irectly  on  any  p a r t  o f the casting. 
F o r  m ore  im p o rtan t w ork , such as extensive 
frac tu res , the w hole casting , o r, w here th is is n o t 
possible, a  considerab le  section  o f  it, should  be 
heated  by a  charcoa l fire in  a b rick  ch am b e r, as 
by th is m eans a m ore  un ifo rm  tem p e ra tu re  can 
be m ain ta ined . T he w elding shou ld  be done  in  the 
fire and , w hen it is com pleted , the casting  should  
be covered w ith asbestos sheet an d  left to  coo l, 
as the fire dies out, r igh t dow n to  room  tem p era 
ture.

T he grea test care  should  alw ays be exercised  in 
hea ting  the casting  so as to  avo id  the developm ent 
o f severe stress, due  to’ sudden local heating, 
especially in com plica ted  castings. M ore cracks are  
extended  and  m ore  new  cracks a re  fo rm ed  during  
careless heating  th an  a re  ever developed in the 
casting  d u ring  coo ling  a fte r  w elding.

In  co n ju n c tio n  w ith  the p rep a ra tio n  o f  castings 
an d  p re-heating , jack s o r w edges m ay  be em ployed 
to  open the  frac tu re  p rio r to  w elding. T hese  m ust 
be inserted  w ith care  to  avoid  fu rth e r dam age to 
the casting , and  m ust be rem oved im m ediately  
w elding is com pleted , so th a t there  m ay  be u n 
restrained  co n trac tio n  o f  th e  casting.

D uring  p re -hea ting  all m ach ined  surfaces m ay 
be pro tec ted  against scaling by sm earing  them  w ith  
a  g raph itic  com pound  b o u n d  w ith  grease, bu t it  is 
n o t possible to  p reserve m ach ined  surfaces fully 
w hen p re-heating  tem p era tu res  o f the o rd e r o f 500 
deg. C . an d  over a re  used.

(XI) Procedure for R epair and R eclam ation of 
Castings by W elding

(a) O xy-acetylene F usion  W eld ing  w ith  F errous  
(cast iron ) F iller R o d .— T h e in s truc tions supp lied  fo r 
the op e ra tio n  o f  b low pipes should  be strictly 
adhered  to  in  o rd e r to  m a in ta in  the  p ro p e r con 
d itions fo r w elding. C arefu l co n tro l over all th e  
fac to rs  involved is essential if p ro p e r w elding 
tem p era tu re  and  cond itions are  to  be m ain ta ined . A  
stric tly  n eu tra l flam e o f  sufficient size to  o b ta in  fu ll 
fu sion  o f  the m eta l is recom m ended . I f  necessary, 
the  flam e shou ld  be ad ju s ted  to  a  n eu tra l cond ition  
from  tim e to  tim e d u ring  the w elding opera tion .

A ll w elds shou ld  be com pleted  in  one pass w here 
possible. W here superim posed  ru n s  a re  necessary , 
each  run  should  be m ade in  sh o rt stages o f n o t 
m o re  th an  2 o r  3 in. A s already  ind ica ted , loca l 
o r  general p re -hea ting  is necessary  w ith  th is 
m ethod  o f  w elding, in  o rd e r to  get approx im ate ly  
un ifo rm  expansion  th ro u g h o u t the w hole section 
being w elded, to  avoid  ad d itiona l frac tu res  
from  sudden local expansion  p ro d u ced  by  the 
app lica tion  o f  th e  b low pipe flam e, to  assist in 
m ain ta in ing  fusion  and  the desired  w elding c o n 
d itions, and  to  m inim ise the  fo rm a tio n  o f h a rd  
spots by slow ing up th e  ra te  o f  cooling . A  fa irly  
large m olten  poo l o f  m eta l should  b e  m ain ta ined  
d u ring  w elding. A  sm all w eld  p o o l usually  denotes 
lack  o f heat. C astings w hich have  been to tally  
p re-heated  should , w herever possib le, be w elded in 
the fu rnace  w ith the fu rnace  hea t m ain ta ined .

T he p a ren t m etal should  be b ro u g h t to  a state 
o f  fusion  a t th e  p o in t o f w elding befo re  add ing  
the filler rod , and  the m olten  p o o l, c rea ted  by b low 
pipe m an ip u la tio n , shou ld  be o f  sufficient" size to  
m elt th e  filler ro d  w ith o u t d irec t flam e app lica tion  
to  the rod , an d  on no acco u n t shou ld  m eta l be 
m elted off the rod  and  allow ed to d ro p  in to  the 
poo l. I t  is desirab le  to  keep  the ro d  im m ersed in 
th e  m o lten  p o o l an d  to  rub  the sides o f  th e  vee 
w ith  it gently  a t  in tervals, an d  thus ag ita te  the poo l 
slightly in  o rd e r to  release en trapped  gases and 
im purities. T h is should  be d o n e  w ith o u t causing  
unnecessary  tu rb u len ce  by v igorous puddling . T he  
ro d  shou ld  fro m  tim e to  tim e be rem oved from
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the pu d d le  an d  p lunged  in to  th e  flux a n d  again  
subm erged  in  th e  pudd le  and  ru b b ed  gently  on  the 
sides an d  bo ttom  o f  th e  vee to  m a in ta in  good  
flu id ity  an d  help  to  b rin g  en trap p ed  im purities to 
the su rface  o f  th e  m olten  m etal. T h is  w ill ensure 
sa tisfac to ry  fu s ion  o f th e  filler m eta l to  the p a re n t 
m etal.

H a rd  spots m ay  be caused  by insufficient p re 
hea t o r by sudden cooling  o f the w eld p u d d le  by 
the im m ersion  o f  a co ld  filler rod . T h e  end  o f  the 
ro d  should , th e re fo re , be  p re -h ea ted  by laying 
the end  o f  it  in  th e  line o f the  w eld a  little  in  
f ro n t o f th e  b low pipe o r  by  w arm ing  i t  in  th e  p re 
heating  fire befo re use. C areless m an ip u la tio n  o f 
th e  b low pipe w hich allow s the in n e r cone o f  th e  
flam e to  to u ch  the su rface  o f  the m olten  poo l is 
also liab le  to cause h a rd  spots.

(b) O xy-acetylene, N o n -fu s io n  W eld ing .— B ronze 
w elding can  sa tisfac to rily  be accom plished  if  the 
p a rts  h av e  been  p ro p e rly  cleaned, as re fe rred  to 
in p a rag rap h  V III. B ronze w elding is ca rried  o u t a t 
app rox im ate ly  850 deg. C ., and  is recom m ended  
w here it is n o t possib le  to  p re -h ea t th e  casting  
to so high a  tem p era tu re  as fo r fusion  w elding. 
G enera lly  speaking , localised  o r  genera l p re 
h ea ting  to  a tem p era tu re  o f 400 deg. C . is recom 
m ended.

A  specially  p rep a red  flux m u s t be app lied  to 
the w hole o f  th e  su rface  p rep ared  fo r w elding 
so as to  m inim ise th e  ox id a tio n  w hich occurs 
d u ring  p re-heating . T h e  casting  a t the p o in t a t 
w hich w elding is to  com m ence shou ld  then  be 
hea ted  to  ap p rox im ate ly  850 deg. C. T h e  end  o f 
the b ro n ze  w elding ro d  is w arm ed  by  th e  b low pipe 
flam e an d  is then  d ipped  in to  the flux. T h e  rod  
is th en  hea ted  by the flam e, and  th e  m elting  end  o f 
the ro d  is a llow ed to  to u ch  th e  h ea ted  su rface  o f  
the casting . T he  m olten  b ronze  should , if  co n 
d itions a re  co rrec t, sp read  o u t an d  w et o r  “  tin  ”  
th e  p a re n t m etal. I f  tinn ing  does n o t tak e  p lace , 
the cond itions are  w rong  an d  a successful w eld 
ca n n o t be ob ta ined . I f  cond itions a re  sa tisfac to ry , 
“  tinn ing  ” will co n tinue  au tom atica lly  as w elding 
proceeds. T h is  “ tinn ing  ” is m ost im p o rta n t an d  
is the secre t o f  successful b ronze  w elding.

A s “ tin n in g  ” p roceeds, m ore  bronze  is added , 
un til th e  vee, o r  defect, is filled up. F o r  ligh ter 
sections, the g roove is filled as w elding p roceeds, 
bu t fo r  h eav ie r sections, a  second  o r  th ird  pass 
m ay be necessary  to  build  up the w eld to  full 
thickness. T h e  tem p era tu re  o f  the p a re n t m etal 
is m ain ta in ed  by m eans o f  th e  blow pipe.

(c) M etallic-arc W elding, w ith  a F errous E lec
trode.— T his m ethod  m ay  be em ployed  w here 
m ach inab ility  o f  the finished w eld is n o t requ ired . 
I t  can  also be used fo r filling th e  m ain  p a r t o f  
w elds w hich a re  subsequen tly  to  be  com pleted  w ith 
a  n ickel o r  o th e r no n -fe rro u s e lec trode  w hich gives 
the necessary m ach inab ility  an d  co lo u r m atch , 
w here these are  required .

I t  is recom m ended  th a t the sm allest gauge 
elec trode su itab le  fo r  the jo b  o n  h an d  should  
be em ployed , so th a t the casting  is n o t heated  
m ore than  is necessary , a n d  th a t ligh t peen-

ing* im m ediately  a f te r  w elding shou ld  be 
carried  o u t to  m inim ise th e  bu ild -up  o f  in te rn a l 
stress. “  B u ttering  ” o r p re-coating , th a t is the 
coating  o f  the surfaces o f  the jo in t w ith  w eld m eta l, 
p rio r to  the  ac tu a l filling o f  the  w eld  jo in t, is recom 
m ended.

A rc  w eld ing  w ith  fe rro u s  e lec trodes is also  som e
tim es used on  m assive castings, if  ad eq u a te  p re 
heating  can  be effected; large e lec trodes a re  used 
and  th e  o p e ra tio n  is fo llow ed  by slow  cooling. S u it
ab le  w elding cu rren ts  a re  recom m ended  by the 
m akers o f  the electrodes.

(d) M eta llic-arc w eld ing  w ith  N o n -fe r ro u s  E lec
trodes.— N o n -fe rro u s  elec trodes o f  th e  n ick e l a n d  
nickel-alloy  type  a re  those  m o s t com m only  used fo r 
the a rc  w elding o f  c a s t iro n . D .c . o r  a .c. w eld ing  
should  be used  in  acco rdance  w ith  th e  in structions 
■supplied by th e  e lec trode  m akers. Peening, to  
m inim ise c o n trac tio n  stresses, shou ld  be  ca rr ied  o u t 
w ith care , since p een ing  a t  ce rta in  critica l tem p e ra 
tures c a n  cau se  cracks. S ho rt beads o f w eld m eta l 
a re  o ften  em ployed in  co n ju n c tio n  w ith  rap id  peen
ing, ra th e r th a n  th e  deposition  o f  lo n g  beads 
fo llow ed  la te r  b y  peening. T in -b ro n ze  a n d  a lu 
m in ium -b ronze  electrodes as m en tio n ed  in  p a rag rap h  
V III  (c) m ay  also be  used.

A s w ith  the fe rro u s electrodes, i t  is p re fe rab le  to  
co a t the tw o faces o f th e  jo in t w ith  w eld m eta l 
befo re  filling in  the body  o f  th e  w eld, th a t  is, to  use 
the “ b u tte ring  ” process. T h is m eth o d  ensures 
com plete  bond ing  betw een th e  cast iron  an d  the 
weld m etal.

I f  p re-heating  has been  used an d  the jo in t is n o t 
rigidly restra ined , con tin u o u s w elding can  be  em 
ployed. I f  a  fu lly  m ach in ab le  w eld  is requ ired  
an d  p re -hea ting  is n o t carried  ou t, th en  th e  w eld ing  
should  be  in sh o r t ru n s  n o t exceeding 3 in. long, 
and  the  w eld  m etal shou ld  be  ligh tly  peened to  
m in im ise in te rna l stress a n d  allow ed  to  coo l befo re 
fu r th e r w eld m eta l is deposited . A  re in fo rc ing  
layer shou ld  be  deposited  on  th e  w eld m eta l a f te r  
the w eld has been bu ilt u p  to  the general level o f th e  
casting . T h is  is to  ensure th a t th e re  is sufficient 
m etal fo r m ach in ing  a n d  to  tem per any  h a rdened  
zones th a t m ay  have been fo rm ed  a t  th e  su rface  o f 
the casting . T h is  final layer m ust n o t ov erlap  on  
to  th e  cast-iron  p a re n t m eta l, o r fresh  h a rd  zones 
m ay  be form ed.

(XII) Precautions to M aintain D im ensions and 
A lignm ent

D isto rtion  caused  b y  w eld ing  is d u e  to  vo lum e 
changes in th e  app lied  w eld m eta l o n  coo ling  an d  
possibly to  over-heating  o f  the casting  u nder rep a ir. 
W hen full p re-heating  is app lied , d is to rtion  also 
m ay  fo llow  th e  'sagging o r  flow  o f  th e  casting  u n d e r 
any  app lied  stress, o r  even u n d er its ow n w eight.

P recau tions to  be  ta k e n  d u rin g  w elding, th e re 
fo re , inc lude  such item s as th e  fu ll su p p o r t o f  c a s t
ings d u rin g  p re-heating  an d  the h o ld in g  o f  parts  
ad jacen t to  th e  w eld  to  re s tric t th e ir  m o v e
m en t du ring , a n d  im m edia te ly  a f te r , th e  w elding

* P e e n in g  is  defined a s  s tr ik in g  th e  su r fa ce  o f  th e  fre sh  
w eld m eta l w ith  a  la r g e  num ber o f ra p id ly  rep ea ted  l ig h t  
blow s, e .g . ,  w ith  th e  h em isp h erica l end  o f  a  peen. h am m er.
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o pera tion . I t  shou ld  be n o ted , how ever, th a t  to ta l 
re s tra in t shou ld  be avoided . B olting, c lam ping  o r 
p la ting  m ay  also be necessary  to  m ain ta in  th e  align 
m en t o f  fra c tu red  p a rts  d u rin g  repair. T h e  use o f  
w edges o r  th e  heating  o f  o th e r m em bers o f  the  
casting  m ay  a lso  be req u ired  fo r  assisting  the  
m ain tenance  o f  d im ensions a n d  alignm ent. A ll 
such aids should  be rem oved  im m ediately  w elding 
is com pleted . In  c lam ping  o r  su p p o rtin g  the ca s t
ing d u rin g  w elding, every ca re  m u s t be tak en  to  
check  d im ensions— e.g., sizes betw een holes. T ack  
w elding m u s t b e  used w ith  cau tio n , since incorrectly- 
p laced  tack  w elds m ay  be u n d er severe stress d u ring  
th e  w eld ing  o p e ra tio n  an d  a re  likely  to  fra c tu re  
b efo re  being in co rp o ra ted  in th e  m ain  w eld.

(XIII) Post Treatment
C astings w elded a f te r  being p re-heated  in  a 

fu rn ace  shou ld  b e  slow ly coo led  an d  n o t w ithd raw n  
fro m  th e  fu rn ace  u n til they  have  cooled  to  a  tem 
p e ra tu re  o f a t  least 250 deg. C. o r, p re fe rab ly , to  
room  tem p era tu re  w here  th is is possib le. P o st
hea tin g  to  m in im ise in te rn a l stresses is desirab le . 
R e-heating  fo r stress-relief trea tm en t shou ld  n o t 
exceed 600 deg. C. ow ing  to  th e  d an g e r o f  s tru c tu ra l 
change  in  th e  p a ren t m etal. Som e degree  o f  stress 
re lie f is o b ta ined  by heating  to  low er tem pera tu res, 
i .e ., in  the range o f  450 to 500 deg. C. I f  stress- 
relief trea tm en t is app lied  to  castings w hich have 
been w elded a fte r  only ligh t p reheating , th e  subse
qu en t heating  shou ld  be g rad u a l so as to  p reven t 
unequal expansion  in  ad jacen t sections a n d  possib le  
crack ing  as  a  resu lt. T h e  degree o f  stress-relief 
hea l-trea tm en t app lied  w ill, o f  course, depend  on 
th e  ex ten t o f  the  w elding o p era tion  c a rr ied  ou t, th e  
general n a tu re  o f  th e  casting  in  question  and , p a r 
ticu larly , upon  the cond itions o f service fo r th e  
casting.

(X IV ) Inspection o f W elds
T he inspection  o f  castings repaired  o r reclaim ed 

by w elding m ethods shou ld  co v er bo th  th e  w eld 
m etal an d  those  p a rts  o f  th e  casting  affected by 
the w eld. T h e  first inspection  shou ld  be fo r  cracks. 
A  sm all lens w ill assist v isual exam ination . T h e  
use o f  th e  chalk-paraffin  m ethod  is p ro b ab ly  the 
m ost sa tisfac to ry  w ay  o f  de te rm in ing  w h eth er fine 
cracks a re  p resent.

T h e  m agnetic  m ethod  o f  crack  detec tion , 
w hilst o f  assistance on  repairs  in  w hich the 
w eld m etal has the sam e m agnetic  p ropertie s  as 
th e  grey-iron casting , m u s t be  used w ith  reserve on 
castings in w hich the  w eld m eta l differs fro m  th e  
base m etal, e.g., a rc  w elds w ith  n o n -fe rro u s  elec
trodes. X -ray  and  rad ium  inspection  can  also 
b e  used w here  the casting  section  is su itable.

W here  th e  fo rm  o f  casting  perm its, p ressu re  tests 
such  as h y d rau lic  tests, o r a n  a ir  test ca rried  o u t 
u n d e r  w ate r, m ay  be  em ployed  to  check  th e  sound
ness o f  welds.

W here  th e  rep a ir  has to  b e  m ach ined  a f te r  w eld
ing  is com pleted , th e  hardness o f  th e  w eld and  
ad jacen t m eta l m ay  be estim ated  w ith  a  file, o r  by

in d en ta tio n  w ith a cen tre  punch . L ig h t ham m er
ing, w ith  a  po in ted  h an d  pick , w ill enab le  any  
m arked  unsoundness to  b e  readily  detec ted . In  
ad d itio n  to  th e  above, any  tests fo r  the inspection  
o f  w elds specified fro m  tim e to  tim e by th e  B ritish  
S tandards In s titu tio n  shou ld  be  applied .

(X V ) M echanical Properties o f  W elds
T h e  m echan ica l p ropertie s  o f  w elds in grey  cast 

iro n  have been d eterm ined  by a  n u m b er o f  investi
ga to rs, m ain ly  by transverse  a n d  bend  deflection  
tests. T h e  s ta tem en t w as m ad e  as long  ago  as 1933, 
a t  the A m erican  Society fo r  T esting  M ateria ls  Sym 
posium  on  C ast I ro n , th a t p roperly -m ade  w elds in  
grey cast iron  h ave  p rac tica lly  the sam e strength  
as th e  base m eta l, a n d  th e  resu lts  o f tests carried  
o u t befo re a n d  since su p p o rt this sta tem en t. I t  
m ust be em phasised  th a t th e  s ta tem en t only applies 
to p roperly -m ade  w elds, p rep a red  as set o u t in 
this code o f  p rac tice  a n d  w hich  h av e  been 
exam ined  and  fo u n d  to  be  free  fro m  defects.

T h e  streng th  in  tension  o f  the  w eld-m etal deposits 
p rep a red  by any  o f the  m eth o d s is as h igh or h igher 
th an  th a t  o f  th e  base  ca s t iron . T h e  in te rface  
betw een the  w eld  m eta l dep o sit an d  th e  orig inal 
base ca s t iro n  also has ad eq u a te  streng th  bo th  w hen  
th e  w eld m eta l is c a s t iro n  a n d  also w h en  m ild  steel 
a n d  n o n -fe rrous alloys a re  used as the  w eld m etal 
deposits. B rittleness in  th e  w eld m eta l d eposit can  
resu lt fro m  co n tam in a tio n  o f  th is m e ta l by  elem ents 
p icked  u p  fro m  th e  ca s t iron , an d  th is is  p a r tic u 
la rly  th e  case if  c a rb o n  is p icked  u p  by m ild  steel, 
o r  if su lp h u r and  p h o sp h o ru s a re  tak en  u p  by 
no n -fe rro u s alloys, w here  the base cast iro n  is h igh  
in  these elem ents. Such brittleness m ay  resu lt in  
a loss o f  effective s tren g th  in  tensile o r  transverse  
load ing . R eference  shou ld  be m ade to  th e  clause 
on  “ T h e  Effect o f  C o m p o sitio n  o f  the  C ast Iro n  
on W eldab ility ,” fo r  fu r th e r  in fo rm ation .

T h e  heating  o f  the  o rig inal casting  w hich  occurs 
d u rin g  w elding can  affect the streng th  o f  the  cast 
iron , pa rticu la rly  n e a r th e  w eld. W here  fu ll p re 
h ea tin g  is used , as w ith  oxy-acety lene w eld ing  using  
cast-iron  w eld m eta l, annealing  o f  th e  cast iron  
can  occur, w ith  som e reduc tion  in  th e  tensile 
streng th  o f  th e  casting . T h e re  h ave  b een  som e 
cases, how ever, w here th e  com bined  annealing  
effect o f  the p re -hea ting  an d  th e  w eld ing  h as co n 
fe rred  a  sm all increase in streng th , p ro b ab ly  due 
to  stress relief. T o  a lesser ex ten t, th e  sam e will 
o ccu r w ith  b ro n ze  w elding.

O n the o th e r han d , som e hard en in g  o f th e  cast 
iro n  a d jac en t to  th e  w eld occurs w hen  a rc  w elding 
is used w ith any  type o f  e lec trode , a lthough  this 
can  be m in im ised  by th e  p ro ced u res  se t o u t in  the 
code. W ith  th is local hard en in g , th e  ca s t iro n  m ay  
be m o re  b rittle  in  these heat-affected  zones th an  
w hen it is unaffected .

SECTIO N  B. R E C L A M A T IO N  O F IR O N  
C A ST IN G S B Y  “ B U R N IN G -O N  ”

“ B urn ing-on  ” m ay  be  considered  a s  a  special 
fo rm  o f w elding. I t  consists in add ing  m olten  
m eta l to  a  casting  in  the  fo u n d ry  u n d e r  such  co n 
d itions th a t th e  m o lten  m eta l is fused to  th e  surface
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o f the casting , an d  on  solid ification  effectively adds 
to , o r  replaces, som e o f th e  m eta l o f the pa ren t 
casting. T he  genera l rem arks u nder p a rag rap h s I 
to V I o f th is C ode o f  P rac tice  apply  to  “ burning- 
o n  ”  m ethods.

In  considering  the choice betw een “ bu rn ing- 
on  ”  o r w elding fo r the rec lam ation  o f  castings, 
co nsidera tion  m ust be given to the facilities avail
ab le  and , in p a rticu la r, to  the p rov ision  o f an 
ad eq u a te  supply  o f  m olten  m etal o f su itab le  type 
fo r th e  “ bu rn ing-on  ” o pera tion . T h e  hea t 
involved in  th is m ethod  is considerab le  and  m ay 
lead  to  serious th e rm al stresses in  the casting , 
w hich m igh t cause failu re . “ B u rn ing-on  ” m ust, 
there fo re , be used w ith cau tio n  on  com plex  cast
ings, and  especially on castings w ith  m arked  
v a ria tio n  in  sec tional thicknesses, an d  norm ally  
shou ld  only  be considered  fo r locations w here 
there  is little restra in t.

“B urn ing-on  ” is m ore  su itab le  th an  w elding 
w here a  su bstan tia l qu an tity  o f m eta l m ust be added  
to  a  casting , e.g., to  rep lace a p a rt b ro k en  off. D ue 
to  the cond itions u n d e r  w hich “  bu rn ing -on  ” m ust 
be ca rried  ou t, this m ethod  is also usually  confined 
to non-repetitivc repairs.

(X V I) M etal for “ Bum ing-on ”
T o  avoid  chilling  and  u ndue  brittleness in  the 

“ b u rn t-o n  ” p o rtion  o f the casting  and  su rro u n d 
ing  p a ren t m etal, it is recom m ended  th a t a m edium - 
to  h igh -carbon , h igh-silicon, low -phosphorus iro n  
should  be used. F o r  b u rn ing  o f  h igh-du ty  iron  
castings, m eta l o f  alloyed  com positions m ay  be 
used. I t  should  also b e  no ted  th a t h igh -su lphu r 
m eta l should  be avoided unless sufficient 
m anganese is p resen t to  neu tra lise  the effects o f 
th is elem ent. A lloy  add itions in the ladle  are, 
h o w ev er,’ n o t recom m ended  in this case as m etal 
o f  the m ax im um  possib le  tem p e ra tu re  m ust be 
em ployed, such as is ob ta ined  d irec t fro m  the 
m elting  fu rnace . T h e  alloy  co n ten t m ust also be 
so ad ju sted  th a t no  d an g er o f chilling  arises.

H igh m eta l-tem pera tu res  a re  essential in o rder 
to  ensure good  p en e tra tio n  and  rap id  m elting  o f 
th e  su rface  o f  th e  iro n  casting  w hich is to  be 
“ b u rn t,” an d  m eta l a t  a  tem p era tu re  o f  a t least 
1,350 deg. C. should  be em ployed and  kep t free 
from  slag by skim m ing.

(X VII) Preparation o f the Casting
(a) G eneral.— T he general p rincip les fo r the p re 

p a ra tio n  o f  th e  casting  fo r “  bu rn ing -on  ”  are 
b road ly  as set o u t in  p a rag rap h  V III(a ) o f  th is C ode 
o f P ractice . A s in  the case o f  p rep a ra tio n  o f  cast
ings fo r  w elding, all d ir ty  a reas m u s t be rem oved  
an d  a  clean  face o f  m eta l m ust be p resen ted  fo r 
the repair. T h e  usual m ethods, such as sho t 
b lasting, g rind ing , ch ipp ing , an d  flam e gouging, m ay 
be used. B low holes, d raw n  o r  p o ro u s  a reas  and  
gas-holes, a re  opened  up  and , if  defects are  
n u m ero u s o v e r the su rface , th e  b ad  section  is cut 
aw ay.

D irty  castings m ust be com pletely  cleaned 
befo re  burn ing . C racks a re  p re fe rab ly  opened  to 
I  in . w ide, an d  d rilling  th e  ends o f  a  c rack  helps 
to  p reven t it from  spreading. B roken  sections

m ay  be trea ted  in  a sim ilar m an n er to  a  crack , 
and  the b roken  section  m ay  be  fused o n  to  the 
p a re n t casting  or, a lte rnative ly , an  en tire ly  new  
piece m ay  be “ b u rn t-o n .”

(b) P osition  o f  C asting fo r  " B urn ing -on ."—  
W hen the defective o r dam aged  p a r t  h as been 
cleaned, it  is necessary  to  decide h ow  best to  p lace 
the casting  so as to  fac ilita te  subsequen t opera tions, 
bearing  in m ind , p articu la rly , th a t the  p a r t  to  be 
“ bu rned  ” shou ld  be in  an  accessible p osition  fo r 
easy p o u rin g  o f  th e  m eta l and  th a t th e  ad d ed  m etal 
should  lie h o rizon ta lly  d u ring  cooling. In  som e 
cases th is m ay  be best achieved by em bedd ing  the 
casting  in  the sand  floor o f  th e  found ry , w ith  the 
p a r t to  be “ b u rn ed  ”  a t g round  level; in  o thers, 
it m ay  be th a t its enclosure in  a m ou ld ing  box  
will be m ore  suitable. In  all cases, how ever, it  is 
adv isab le  to  cover up  th e  m ain  body o f  th e  casting  
as m uch  as possib le in o rd e r to avo id  rap id  co o l
ing  a fte r  the “ b u rn  ” h a s  been m ade.

(c) P reparation o f  M o u ld — A tem porary  m ould  
is bu ilt a ro u n d  the p a r t to  be repa ired , roughly  
to  fo rm  the shape o f  th e  section  o f m eta l to  be 
added  to  th e  casting . S ince in  “  b u rn ing -on  ” a 
considerab le  q u an tity  o f  m eta l m ust be m ade to  
flow th ro u g h  the  m ou ld  in o rd e r to  ensure fusion 
o f the face o f  th e  p a ren t casting , the p a rts  o f  the 
m ou ld  in  c o n tac t w ith  th e  m e ta l m u s t be  h igh ly  
refrac to ry . T h is  m ay  be achieved by bu ild ing  the 
m ou ld  w ith su itab le  w ell-bonded  m o u ld ing  sand 
o r  fro m  fireclay  backed  up  by m ou ld ing  sand. 
T he m ould  m ust be p rep a red  to  d irec t the flow  of 
m etal on  to  th e  face  o f  th e  casting  to  be  “ b u rn ed  ” 
and  m u s t p rov ide  su itab le  flow-offs fo r  m a in ta in 
ing an  ad eq u a te  vo lum e o f m olten  m etal. I t  m ust 
also in co rp o ra te  any  heads o r  ex tra  m eta l neces
sary  to  ensure soundness o f  the rep a ir, a n d  an 
ad eq u a te  th ickness o f m eta l to  p e rm it sa tisfac to ry  
c lean ing  up.

B efore “  b u rn ing -on  ” is com m enced , steps m ust 
be taken  to  en su re  th a t th e  m ou ld  is tho ro u g h ly  
d ry , b u t this w ill generally  be adequate ly  ensured 
by th e  p re -h ea tin g  trea tm en t re fe rred  to  nex t.

(d) Pre-heating.— T h e casting  in  the reg ion  to 
be “ b u rn t ” should  be p re -hea ted  to  a  tem p e ra 
tu re  n o t exceeding 600 deg. C . T h is  tem p e ra tu re  
is recom m ended  to  avo id  th erm al-shock  effects 
in the casting . T he  body o f  the casting  shou ld  in f 
m any cases also be p re -hea ted  (though  th is m ay 
be to  a  lesser tem p era tu re ) to  avoid s tra in  du ring  
th e  “  b u rn ing -on  ” p rocess. T h e  ex ten t o f  general 
and  local p re-heating  will depend  on  the d im en 
sions an d  fo rm  o f  d ie  casting  being trea ted , b u t 
w ith large  castings it is an  ad v an tag e  to  c a rry  
ou t the “ b u rn ing -on  ” o p e ra tio n , if  possib le , w hile 
the casting  is still w arm  in  the m ou ld . P re c a u 
tions m ust, how ever, in  th is case b e  tak en  to 
allow  d im ensional changes in  the casting  to  tak e  
p lace free ly , e.g., cores shou ld  b e  eased  o r  
rem oved.

P re-hea ting  m ethods also  depend  on  th e  n a tu re  
o f th e  rep a ir  jo b  in  h an d . F req u en tly  open  coke 
fires m ay  be used, b u t m ore  sa tisfac to ry  m ethods 
include the setting  o f  th e  casting  in  a m ou ld ing  
box, in  connec tion  w ith  w hich a stove m ay be
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used to  a tta in  th e  tem p era tu re  requ ired . P re 
heating  is also usually  a ided  by  casting  dum m y pigs 
o f iron  in  su itab le  locations a ro u n d  the p a r t to  be 
repaired .

(X VIII) “ Burning ” Operation

W hen the m ou ld  an d  casting  are  su itab ly  p re 
p a red  and  p re -h ea ted , th e  “ b u rn ing  ” o p e ra tio n  is 
ca rried  o u t by p o u rin g  m o lten  m e ta l th ro u g h  the 
m ould . I t  is recom m ended  th a t p o u rin g  shou ld  
s ta rt slowly and  then  be bu ilt up to  a steady 
stream . P o u rin g  is co n tin u ed , excess m e ta l p ass
ing  to  th e  flow -off u n til th e  su rface  o f  th e  p a ren t 
casting  is fused , a s  judged  by a  su itab le  p ro d  o r  
by th e  cessation  o f th e  release o f  gas fro m  the 
m olten  m e ta l su rface . C are  shou ld  b e  taken  th a t 
p o u ring  is n o t undu ly  p ro longed , such a p re 
cau tion  m inim ises possib le  d am age  to  th e  p a re n t 
m eta l by over-heating . W hen i t  is judged  th a t 
fusion  o f  th e  p a re n t m e ta l is sufficient, th e  “ b u rn  ” 
is covered  w ith san d  o r  co a l d u s t to  re ta rd  co o l
ing. I t  is recom m ended , also, th a t  a  n u m b e r o f 
red -h o t p ieces o f  iro n  fro m  the  run-off troughs or 
pigs be p laced  a ro u n d  th e  b u m .

In  th e  case  o f  d eep  cracks, ca re  m ust be tak en  
to  en su re  th a t th e  m o lten -m e ta l s tre am  p en e tra tes  
to  th e  fu ll dep th  o f the repair. T h is  is o ften  ensured  
by  em ploying  tw o o r  m o re  “ flow-offs ” a t  d ifferen t 
levels, th e  low est be ing  closed  only  a f te r  fusion  
a t the bo ttom  o f  the rep a ir has been  effected.

(X IX ) Post-treatment o f Castings after “ Burning-on ”

(a) S tress R e lie f .—A ll castings shou ld  be  given 
a  stress-relief h ea t- tre a tm en t a f te r  “  b u rn in g -o n .” 
I t  is advisable to  com m ence  this h ea t-trea tm en t, 
if  possib le, be fo re  th e  b u rn  has coo led  dow n, an d  
certa in ly  befo re  any  a ttem p t a t  c lean ing  has been 
m ade. S tress-relief h e a t- tre a tm en t shou ld  be co n 
d uc ted  a t  a  tem p e ra tu re  betw een 500 a n d  600 deg. 
C ., an d  ca re  shou ld  be tak en  th a t th e  la tte r  tem 
p e ra tu re  is n o t  exceeded, as th is m igh t lead  to  
d e te rio ra tio n  o f  the p roperties o f  the  m etal o f  th e  
p a ren t casting.

(b) C leaning .— A  bu rn  m ay  be c leaned  an d  
finished by any  o f  th e  co n v en tiona l m ethods such 
a s  ch ipp ing , g rind ing  a n d  m achin ing .

(X X ) Inspection after “ B um ing-on ”

T h e  finished rep a ir jo b  sh o u ld  be inspected  
especially  fo r  cracks using n o rm al m ethods, in 
c lud ing  visual in spection , m agnetic  m ethods, etc. 
Inspection  fo r cracks shou ld  n o t be confined to 
th e  im m edia te  a rea  o f  th e  b u rn , b u t shou ld  also  
ex tend  to  ad jacen t areas , w here, th ro u g h  change 
o f  sec tion  o r  fro m  o th e r causes, c rack in g  m igh t 
h ave  occurred  due  to  the  th e rm a l stresses involved 
in th e  “ bu rn ing-on  ”  trea tm en t.

(X X I) M echanical Properties

T h e  m echan ica l p ro p ertie s  o f  th e  b u rn  should  
n o t be in fe rio r to  those  o f  th e  p a re n t m eta l if  the 
co rrec t p ro ced u re  h as been  ca rr ied  ou t.

A P P E N D IX
Effects o f Elements on W eldability o f Iron Castings

C arbon .— T h e  to ta l-ca rb o n  con ten t, w ith in  
n o rm a l lim its, does n o t m ateria lly  affect the facility  
w ith  w hich  w elding o f  iro n  castings is ca rr ied  ou t, 
b u t th e  p ro p o r tio n  o f  “ com b ined  ” to  “ g rap h itic  
ca rb o n , a n d  th e  n a tu re  o f th e  g raph ite , b o th  affect 
this aspect o f  w eldability . C o arse  g rap h ite  m akes 
bond ing  difficult, p articu la rly  w ith  b ro n ze  w elding.

A  casting  hav in g  a fu lly -pea rlitic  m a trix  tends 
to  h a rd en  close to th e  w eld  m o re  th an  one  w ith  
low  com bined  ca rb o n , b u t th e  size o f th e  g raph ite  
flakes d o es n o t m ate ria lly  affect the ex ten t o r  th e  
n a tu re  o f  th e  changes o ccu rrin g  in  th e  zones o f  
th e  casting  ad jacen t to  th e  weld.

S ilico n .— U p  to  ab o u t 2.5 p e r  cent, silicon does 
n o t ap p e a r  to  h in d e r w elding. T h e  silicon 
oxidises on  the faces o f  th e  jo in t, an d  the silica 
so fo rm ed  m akes m ost w eld ing  fluxes m ore  
viscous-

M anganese .—‘M anganese  up  to  a b o u t 0.9 p e r 
cent, h a s  little  effect on  w elding, b u t w eld ing  is 
m ore  difficult w ith  h igher con ten ts. M anganese  
neutralises su lp h u r to  fo rm  m anganese  su lph ide 
w hich passes in to  th e  slag, a n d  in  th is w ay tends 
to p ro d u ce  a  less-brittle  w eld  m etal. M anganese 
increases the h o t streng th  o f  th e  w eld an d  its re 
sistance to  sh rin k ag e  cracks.

S u lp h u r .—S u lp h u r increases th e  flu id ity  o f  the 
w eld  m eta l, an d  com bines w ith  m anganese  to  fo rm  
m anganese  sulphide. A  h igh  su lp h u r co n ten t 
m akes b o th  th e  w eld  m eta l a n d  th e  heat-affected  
zones brittle . T h is em brittlem en t is m o re  p ro 
nounced  w hen  m ild-steel o r  n ickel-alloy  a rc-w eld 
ing  elec trodes a re  used  th a n  w hen th e  w eld  m etal 
is o f  cast iro n  o r  b ronze .

P hosphorus .— P h o sp h o ru s  fo rm s a  eu tectic, w ith  
a  m elting -po in t ap p rec iab ly  below  th a t o f  the cast 
iro n  an d  a h igh  p h o sp h o ru s  co n ten t is m o re  liab le  
to  give c rack in g  in  th e  w eld, particu la rly  w ith  
deep-fusion  m ethods, o r  w hen  arc-w eld ing  is used.

N ic k e l.— N ick e l u p  to  a b o u t 2.0 p e r  cen t, assists 
w elding, a lth o u g h  th is m ay be d u e  to  th e  effect 
o f the n ickel on  th e  m a trix  o f  the iron  s tru c tu re  
a n d  to  th e  g rap h ite  size ra th e r  than  to  its effect 
o n  an y  oxides fo rm ed  on  the p rep a red  su rface , o r 
on  th e  flu id ity  o f  th e  w eld m etal. N ickel, like 
m anganese, increases the h o t streng th  a n d  re 
sistance to  sh rin k ag e  c rack s in  th e  heat-affected  
zones o f  the  casting ; in  th is respect, how ever, n ickel 
is less p o ten t. N icke l increases the tendency  o f  
cast iro n  to  h a rd en  o n  rap id  cooling.

C o p p er .— C o p p er does no t affect the  ease  o f  
b o n d in g  w ith  th e  ca s t iron . In  percen tages u p  to  
1 per cen t., co p p e r w ill n o t g rea tly  increase  the 
m ax im um  h ard n ess in  th e  heat-affected  zones.

C h ro m iu m .— "This e lem en t fo rm s a  refractor} ' 
ox ide, a n d  th e  p resence  o f  th is  oxide h in d e rs  sa tis
fac to ry  fu s ion  w ith  th e  base  m a te ria l unless a very  
efficient flux  is em ployed. C h ro m iu m  also form s 
a carb ide , and  its p resence  in  th e  iro n  casting  will 
increase th e  liab ility  o f  h a rd en in g  in  the heat- 
affected zones. In  th is respect i t  is m o re  po ten t 
th a n  n ickel o r  m anganese.

(<Continued on paac 216)
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w e  a r e  n o t  too  satisfied w ith th is cap tion . I t 
is a  quasi tran sla tion  fro m  th e  F ren ch  o f  
“ L e s  N o y a u x  A b reu vés ,” a n d  appears in  a special 
nu m b er o f the  Journa l d ’in fo rm a tio n  T echn iques  
des Industries de la F onderie, issued by the 
" C entre T echn ique .” I t  seem s th a t a  fo u n d er 
having difficulties d u rin g  the  casting  of a m achine- 
to o l co m p o n en t p u t h is case befo re  th e  raw - 
m ateria ls  section . In  sp ite o f  a  dressing, th e  m etal 
h a d  en te red  the in te rio r w alls o f  th e  co re . H ow  
co u ld  this fa u lt be rem edied? T he  raw  m ateria ls  
section  h a s  given a  de ta iled  stu d y  as to  th e  causes 
o f this p h enom enon  a n d  th e  m eans fo r its  av o id 
ance. It is necessary first o f  all to  d istinguish  
betw een true  “ abreuvage ” on the one  h an d  and  
an  ac tua l m ix tu re  o f sand and m etal on the o ther.

“ Abreuvage ”
D efin itio n .— “ A breu va g e  "  is defined  as a  p ene

tra tio n  o f the m eta l by cap illa ry  ac tion  in to  the 
spaces existing  betw een  the  g rains o f  sand  in  the 
co re , w hich  a re  th e  n a tu ra l in terstices co rre sp o n d 
ing to  the g ra in  size o f th e  sand  o r  p e rh ap s  acci
den tal voids o f sm all dep th  s ta rtin g  from  the 
surface  o f th e  core . “ A b reu va g e  ” can  be  d u e  to 
physical causes, m ore  o r less connected  w ith  re frac 
toriness, o r  m echan ica l causes.

Physical Causes
(a) F u sib ility .— I t  is n a tu ra lly  desirab le  to  utilise 

the m o s t h igh ly  re frac to ry  possib le, b u t besides it 
is q u ite  ev iden t th a t a t  th e  m o m en t o f  casting , the 
sm allest sa n d  g ra ins a re  rap id ly  m elted  a n d  thereby  
create  voids o f  w hich the vo lum e w ill be fu r th e r 
re in fo rced  by the m elting  o f the la rger grains. T he 
cure u n d er these cond itions is to  use a  sand  o f  m uch 
larger g ra in  size— a  rem edy  w hich u n fo rtuna te ly  
is n o t com patib le  w ith the fo llow ing observations.

(b) C apilliarity .— T h e  liq u id  m eta l evidently  on ly  
dem ands th a t th e  n a tu ra l void ap p ea r o n  th e  
surface. T o  lim it this ph en o m en o n  an  in itial 
a ttem p t is m ad e  to reduce  the n a tu ra l voids betw een 
the g ra ins e ither by using a  finer g ra in  o f  san d  or 
one o f  m ixed g ra in  size. M oreover, i t  is the u sua l 
prac tice  to  add  a d ressing w hich fo r  cast iro n  is 
e ither a  g raph ite  o r a  c a rb o n  “ co m p o u n d .” E ach 
tim e th a t it  is deem ed useful considerab ly  to  re 
in fo rce  the resistance to  m eta l pen e tra tio n , i t  is 
desirab le  to  re so rt to  th e  fo llow ing  technique. 
F irs t a  special p rep a ra tio n  w hich will penetra te  the 
surface  o f  the co re  fo r a  ce rta in  dep th . T his 
p ro p erty  is d u e  to  th e  p resence in  th e  dressing  o f 
m aterials w hich  low er the  su rface  tension  o f  the 
aq ueous m edium . By th is m eans, th e  sand  is 
im pregnated  to a d ep th  o f several m illim etres. T hen  
the co re  is coa ted  w ith the usual dressing.

M echanical Causes
(a) E xistence  o f  A cc id en ta l V o id s in the Sa n d .—  

A ccidental voids a re  a ttr ib u ta b le  to  ram m ing  co n 
ditions o r  to  th e  use o f  a  sand  to o  lo w  in p lastic ity .

M axim um  co m pac tion  w ill be achieved by choosing  
as a  base sand  one  w hich h a s  ro u n d ed  g ra ins an d  
in co rp o ra tin g  there in  a  re latively  fluid b ond ; the 
ram m ing  o f  th is san d  m ust be hard  and  regu lar.

(b ) T h e  F o rm a tio n  o f  C racks on  th e  Surface  o f  
the M o u ld .— C racks w hich a rise  a t  th e  m o m en t o f 
casting  m ay  be due to  expansion , because th e  m eans 
o f access a lready  dealt w ith under “ ab reu v ag c .” 
T hese cracks can  be  re la ted  e ith e r to  th e  d ressing  
o r to  the ad jacen t core skin. A s fo r  the  dressing  
it  m ay  be useful to  recall th a t th is is n o t really  
effective unless it  is o f  un ifo rm  th ickness, since it  
has a  tendency  to  c rack  o n  c o n tac t w ith  the m etal, 
because o f  th e  differences in  expansion  betw een  the  
zones o f th ick  and  th in  thicknesses o f th is skin. 
T o  ensu re  a  good  re su lt th e  m ean s o f  a d d in g  a  
coating  w as se t o u t in the fo llow ing o rd e r  o f 
p re fe re n c e :— spray ing , d ipp ing  and  brushing.

So fa r  a s  the co re  itself is concerned , cracks, o f  
w hich th e  dep th  can  reach  several m illim etres, som e
tim es show  u p  on  casting , an d  they  a re  due, fo r the 
m ajor p a rt, to  o v er-ram m ing  o f th e  core. H o w 
ever, a  sand  m ade  u p  o f  u n ifo rm ly  ro u n d ed  grains 
ram s easily and  gives a  very co m p ac t core. F ro m  
the regu la r bu ild -up  o f  the  grains, such  a  co re  can 
n o t o f  itself w ithstand  the m ark ed  expansion  to 
w hich it  is sub jec ted  d u rin g  its b ru ta l h ea ting  d u rin g  
casting. T h e  effect o f th is exp an sio n  becom es 
m ore  m ark ed  a s  th e  g ra in  size becom es m o re  u n i
fo rm . T h e  cure fo r  this difficulty is to  utilise a sand  
o f  variab le  g ra in  size o r  a n  ad d itio n  o f silica flou r 
to a  sand o f  u n ifo rm  g ra in  size. In  ad d ition  to  
the ir am elio ra tive  ac tion  a lready  p o in ted  o u t, th e  
fine g rains ac t like w edges p laced  ind iscrim inate ly  
betw een the la rg er g ra ins, w hich  gives a  ce rta in  
am o u n t o f  “ p lay  ”  to  th e  la tte r.

M ixture o f Sand and M etal (Core Scab)
D efin ition .— T his refers to  a n  in tim ate  m ix tu re  

o f the  m etal and  th e  sand  so as to  fo rm  a  veritab le  
cong lom eration , very  p ro fo u n d ly  affecting  the core.

C auses a n d  C ures .— T h is  p h en o m en o n  is possib le 
d u e  to one o r o th e r o f  th e  fo llow ing  cond itions 
being p re s e n t: — p erh ap s th e  b reak ing  in to  th e  m ass 
o f  the co re  by  th e  liq u id  o r  p erhaps th e  c rea tio n  
o f  large voids betw een th e  g rains o f  sand . T he  
causes o f  such behav iou r a re  diverse.

L a c k  o f  H o t S tren g th .— If  the tem pera tu res  fo r  
the b reakdow n  o f  the  bond ing  ag en t is sufficiently 
low , its p rem a tu re  d isap p earan ce  involves th a t the  
co re  is even tua lly  rep laced  by a m ass o f  free  san d  
possessing no cohesion  w hatever.

Creation o f Large V oids
(a) C o m bustion  o f  O rganic M a tte r .— I f  the core  

m ak in g  sand  con ta in s  to o  h igh  a  p ro p o r tio n  o f 
o rgan ic  m a tte r  (bond  co re  g u m  a n d  th e  like) its 
bu rn ing  o u t can  b e  associa ted  w ith  th e  fo rm a tio n  
o f  large voids.

(b) D isto rtion  o f  the M a ss  o f  th e  C ore.— (1) 
T he n a tu ra l expansion  o f the core. T he  influence
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T h e  “ A b re u v a g e ”  D efect
o f com pac tion  to  in co rp o ra te  w ith in  the core a 
p roneness to  expansion  has been  ind ica ted  earlier.
(2) C rea tion  o f  an ab n o rm al p ressu re  betw een the 
g rains o f  the sand w hen it is a question  o f  setting  
co res p artly  su rrounded  by m eta l in a casting  of 
heavy section , it  is as well to take  accoun t o f th e  
fo llow ing  p h e n o m e n a : —A t the m o m en t o f cast
ing, th e  o rgan ic  constituen ts o f the co re  a re  decom 
posed by th e  hea t an d  im m ediately  s ta r t to bu rn  
in the p resence o f oxygen  supplied  by the a ir con
tained in the co re  on  com ing fro m  th e  m ould . 
W hen the co re  is com pletely  su rro u n d ed  by m etal, 
the  com bustib le  gases a re  fo rced  to find a passage 
th rough  the g rains o f  sand ; they deposit ca rb o n  
because o f  th e  im possib ility  o f  their being b u rn t 
because o f  the lack  o f oxygen. T h is ever-increasing  
deposit exercises a  p ressu re  betw een  the g rains o f 
sand a n d  this phenom enon  has th e  effect of sp litting  
the core, fo llow ing  w ell-defined cleavage p lanes, 
in to  w hich the m eta l c a n  penetra te . T o  cu re  th is 
defect, especially in co re  sands con ta in ing  an  
o rgan ic  constituen t, it h as  been th o u g h t w ise to  ad d  
n o n  oxide to  the ex ten t o f one  to  tw o p e r  cent., 
w hich fu rn ishes sutlicient oxygen  to  ensure the 
co m bustion  o f the gases se t free  a t  the m om en t o f 
casting.

Exam ination o f the Particular Case Submitted  
by the Founder

T h e  details sen t to the “  C entre 'Technique ” 
strongly  suggested th a t the phenom enon  encoun tered  
w as “ abreuvage.'’ A  sam p le  o f th e  san d  u sed  fo r  
the m ak ing  o f th e  cores w as subm itted  an d  show ed 
u p o n  analysis th e  fo llow ing  p ro p e r tie s : — C lay c o n 
ten t—a b o u t 1.9 p e r cen t.; a .f .s . Fineness T est 
n u m b er 38, w ith  a n  ad eq u a te  co ncen tra tion  o f  the 
g rains o n  sieves n u m b ered  30, 40, 50 a n d  70. A  
tes t show ed th a t th e  so ften ing  p o in t o f the sand  
w as h igher th a n  1,500 deg. C. I t  w as th en  possib le  
to  affirm th a t the san d  used fo r th e  m ak ing  o f  this 
class o f co re  w as certa in ly  o f too  la rge  a  g ra in  
size. T h ere  also  w as need  to  use a be tte r-qua lity  
dressing.

C onclusion
T o o b ta in  a  m ax im um  o f satisfac tion  the fo llow 

ing  con tro ls m igh t usefu lly  be e stab lish ed ; —
Base Sand .— F o r  th o s e  c o r e s  w h ic h  w il l  b e  

e n t i r e ly  s u r r o u n d e d  b y  a  m e ta l ,  i t  is  s u g g e s te d  t h a t  a  
s a n d  f i rm n e s s  n u m b e r  o f  a .f .s . 50 to  60 w ill  be 
a d e q u a te .

C ore-sand M ix tu re .—
Base sand , 100 p a rts  by w eight.
Silica sand , 5 to  7 p a rts  by w eight.
L inseed oil, 1.5 p a rts  by w eight.
D extrine, 1.4 p a rts  by w eight.
W ater, 1.5 to  2.0 p a rts  by weight.

D ressing .— A ny o f  th e  fo llow ing  m ix tu res— set 
o u t in  o rd e r o f p reference— can  be  u s e d : —

(1) U se  specially  p rep a red  ab so rb en t dressing, 
toge ther w ith  a  to p  dressing  o f  the type  read ily  
p u rchased ; (2) use a  d ressing  based  o n  Ita lia n  
graph ite , the characteristics o f  w hich w ere  set o u t in 
a n  artic le  w hich  w as p rin ted  in  F onderie  an d  tran s
la ted  in  the f o u n d r y  t r a d e  jo u r n a l  (page 160

a n d  161 o f  o u r issue o f  F eb ru a ry  24, 1949), and  (3) 
using  a  black-w ash, the p ropertie s o f  w hich w ere set 
o u t in  the  O ctober, 1947, issue o f  F onderie.

[We reg re t th a t w e h ave  been  un ab le  to  find a 
techn ical expression  eq u iva len t to  th e  F ren ch  w ord  
“ abreuvage ” an d  w ould  w elcom e suggestions fro m  
readers.— E d it o r .]

Publications Received
Monel and Some Other High-nickel Alloys versus 

Sulphuric Acid. Published by Henry Wiggin & 
Company, Limited, Wiggin Street, Birmingham, 16.

The first section of this comprehensive brochure dis
cusses the effects of tem perature, aeration, agitation 
and acid concentration on the corrosion-resistance of 
M onel, nickel, Ni-Resist, Inconel and  other nickel- 
chrom ium  alloys, when attacked by straight sulphuric- 
acid solution.

The effect of reactions in which sulphuric acid is 
mixed in varying amounts with other chemicals is not 
¡readily predicted. N um erous corrosion tests have 
therefore been made in plant under actual operating 
conditions, and including widely varying processes.

Tube W orks Gauges and Gauging Practice. Compiled 
by F. W. Clark. Published by Stewarts and 
Lloyds, Limited, Brook House, U pper Brook 
Street, London, W .l. Price 5s.

This book, of an  elementary character, has been 
prepared for use by the com pany’s trainees. Devoid 
of m athematical formula:, it  introduces the reader to 
the tools of the trade and the method of use. There 
are two appendices, one being a collection of definitions 
and the second notes on tolerances as set out in the 
standard specifications.

Memorandum on Faults in Arc Welds and Mild and 
Low-alloy Steels. Published by the British Weld
ing Research Association, 29, Park Crescent. 
London, W .l. Price 2s. 6d.

In this mem orandum typical faults which can occur 
in arc welds in mild and low-alloy structural steel con
struction are defined and illustrated; an outline is 
given of the reasons for their occurrence, and o f the 
ways in which they may be avoided and corrected.

R ec la m a tio n  o f  G rey -iro n  C astings  
(Continued from  page 214)

M o ly b d e n u m .—L ike ch ro m iu m , m olybdenum  
fo rm s an  ox ide  w hich  tends to  h in d er th e  fo r 
m a tio n  o f  a  sa tisfac to ry  bond  betw een th e  weld 
m etal a n d  th e  base  casting . T he  am o u n ts  p resen t 
in g rey -iron  castings a re  usually  sm all, how ever, 
an d  the effect is n o t m arked . C ast irons co n ta in 
ing  m o lybdenum  a re  m o re  liable to  h a rd en  in  the 
heat-affected  zones th an  a re  m olybdenum -free  
irons.

N o te .— T h e  above s ta tem en ts  on the effects of 
e lem ents on th e  ease o f  b o n d in g  d u rin g  th e  w eld
in g  o p e ra tio n  o n  cast iro n  app ly  p rim arily  to  fusion 
w elding. Som e o f  th e  adverse  effects can  be 
app rec iab ly  offset by  th e  use  o f a su itab le  flux 
(see p a rag rap h  X ). I t  shou ld  also be n o ted  th a t the 
effects o f  e lem ents o n  th e  stru c tu re  o f th e  m etal 
ad jacen t to th e  w eld w ill be m inim ised  by heat- 
tre a tm en t such  as p re - o r  post-heating .
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Carbon Control o f Cupola-melted Irons*
B y  E . Bramble

a c c u r a t e  c o n t r o l  of carbon in melted cast iron is 
one of the greatest contributions a metallurgist can 
make to uniformity o f casting characteristics and 
machinability. The principal factors affecting carbon 
content are:— (1) Composition and type of materials 
charged; (2) method of charging; (3) height o f coke 
bed above the tuyeres; (4) am ount and type of coke 
used between charges; (5) volume and pressure of air 
blown into the cupola; (6) tem perature attained in the 
cupola; (7) slag control and disposal; and (8) type and 
design of cupola used.

Composition and Type of Raw Materials
Steel

This must pick up carbon, either from  the excess of 
the hematite iron or from  the carbon in the coke. I t is 
well known that steel can only be carburised in a 
cupola to a definite limit. This point is reached at 
2.7 to 2.9 per cent, carbon and it is highly improbable 
tha t a  much higher figure could be obtained.

Hematite
This usually contains over 3.5 per cent._ carbon, and 

due to the influence of other elements during the refin
ing and melting in a cupola loses p art of its carbon as 
“ kish ” down to a definite amount. “  Kish ” is the 
m etallurgical term applied to  graphite which separates 
out of molten iron and floats to the surface. This 
separation does not occur with all irons bu t only under 
certain conditions o f carbon content.
Cast-iron Scrap

In its very smallest form, such as, fo r example, 
borings, it is found that under the oxidising conditions 
of a  cupola, carbon is burnt out of it and extra carbon 
to  replace this loss is absorbed from the coke. This 
phenomenon occurs to a more o r less degree with all 
scrap.

Obviously, then, one can, for the moment, by ignor
ing other factors, control the am ount of carbon present 
in the iron by varying the compositions o f the materials 
in the charge and the quantity of elements in that 
charge, and it is known from practice that the lower 
the am ount of carbon charged in the mixture the 
greater the am ount picked up or absorbed during its 
passage through the cupola.

The silicon content > influences carbon pick-up, the 
low-sihcon charges absorbing more carbon than the 
higher-silicon charges. O ther elements have little influ
ence. High manganese, however, tends to favour 
carbon absorption to  a small extent, due to the fact that 
manganese has a greater affinity for carbon than the 
iron. About 0.5 per cent, carbon increase is obtained 
for each one per cent, o f manganese present.

Method of Charging the Cupola
Practical observations have shown that carbon pick-up 

depends on:—
(a) Level and uniform  charging.— Obviously, if the 

coke is spread evenly over the area of the cupola and 
the charged materials lie evenly upon it. carbon absorp
tion must then proceed a t an even and fast rate over

* A n  en try  for a  sh o r t P a p er  com p etition  o rgan ised  b y  th e  
L in co ln  bran ch  of th e  In s t itu te  o f B r it ish  P on od rym en .

the whole mass. This is proved conclusively when 
mechanically-charged cupolas are allowed to accumu
late charges in heaps down the stack. The fluctuations 
in  the final carbon content are really violent and the 
final results are generally lower in carbon than they 
should be.

(h) The position o f steel scrap in the cupola.— 
Charging the steel scrap directly on to the coke gener
ally results in higher carbon content than when the 
steel is charged last. This fact is usually taken into 
consideration when it is known that the type and 
method o f operating the cupola under consideration 
gives high or low carbon content naturally and whether 
these carbons are required to  be corrected.

For natural low carbon content the order of charging 
the materials into the cupola should be:—First, steel 
rail and spring, etc.; second, scrap; and third, pig-iron.

For medium carbons
First, half of the steel; second, pig-iron and scrap; 

and third, rem ainder of steel.

For high carbons
First, pig-iron and heavy scrap; second, light scrap; 

and third, light steel {e.g., constructional or plate, etc.).
(c) Smaller metal charges and correspondingly 

smaller coke charges mean more contact of coke and 
metal surfaces, and consequently tend to give higher 
carbon irons.

(rf) Type o f steel used.— In using clean rail steel 
scrap, which has a carbon content around 0.6 per 
cent., obviously the charged carbon content will be 
higher than if steel containing 0.15 to 0.2 per cent, 
carbon were used. If  the same am ount were used in 
both cases, then foundrymen logically expect to obtain 
a higher ultim ate carbon in the first case. This is w hat 
aotually occurs, and so, from  this it would appear to 
represent an economy in coke to utilise clean, high- 
carbon steel in the charge. In the case of rusty steel 
scrap, the rust (or oxide) must first be reduced to iron 
before the steel can be re-carburised and unless, there
fore, more carbon is supplied in the form  of a higher 
coke-to-metal ratio, the carbon content of the resultant 
iron will always be lower when rusty steel is used than 
when clean steel is used, all other factors being equal.

Height of the Coke Bed above the Tuyeres
Probably the greatest and most im portant factor con

cerned in carbon pick-up is the height of the coke bed. 
A reduction of the bed height due to scaffolding, 
excessive burning-out o f the lining of the cupola, or 
patching collapse lowers the height of the coke bed 
immediately, and unless steps are taken to  remedy 
these conditions the resultant metal tapped will be low 
in carbon. The addition of extra coke charges, which 
causes a sudden raising of the coke-bed height is not 
desirable, a steady increase with each successive charge 
being much better practice.

Type of Coke
Of equal im portance to the am ount of coke used in 

the cupola is the type which is used. Carbon pick-up is 
mainly influenced by:— (1) The size of coke used; and
(2) the purity or composition of the coke. In  general,
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the sm aller the coke the greater will be the surface area 
exposed for contact with the molten iron. However, 
there is obviously a limit to  the smallness in size of 
the coke which can be used practicably. Very small 
coke materially alters air-blast conditions and may 
effect such a baffling of the blast that it may stop the 
blast entirely, o r , the coke may be blown ou t o f the 
cupola stack.

Purity
In general, the higher the carbon content of the 

coke (provided sufficient air is supplied to  the 
cupola to complete the gas reaction to form  carbon 
dioxide), the hotter the melting-zone tem perature and 
the higher the carbon absorption. Cokes having a high 
percentage of ash are not desirable, as they form 
viscous gummy slags, which cover the coke, thus re
ducing the reaction rate of the coke and also the rate 
of carbon absorption by the molten metal. Where 
coke carries a  high percentage of ash, it will be found' 
that if a proportion of soda ash be added to the lime
stone charge, a  much more satisfactory performance of 
this type of coke is obtained. The adjustment of 
balance between the coke and the am ount of air used 
is an exceedingly im portant point which has a bearing 
on carbon control. Coke in excess o f the am ount o f air 
used tends to  give high-carbon irons and air in  excess 
of the am ount of coke to give low-carbon irons.

Air Supply to the Cupola
The iron can pick up a high proportion of carbon 

in the upper section of the melting zone. High pres
sure of the air blast entering the cupola extends the 
zone o f oxidation and during its passage through this 
zone carbon may be burn t ou t of the molten iron. The 
speed and velocity, i.e., the pressure of the incoming 
air, if not reduced towards the end of the heat will pro
duce low-carbon irons.

When the volume of the air blast entering the cupola 
is low. the tem perature in the melting zone is reduced, 
and so a reduction in carbon pick-up is effected. When 
the volume is too  high, free oxidation may occur in 
the melting zone, the time the metal remains in the 
melting zone is reduced and the atm osphere of com 
bustion becomes highly oxidising, resulting in a de
crease in carbon absorption.

Temperature Attained
This is a function of the efficiency of the reactions 

between the carbon of the coke and the oxygen o f the 
air blast. The more completely the carbon is burned 
to  carbon dioxide, the higher will be the tem perature 
attained in the melting zone. The higher the tem pera
ture reached and im parted to the metal, the greater 
will be the carbon absorption as the molten metal falls 
through the interstices o f the bed coke and lies in 
contact with it on collecting in the well.

Slag Control and Disposal
D uring the melting process in the cupola, oxide slags 

are formed by the action of the limestone added to the 
charge from the ash of the coke, rust, scale, d irt and 
sand adhering to the charged materials, as well as from  
the norm al oxidation of silicon, manganese and iron. 
These slags are fa irly  viscous and, as has already been 
mentioned in this Paper, tend to stick to and cover 
up the surface of the coke, thereby lessening the 
am ount of contact of the molten m etal with the coke 
and hence reducing carbon absorption. Sufficient 
limestone to ensure a  highly-fluid slag should there
fore be used in the charge and the slag should be

draw n off as form ed by allowing the metal to rise to its 
correct level in the well of the cupola. This practice 
tends to keep the coke clean and hence increases carbon 
absorption. A nother point in favour of a good fluid slag 
is that it protects pieces of steel from  oxidation during 
the melting and thus assists in carbon pick-up by the 
steel.

Type and Design of Cupola
In comparing the melting performances of two 

cupolas of equal diameters, melting and being tapped 
at the same rate, with identical bed heights, using coke 
o f the same quality and similar amounts between 
charges, and similar materials in the charge, it has 
often been noted that one cupola produces iron con
sistently softer and higher in carbon than the other. 
This simply means that the cupola giving high carbons 
is being operated under less oxidising conditions than 
the one producing low carbons, and conditions are more 
favourable to carbon pick-up.

Responsibility o r the causes o f this difference may 
be poor air distribution, high pressures and volumes of 
a ir delivered from the tuyeres or the degree of oxida
tion as drops of molten metal pass the tuyeres and drop 
to the well. Tuyeres designed in  correct relation to the 
diam eter of the cupola and of a sufficient num ber and 
so located as to ensure uniform  blast distribution 
around the periphery have a m arked influence in 
lessening oxidation and thereby increasing carbon 
p i c k - u p . _________________

Personal
C o l . A r th u r  T e r e n c e  M a x w e l l , a director o f  

Vickers, Limited, and the Steel Company of Wales. 
Limited, has been appointed as the new chairm an of 
the Union Bank of Australia, Limited.

S ir  T r ist r a m  E dvvards has been appointed a part- 
time member of The N orth-Eastern Electricity Area 
Board. He is chairm an and joint managing director 
of Smith's Dock Company, Limited, N orth  Shields, and 
a director o f the Consett Iron Company, Limited. 
Consett (Co. Durham).

M r . A. J. Be e l e y , a director o f Plowright Bros., 
Limited, engineers, of Chesterfield, has been granted 
tem porary leave to assist the Paul W eir Company, o f 
Chicago, with a portion of their assignments as con
sultants to the Turkish Government. H is appointment 
with Plowright Bros, is not in any way affected, and 
he will return to his norm al duties in due course.

D r. F . C. L ea  has resigned from the board of Edgar 
Allen & Company, Limited, the Sheffield steelmakers. 
An emeritus professor o f Sheffield University, where he 
was Dean o f the Faculty of Engineering from  1923 
until 1936, Dr. Lea joined the Edgar Allen board in 
1936. Previous to  his appointm ent a t Sheffield Uni
versity, he was Professor o f Civil Engineering at the 
University of Birmingham. D r. Lea has agreed to act 
in a consultative and advisory capacity with the 
company.

D r . A. B. E v e r e s t  is planning to attend the Italian 
N ational Foundry Congress to be held in Turin, October 
13 to 15, in connection with an engineering exhibition. 
A t that meeting he will present a Paper on “ Progress 
in the Development of Spheroidal-graphite Cast Iron,” 
and will also incorporate the Lloyds (Burton), Limited, 
film “A nd Now,” which shows the production of this 
new cast iron. It is planned to repeat the lecture and 
film in Rome later in the month. Since the Buxton
i .b .f . Conference he has also presented a lecture on 
cast-iron developments with special reference to spher
oidal-graphite cast iron to a joint meeting of the Danish 
Foundrym en’s Association and Institutions of Civil and 
Mechanical Engineers in Copenhagen.
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Angle-iron Sides for Pattern Boards
B y  “  Checker ”

While in theory wooden pattern boards or plates 
should no t require any reinforcem ent on their sides, it 
is nevertheless a  fact that sometimes they receive such 
severe treatm ent on the parts which protrude beyond 
the outer edge of the moulding box, that additional 
strength has to be given to preserve them.

Any form of protection to  be used should cover 
both the top face and sides o f the board so as to 
ensure its being most effective, and for this purpose 
ordinary angle-iron o f suitable section is ideal. Often, 
odd length o f old angle iron which are considered as

F ig . 1.— Examples o f Side and Edge-and-corner 
Protection o f Wooden Pattern Boards

scrap are available, and these can be used quite satis
factorily. A suitable section size is If- in. by l i  in. and 
of -]• in. thickness for boards which are 1|- in. thick or 
over, but other sizes can be used providing they are 
no t too clumsy, and the pieces should be o f a  reason
able length to cover m ost o f the board’s side, as shown 
in Fig. 1 (a). Angle iron can be firmly secured into 
position by using long screws of a good strength, 
placed a t regular intervals through both faces, which, 
being at right angles to each other, thus give adequate 
support.

W henever possible, angle iron may be placed so as 
to stand above the surface, bu t where this will prevent 
moulding boxes being lowered to their correct posi
tion on the boards, the wood should be recessed to 
perm it the angle iron to become level with, and form 
part of, the top face.

It may also on some occasions be an advantage to 
protect the corners o f boards. This can be accom
plished by using lengths o f angle iron on sides and 
ends. A good joint is easily obtained by cutting a t an 
angle of 45 deg. all ends which meet at the corners, 
thus obtaining a mitre joint, as illustrated in Fig. 1 (b).

F. Perkins’s Australian Subsidiary
It is reported from M elbourne that F. Perkins, 

Limited, Diesel-engine manufacturers, of Peterborough, 
are considering the formation of an A ustralian com
pany. At the" outset, it is stated, the parent concern 
would provide the immediate finance required, and no 
public issue is intended at present. Mr. R. Perkins, 
son of the founder, is at present in Australia 
examining prospects.

T h e  R a ilw a y  E x e c u t iv e  have carried through a re
organisation of their district offices throughout England 
and Wales—Scotland was dealt with last year. Much 
duplication will be eliminated and a better service to 
the public should result.

Foundry Craft Training Centre
Mr. R. Forbes Baird has sent us a report by a layman, 

who was accorded permission to spend a week of his 
vacation in the National Foundry C raft Training Centre 
at West Bromwich. Omitting all the features of his 
report which are comm on knowledge in the foundry 
industry, there remain some of real importance. 
Primarily, there is adverse comment on the “ unimpos- 
ing ” approach to  the school. We agree that the school 
is not located in very charming surroundings. To the 
instructor, Mr. F. D. Roper, he accords enthusiastic 
approbation, alike for his teaching ability and personal 
charm. It is interesting to note that as an outsider, he 
received—very correctly—the impression that the most 
im portant factor in foundry practice is sand control. 
The homely confession that it took him  three hours 
to produce one casting, of which the norm al daily out
put expected from a 20-year-old apprentice would be 
twenty, emphasises just what the acquisition of skill 
entails. The hostel provided for the apprentices re
ceived enthusiastic comment from the visitor —
management, amenities and cooking all received high 
commendation. This observant "ho liday  m ak e r” 
rounded off his conclusions in the following 
statem ent: —

“ The main object of investigation was to find out 
more of the craft from a practical angle in the foundry 
industry and to try and answer some of the questions 
regarding recruitment.

“ Taking the simpler part first, the high degree of 
craftsmanship needed in the industry (excluding purely 
mechanised plants), is no t understood by anyone who 
has not tried to do this particular craft; the work in 
all its phases is no dirtier than many tasks in general 
engineering and calls for an equal degree of skill and 
accuracy. The appeal of moulding, the use of sand, 
the production of a  finished casting, have no t been 
appreciated by the boy school-leaver. The heaviest and 
perhaps most dangerous part of the w ork is compen
sated by being the most glamorous— that is, the pouring 
of the mould—and this, of course, is not a continuous 
operation for the individual moulder. Summing up, 
the industry compares in most favourable terms with 
that of skilled engineering.

“ The parental doubts regarding health have, of 
course, been answered by the medical profession, but 
personally it is felt the varied positions of the body 
in moulding would tend to improve physique rather 
than harm  it. Increase in tem perature of the work 
space when casting is noticeable but not intolerable, 
and lasts for only a short time during the day's work.”

F.T.J. Prize Crossword Puzzle
The prize of two guineas for the f .t .j . crossword 

puzzle, printed in our issue of August 3, has been 
accorded to Mr. Paul M. R. Bower, of 120, Thorpe Road, 
Norwich, whose solution contained only two slight mis
takes. He, like most others, forgot the little sequence 
" bijou, caillou, chon, genou,” etc., which the words 
taking x  for the plural whereas other words, like clou, 
do not. Mr. L. W. Bolton, in a covering letter sent with 
his solution, suggests the clueing was too difficult. 
Judging_ by the paucity of the replies we must agree. 
In  sending a cheque to Mr. Bower we offer him  our 
warm congratulations.

T h e  M.o n d  N ic k el  C o m pa n y ’s  exhibit at the Society 
of British A ircraft C onstructors' flying display and 
exhibition at Farnborough, September 5 to 10, demon
strates the use of nickel alloys in modern aircraft- 
engine construction.
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44 Manograph ” M anometer
Details have been received from  Fielden (Elec

tronics), Limited, of Paston Road, Wythenshawe, M an
chester, of a new type of manom eter, known as the 
“ M anograph.”

For differential pressures below 4-in. w .c., the 
m anom eter consists of two comparatively wide bore 
tubes. In one of the legs, there is a  light metal float, 
which is kept away from the sides of the tube by 
fine ligaments. A flat electrode is m ounted directly

News in Brief

Fig. 1.—Schematic Diagram o f M anometer Recorder 
fo r  small differential Pressures

above the float and approximately 0.005 in. away 
from  it (see Fig. 1). If the float rises o r falls, the 
capacity between the float and the electrode is altered 
and the electronic circuit drives a  plunger, in the other 
leg of the manometer, so as to restore the float to its 
original position. The movement of the plunger is 
then proportional to the change in pressure and this 
movement is transferred to the pen mechanism. The 
m anom eter liquid, in this case, could be w ater or any 
low-specific-gravity liquid.

It will be readily understood that if an instrument 
with this type of m anom eter is used, the differential 
pressure can be exceedingly small. This means tha t in 
normal flow, the pressure drop could be so low as to 
be almost negligible and it also makes the instrument 
suitable for recording low gas velocities.

The “ M anograph ” is housed in a  cast-aluminium 
splash-proof case, suitable for wall mounting, and is 
operated from the normal 230-volts 50 cycle a .c . 
mains. The required pressure pipes are connected to 
the “ M anograph ” by standard pipe connections and 
the instrum ent is fitted with isolating and equalising 
valves.

Two other models are available for pressures up to 
8 in. mercury a t low, and up to 400 lb. per sq. in. 
pressures. _________________

W all Charts for Foundry Practice
The Council o f Ironfoundry Associations, Crusader 

House, 14, Pall Mall, London, S.W .l, has in course of 
preparation a series of wall charts, which are designed 
to interest youngsters being trained in foundry practice. 
Sixteen are being prepared—perhaps a rather too 
lengthy list—and are available a t the pre-publication 
price o f £3 for member firms. The wall charts are 
correlated with the c .f .a . film strips.

T o  e n s u r e  delivery before an expected rise in Italian 
' im port tariffs, the Jarrow  factory of Foundry Speciali

ties Limited, made 400 moulding boxes in ten days 
through the co-operation of the works consultative 
committee.

A c c o r d in g  to Mr. P. Rigant, the cost in France of 
running a  20 h.p. m otor is the same as the wages of 
one workman.

P l a n s  h a v e  b e e n  p r e p a r e d  by Densply, Limited, for 
the erection of a foundry shop at Coombe Road, 
Brighton, Sussex.

T h e  S h a w , S a v il l e  &  A l b io n  l in e r  Doric has been 
cleared from Middlesbrough with a consignment of 
nearly 6,000 tons of fabricated steel for Australia.

D o u g l a s  F r a s e r  &  S o n s , L i m i t e d , have had plans 
approved for additions and alterations at W estburn 
Foundry, A rbroath, at an estimated cost of £9,500.

D u e  t o  e x p a n s io n  of their business Ariston Alloys 
Engineering Requisites Company are moving to new 
factory and office premises at Mill Lane, Croydon, on 
September 1.

K n it t in g  m a c h in e r y  will be exhibited for the first 
time in England since 1936 a t the International Knitting 
M achinery Exhibition to be held at Leicester from 
October 11 to O ctober 21.

A m e d a l  has been awarded, posthumously, to 
Professor F. G irardet by the Association Technique de 
Fonderie in recognition of outstanding research w ork 
he carried out into foundry problems.

A t e a m  of British specialists in metal finishing has 
gone to the United States to study u.s. methods, the 
arrangements for the team having been made by the 
Anglo-American Council on Productivity.

A d p r in t , L i m i t e d , of A dprint House, R athbone Place, 
London, W .l, have been appointed sole contractors for 
the sale of advertising space in all Festival of Britain 
official publications carrying advertisements.

D e m a g - e l e k t r o s t a h l  g .m .b .h . of Duisburg, G er
many, have purchased from Siemens and Halske a .g . 
the whole of the latter's activities in the field of electric- 
furnace manufacture and intend to include this branch 
in their future manufacturing programme. The name of 
the firm has now been changed to Demag-Elektrometal- 
lurgie g .m .b .h .

A V a n c o u v e r  r e p o r t  states that a contract has been 
signed with Japanese steel mills for the shipment o f a 
large tonnage of iron ore from the long-abandoned hold
ings on Texada Island, 50 miles north  of Vancouver. 
The Japanese order is said to be “ just an initial sale ” 
and possibly the forerunner of a long-term contract 
involving the despatch of a freighter load of ore weekly.

A r e p o r t  f r o m  T o k y o  suggests that Japan plans to 
effect heavy increases in her iron and steel output as 
a result of the higher world dem and and rising prices, 
following the Korean war. N ext year’s production 
targets, it is said, will be probably fixed at 2,800,000 
tons of pig-iron and 3,500,000 tons of steel materials, 
compared with this year’s targets of 1,920,000 tons 
and 2,500,000 tons, respectively.

B r it is h  S t a n d a r d  1589:1950. Therm al Insulating 
M aterials (plastic composition, flexible and loose-fill) 
has recently been issued. I t takes its place in a series 
fo r thermal insulating materials, the preparation of 
which was authorised by ihe Solid-Fuel-Industry Stan
dards Committee on which the Institute of British 
Foundrymen is represented. This standard, along with
b .s .1 3 3 4 , applies to central heating and hot- and cold- 
w ater services, both domestic and industrial. Copies 
may be obtained price 2s. post free from the British 
Standards Institution, 24-28, Victoria Street, London, 
S.W .l.
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Stanton Machine-cast Pig Irons are clean-melting 

and economical in cupola fuel.

All types of castings are covered by the Stanton 

brands of pig iron, including gas and electric 

stoves, radiators, baths, pipes, and enamelled 

products generally ; repetition castings requiring a 

free-running iron, builders' hardware and other 

thin castings.

Other grades of Stanton Foundry Pig Iron possess 

the necessary physical properties and strength 

ideal for the production of fly-wheels, textile 

machinery, etc.

Stanton Foundry Pig Iron in all grades Is 

available in sand cast form.

W e  welcome enquiries on foundry problems and 

offer free technical advice.
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Recent Shipbuilding Orders
Among recent shipbuilding orders announced are 

the following:'—
H a r l a n d  &  W o l f f , L i m i t e d , Belfast— A cargo 

motorship, o f about 10,000 tons dw., fo r the Lam port 
& H olt Line, Limited, Liverpool.

H a r l a n d  &  W o l f f , L i m i t e d , Belfast—Elder Dem p
ster Lines, Limited, Liverpool, have placed an order 
for two cargo motorships, o f 7,500 tons dw. each.

R ic h a r d  D u n s t o n , L i m i t e d , Thom e, near D on
caster—An order for an all-welded motor tanker o f 
500 tons dw. has been received from  the Esso T rans
portation Company, Limited.

H a l l , R u s s e l l  &  C o m p a n y , L i m i t e d , Aberdeen— 
Hvalfangerselskapet Polaris, A /S  (Melsom & Melsom), 
Nanset, near Larvik, Norway, have placed an order for 
a whale-catcher, o f 580 tons gross.

G r a n g e m o u t h  D o c k y a r d  C o m p a n y , L i m i t e d —Two 
motorships, each of about 1,500 tons gross, for British 
owners, and a  m otor tanker lighter, o f 400 tons, for 
the Anglo-Saxon Petroleum Company, Limited.

L i t h g o w s , L im i t e d , Port Glasgow—The British & 
Burmese Steam Navigation Company, Limited (P. 
Henderson & Company, managing agents) have placed 
an order for a cargo m otorship o f just over 10,000 
tons dw.

H e n r y  R o b b , L im i t e d , Leith, Edinburgh— An order 
from W. Holym an & Sons (Proprietary), Limited. 
Launceston, Tasmania, for a cargo motorship of 1,500 
tons dw., for which Diesel machinery developing 
1,280 brake h.p. is to  be supplied by British Polar 
Engines, Limited, Glasgow.

Movement o f W holesale Prices
The following table, taken from the “ Board of Trade 

Journal,” shows the movement of wholesale prices 
of industrial and building materials, expressed as per
centage increases on the average fo r the year 1930= 
100.

Group.
1949. 1950.

Ju ly. Feb. March. April. May. June. July.

Coal 305 .3 305 .3 305 .3 305 .3 304 .7 300 .7 300 .7
Iron and

steel 258 .3 257 .8 257 .8 257 .9 259 .3 *200.7 201 .3
Xon-ferrous 

m etals . . 220 .2 270 .8 274 .3 377 .0 292 .2 319.1 32 5 .8
Chemicals 

and o ils 187.0 190.8 190.0 201 .5 205 .0 *207.0 21 1 .8
Building
m ateria ls 222 .2 220 .8 22 5 .0 22 3 .8 227 .2 229 .1 23 1 .0

* The figure published la s t m onth has been am ended. Am endm ents  
made earlier are not m arked, but wherever the figures given in earlier 
articles differ from those above, the latter should be used.

South African Steel Output
Before July of next year South Africa would be 

able to rely on a million tons of steel annually from 
the local industry, said Mr. D. de W aal Meyer, Secre
tary for Commerce and Industries, when he spoke 
at the second annual dinner o f the Steel and Engi
neering Industries Federation of South Africa, in 
Johannesburg. He said there was no reason why South 
Africa should not become a self-exporting country. 
The time was ripe to pu t the industry on a sound foot
ing, and industrialists should now concentrate m ore on 
specialisation and methods o f increasing productivity.

C o m m e n c in g  on October 3 , weekly lectures on 
“ Refractories, their M anufacture, Properties and Uses,” 
are to be given by Mr. L. R. Barrett a t the N ortham pton 
Polytechnic, London.

Infra-red Plant for Finland
An infra-red lamp plant, specially built by the 

G eneral Electric Company, Limited, for the rapid 
stoving of paint on  conduit tubing, has recently been 
exported to F inland for installation a t the works of 
Finska Kabelfrabriken A.b. It has been designed to 
fit into a continuous production line in which the tubes 
are carried on a  conveyor through the complete finish
ing process which includes autom atic dipping, drain
ing, flash-off, stoving and  forced cooling. The plant 
comprises two opposing sections each 4 ft. wide and  
containing a total of 256 Osram infra-red reflector 
lamps, which are m ounted in secondary reflectors of 
a special alum inium alloy to prevent loss of heat by 
stray radiation and  to avoid the cooling effect of 
draughts. The work is suspended from  an overhead 
conveyor, between the top reflectors, while inner reflect
ing surfaces are provided on the doors so that the 
p lant m ay be used for batch production. Encased in 
sheet steel, each section o f the plant is supported on 
an angle iron framework mounted o n  wheels to allow 
easy rem oval from  the working position fo r cleaning 
and maintenance. Fume-extraction equipment is fitted 
in the plant. Stoving time is about 3 to. 3£ min. for 
tubes from  -J-in. to 2-in. o. dia. and up to 10 ft. long. 
The tubes can be passed through the plant in two or 
three parallel staggered rows when outputs of up to 
9 0 0  lengths per hr. can be obtained. The total elec
trical loading plan t is 64 kW., drawn from a 3-phase 
supply. ________________

International Nickel’s Earnings
Increased prides fo r refined nickel, announced by 

the International Nickel Com pany of Canada, Limited, 
a t the beginning of June last, are reflected in 
the earnings o f the company fo r the June quarter. Net 
profits for that quarter are given as $12,056,576 (US 
currency), equal to 79 cents per common share. This 
compares with $8,220,950, o r 53 cents per share, for 
the corresponding quarter o f last year and $8,329,015, 
or 54 cents per share, for the opening quarter of this 
year.

N et profits for the first half o f this year were 
$20,385,591, equal to $1.33 per com m on share, com
pared with $20,983,417, o r  $1.37 per share, in the first 
six months o f 1949.

Net sales in the first half o f 1950 amounted to 
$106,125,254, against $99,703,773 in the first half of 
last year. Costs and expenses were $69,439,775, 
compared with $62,805,118.

Secondary Alum inium
Experts from Austria, Belgium, the Netherlands, 

France, the Irish Republic, Norway, the United 
Kingdom, and Germany, have gone to  the United States 
to study the recovery and use of secondary aluminium. 
Arrangements for the mission have been effected by 
o .e .e .c . The experts will study the segregation, collec
tion, and grading of alum inium scrap; the analysis, 
rcmelting, and refining of such scrap; and the use of 
scrap and of remelted secondary metal in the m anu
facture of cast products and of rolled, extruded, and 
forged products.

The mission will spend about five weeks on the other 
side of the Atlantic.

A s c h o o l  for apprentices was opened last week at 
Crowanbank Foundry, Falkirk, one of the Allied group 
of foundries. It is provisionally intended to cater for 
about a dozen boys.
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SPECIALISTS  IN FOUNDRY MECHANISATION
HALIFAX • ENGLAND

Telephone: Halifax 61247/8 TelegramsiAugush, Halifax

It is a line of thought that w ill in terest 
all who are concerned w ith efficiency in 
Foundry M anagement. And August’s 
consultants are at th e ir  free disposal—  
anyw here, at any tim e.

Sole Licencees and M anufacturers  
fo r B ritish  Em pire (excluding  

Canada) o f  the Simpson Sand Mixer

So it makes a nice change to find (in the 
Foundry Trades at least) that a lot of the 
old heartburning has gone. Gone for good.
Modern mechanised aids have simplified age-long handling problems. They are in
creasing output; lowering overheads; producing far better castings at far less cost.

I T  M A K É S  
N \ C £  C H A N G É

J H E R E ’ S a dream-like quality in a lot of 
our wishful thinking. So many of life’s 

events run counter to our hopes.
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Company Results
(F ig u r es  lo r  p rev io u s  g e a r  in  b rack e ts . )

H E A D , W R IG H T  SON & C O M P A N Y —F in a l d iv id en d  o f  6%, 
m a k in g  10%, cm th o  £590,625 c a p ita l, a s  in creased  by a  25% 
free b onu s issu e . (T o ta l d istr ib u tion  o f 10% p ayab lo  on  
£472 500 )

S E N T IN E L  (S H R E W S B U R Y )—Profit to  M arch 31, £93,383 
(£206,790); b a lan ce, £15,778 (£65,036); d iv id en d  n il on £910,000 
c a p ita l (6d. p er sh are  o n  £70,000 c a p ita l);  forw ard , £157,413 
( £  144 605)

L I N L E Y  E N G IN E E R IN G  C O M P A N Y —N e t  profit for th e  
y ear ended M arch 31, £9,003 (£7 ,704); ta x  over-reserved , n il  
(£1 7 ); d iv id en d  o f 10% (sa m e); to  g en era l reserve, £3,000 (n il);  
ta x a tio n , £4,733 (£4 .100); forw ard , £8,876 (£8,843).

C O N SETT S P A N IS H  OR E - N e t  profit for tho y ea r  ended  
J u n e  30, £2 ,677 (£3 ,917); in ter im  d iv id en d  o f 5%; final 
d iv id en d  o f 5% p a y a b lo  Septem ber 7 to  m em b ers reg istered  
on  Septem ber 5 (fir st an d  fin al d iv id en d  o f 10%); forw ard , 
£6,180 (£5,526).

S T E R L IN G  I N D U S T R I E S —C onsolidated  tra d in g  profit for  
th e  year to  M arch 31, £83,750 (£61,552); b a lan ce, £60,233 
(£38,758); in com e-tax  p rovision  n ot required , £169 (rep a irs  
£250); to  ta x a tio n , £31,554; forw ard , S torlin g  In d u s tr ie s  cred it  
£18,111, su b s id ia r ies ’ d eb it  £584.

JA M E S  H O W  D E N  & C O M P A N Y —C onsolid ated  p rofit to  
A pril 30, £382,603 (£316,591); b a lan ce. £324,333 (£278,851); to  
ta x , £175,447 (£142,858); gen era l reserve, £40,000 (£65,000); 
reduction  o f  good w ill, £40,000 (£15,000); redu ction  o f  p a ten ts , 
£20,000 (£5 ,000); d iv idend  o f 30% (sa m e); forw ard, £49,675 
(£45,834).

W. IE  D O R M A N  <fc C O M P A N Y -T r a d in g  surp lu s to  M arch  
31, £135,697 (£188,799); b a lan ce, £106,355 (£151,354); to  incom e  
ta x , £27,545 (£64,500%; profits ta x , £14,000 (£20,500); n et profit, 
£64,810 (£66,354, p lu s  £50,888 w ith d raw n  iro in  prov ision s not  
requ ired ); to  gen era l reserve, £30,000 (£60,000); sp ec ia l de
p rec ia tion  on p la n t, £21,644 (£42,000); d iv id en d  o f  375% (sam e);  
forw ard, £9,434 (£9,915).

W A L K E R  B R O S .—T rad in g  profit to  M arch  31, £43,473 
(£39,301); profit, £33,209 (£33,094); to  ta x . £18,525 (£18,695); 
preferen ce d iv id en d  to  D ecem b er 31, 19-19, £1,445 (sa m e); pre
feren ce  d iv id en d  to  M arch  31, £482 (sa m e); ord in ary  d iv id en d  
o f  7% (sam e); debenturo redem ption  s in k in g  fund , £2,502  
(£2 ,388); ob so le te  p la n t  p rovision , n il (£9 ,314); p referen ce re
d em p tion  s in k in g  fund , £9,485 (n il) .

W IL L IA M  JA C K S & C O M P A N Y —N e t profit, 1949, b efore  
ta x , e x c lu d in g  £1,675 earned  b y  a  su b sid ia ry  com p an y , £301,055 

£250,792); to  ta x , £203,650 (£150,000); b a la n ce . £97,405
£100,792); p rovision  for fu rth er  In d ia n  ta x a tio n  on  previous  

y e a r ’s  p rofits, £17,000 (£13,000); to  ta x a tio n  co n tin g en c ies  
reserve, £22,000 (£24,000); s to ck  reserve, £7,571 (£15,700): 
gen era l resorvo, £20.089 (£20,000); ord in ary  d iv id en d s o f  25% 
(sa m e): forw ard, £34,911 (£30,387).

R U ST O N  & H O R N S B Y —C onsolidated  tra d in g  profit to 
M arch 31, £1,746,125 (£1,938,989); n e t  profit, £844,017 (£976,643); 
p rofits  a ttr ib u ta b le  to  m in o r ity  in ter est in  a  su b sid iary , £1,6%  
(£292); sun d ry  p rov ision s no  lo n g er  required, £16,540 (£121,045): 
to  gen era l reserve, £268,000 (£254,313); plaint rep lacem en t  
reserve, £75,000 (£220,000); s to ck  a n d  gen era l co n tin g en c ies  
reserve, £250,000 (£310,000); p en sion s reserve, £79,800
(£150,000); d iv id en d  o f 75% on  doubled c a p ita l, £169,125 (125%, 
£140.937); forw ard, £179,092 (£175,081).

M IR R L E E S  W A T SO N  C O M P A N Y —C onso lid ated  b a lan ce  
from  tra d in g  a cc o u n t for th e  y ea r  ended M arch 31, a fter  
c h a r g in g  a d m in is tra tiv e  ex p en ses  a n d  d irec io rs’ em olum ents, 
£215,423 (£268,710); co n so lid a ted  n e t  profit, £98.859 (£111,553): 
ta x  p rovision  no lo n g er  requ ired , £1,000 (£15,784); d oub tfu l 
deb ts, n il (£2 ,869); to  su b sid ia ry  com p an ies’ gen era l reserve, 
£30,000 (£50,000); h o ld in g  com p an y gen era l reserve, £45,000  
(£50,000); ord in ary  d iv id en d  reserve, n il (£20,000); d iv id en d  
of 8% (sa m e); forw ard. £20,750 (£18.543).

G E O R G E  C O H E N  SO N S & C O M P A N Y -G ro u p  profits, a fter  
a ll  ch a rg es, in c lu d in g  ta x , for th e  y ea r  to  M arch  31, in c lu d in g  
£13,757 (n il)  profits r e la t in g  to  p rev iou s Year, £129,369 
(£216,158); ta x  ch arged , £223,229 (£335,239); a ttr ib u ta b le  to  
h o ld in g  com p an y , £128,823 (£213,392); to  d iv id en d  on th e  45% 
p referen ce sh ares, £37,125 (£29,906); o rd in ary  d iv id en d  o f 20% 
(sam e); w ritten  off sp e c ia l ex p en d itu re  in  con n ection  w ith  
recen t l i t ig a tio n , £19,291 (n il) ;  w ritten  o ff new  issu e  exp en ses , 
nil (£13,730); b a lan ce o f profit re ta in ed . £6.407 (£103,756).

IR O N  T R A D E S  E M P L O Y E R S ’ IN S U R A N C E  A SSO C IA 
T IO N —P rem iu m  Incom e for 1949, le ss  re-in su ran ces an d  tr a n s 
fer  to  ca tastrop h e  fu nd . £1,877,301 (£2,949,238); d iv id en d s an d  
Interest, £117,581 (£116,487); to  p a y m en ts  under p o lic ies , in c lu d 
in g  exp en ses , £2,309,739 (£2,810,989); com m ission s, £32,533 
(£36,649); m an agem en t exp en ses , £169,419 (£153,981); d irectors' 
fees , £6,600 (sam e); to  profit a n d  loss, £481,616 (£1,002,649); 
fn nd , £3,461.183 (£4,456,008); tran sferred  from  reven u e a ccou n t, 
£481.616 (£1,002,549); to  prem ium  retu rn  fn nd , £310,000
(£626,000); b onu s fu nd , £117.681 (£116,487); s ta l l  tru st fu nd , 
£28,000 (£20,000); w r itten  off fu rn itu re  an d  f itt in g s , £5,395 
(£11,384) ; off freeholds an d  lea seh o ld s , £13,800 (£21,260); 
gen era l reservo, n il (£176,000); forw ard , £111,808 (£105,068). 
D irectors recom m end a  return  o f 175% o f em p loyers’ l ia b ility , 
th ird  p arty , an d  p erson al a cc id en t prem ium s p aid  for 1949, 
to g e th er  w ith  b on u s o f  6% on  w h ich  in com e ta x  h a s  a lread y  
b een  p a id , m a k in g  a  to ta l return  o f 235% (28.4% gross, a g a in s t  
38.3% gro ss  la s t  year ).

Increases o f Capital
The following companies are among those which 

have recently increased their capital:—
M O T H E R W E L L  M A C H IN E  & S C R A P  C O M PA N Y , 

L IM IT E D , In sh aw  "Works, M oth erw ell, in creased  by £20,000, 
in  20,000 ord in ary £ 1  sh ares, b eyon d  th e  reg istered  ca p ita l  
o f £10,000.

H U G H  S M IT H  & C O M PA N Y  (P O S S IL ), L IM IT E D , e n g i
neers, e tc ., o f H a m ilto n h ill R oad , G lasgow , in creased  by 
£22,500, in  £ 1  ord in ary  sh ares , beyon d  th e  re g istered  ca p ita l  
of £17,600.

C H A R L E S  C L IF F O R D  & SO N , L IM IT E D , non-ferrous  
m eta l m an u factu rers , o f F azo ley  S treet M ills, B irm in gh am , 
in creased  b y  £110,000, in  £ 1  ord in ary  shares, beyon d  th e  
reg istered  ca p ita l o f  £90,000.

505 M A N U F A C T U R IN G  C O M P A N Y , L IM IT E D , engineer*, 
brassfounders, e tc ., o f  S t. P a u l's  Square, B irm in gh am , 3, in 
creased  b y  £24,000, in  240,000 sh a res  o f 2s., beyon d  th e  
reg istered  ca p ita l o f  £1,000.

J . B I8 S E T  A SO N S, L IM IT E D , ag r icu ltu ra l im p lem en t  
m akers, o f  G reen b ank  W orks, B la irg o w rie  (P e rth sh ir e), in 
creased  b y  £10,000, in  £ 1  p referen ce sh ares , beyon d  th e
reg istered  c a p ita l o f £15,000. __

M ID L A N D  M E T A L  S P I N N I N G  C O M P A N Y , L IM IT E D  
(form erly  M .M . P u rch asers, L im ited ), B ish o p sg a te , London, 
E.C .2, in creased  by £449,900, in  £ 1  ord in ary  shares, beyond  
tho reg istered  ca p ita l o f  £100.

R U S T O N -B U C Y R U S , L IM IT E D , m an u factu rers o f ex 
c a v a tin g  m ach in ery , etc ., of L in coln , in creased  b y  £150,000, 
in  75.000 " A  ”  ord in ary  an d  75,000 ” B  ’’ ord in ary  shares  
o f  £1 . beyond  th e  re g istered  ca p ita l o f  £1,600,000.

C R O SB Y  V A L V E  & E N G I N E E R I N G  C O M P A N Y , 
L IM IT E D , en g in eers , fou nd ers, sm ith s  an d  m a ch in is ts , e tc ., 
o f C annon S treet, London, E.C.4, in creased  b y  £75,000, in  £1  
ord in ary  shareB, beyon d  th e  re g istered  c a p ita l o f  £25,000.

A D A M S & G IB B O N , L IM IT E D , en g in eers , etc ., o f  St. 
T h om as’s S treet, N ew castle-u p on -T yn e, in creased  by £38,000, 
in 15,000 5% secon d  cu m u la tive  preferen ce and  23,000 ord in ary  
sh ares  o f  £ 1  each , beyond  th e  r e g is tered  c a p ita l of £22,000.

A. B A IR D  & SONS, L IM IT E D , m ach in ery  and  im p lem en t  
m ak ers, e tc ., of A n n an  (D u m fr iessh ire ), in creased  by £40,000, 
iu  10,000 6% redeem able cu m u la tiv e  preferen ce a n d  30,000 
ord in ary sh ares  o f  £ 1  each , beyond  th e  reg istered  c a p ita l of 
£ 10,000.

R IC H A R D  W . C A R R  & C O M P A N Y , L IM IT E D , stee l an d  
tool m an u fac tu rers , e tc ., of W a d sley  B r id g e , Sheffield, in 
creased  by £20.000, in  10,000 ord in ary , 5,000 preferen ce, an d  
5.000 u nc lassified  sh a res  o f £ 1 , beyon d  th e  reg istered  c a p ita l 
of £30  000

M O R G A N  R E F R A C T O R IE S , L IM IT E D , L iverpool R oad, 
N eston  (C hesh ire), in creased  by £500,000, in  £ 1  u nclassified  
shares, beyond  th e  reg istered  c a p ita l o f £500.000. M organ  
C rucible C om pany, L im ited , h old  p ra c tica lly  th e  w h o le  of 
th e issued  sh ares.

N O N -F E R R O U S  M E T A L  P R O D U C T S , L IM IT E D , B asin g- 
h a ll S treet, L ondon, E .C .2, in creased  b y  £418,000, in  Is . shares, 
beyond th e  re g is tered  ca p ita l o f  £32,000. A t F ebruary  14, 
1950, th e  Im p e r ia l S m eltin g  C orporation , L im ited , h eld  639,820 
sh ares  o n t o f  640,000 issued .

B E N J A M IN  P R IE S T  & SO N S, L IM IT E D , m an ufacturers  
o f  b o lts  a n d  n u ts , e tc .. o f Old H ill (S ta ffs), in creased  by 
£50  000, in  200,000 ord in ary  sh a res  o f  5s„ beyon d  the  
reg istered  c a p ita l o f  £15,000. E ach  o f th e  e x is t in g  ord in ary  
shares o f £ 1  h ave been  sub-d ivided  in to  4 sh ares  o f  5s. 
F in a l d iv id en d  o f  10%, m a k in g  20% (sam e).

N ew  Companies
( “  L i m i t e d " is u n d e rs to o d .  F ig u r es  in d ic a te  cap i ta l .  

N a m e s  are  o f  d ir ec to r s  unless  o th e r w is e  s ta t e d .  I n f o r m a t io n  
c om p i le d  b y  J o r d a n  & Sons,  116, Ch a n cery  L a n e ,  London,  
W .C.2.)

C. M O R R E L L  (E N G IN E E R S ). A n d ley  S treet W orks, B la c k 
burn (L a n cs)—£3,000. C. an d  J . M orrell.

B R ID G E  F O U N D R Y  (W O R D S L E Y ), H ig h  S treet, W ordsley , 
Stourbrid ge—£10,000. J .  and  H . V. M ole.

A M A L G A M A T E D  L IM E S T O N E  C O R P O R A T IO N , 60, 
B u ck in g h a m  P a la ce  R oad , London, S .W .l—£100.

S T A N H O P E  F O U N D R Y  C O M P A N Y , M oseley  Street, 
W olverh am pton —£20,000. B . an d  W . L . S tanton .

D IE C A S T IN G S  O F H A S T IN G , S ilverlan d s R oad , St. 
L eonards-on-Sea—£1,000. V. D . an d  G . N . S inden .

S IN C L A IR  & C L A R K E  (E N G IN E E R S ), 10, S a ck v ille  Street, 
London, W .l—£3,000. W . C larko an d  M. H ollan d .

J . W . R A Y L O R  & C O M P A N Y  (E N G IN E E R S ), B an k field  
L ane. C rossens, South p ort—£10,000. J . W . R aylor .

JO S H U A  G R E A V E S  & SO N S. A t la s  W orks, R am sbottom  
(Lanc.s)—E n gin eers. £4.000. J . R . an d  E. G reaves.

W IL L IA M  W R IG L E Y . S o u th g a te  W orks, S o u th g a te  Street, 
O ldham —T ex tile  en g in eers . £3,000. IV. and  E . W rig ley .

K . P O H O R IL L E , N o r th a li S treet. K etter in g —T oolm akers, 
d ie castors  an d  s in k ers, e tc . £3.000. K . an d  S. P oh orillo .

C H A S. S. B E A R D  (D IE  C A ST E R S), 22, G reen T e r r a « . 
R osebery  A ven ne, L on d on, E .C .l—£100. C. S . B eard  an d  A . T. 
Ford.
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atACCLESs  p o l l o c k  l t d .
OLDBURY

—typical of the many BULLOWS Water Wash Spray Booths 
The results o f  our long installed in well-known Industrial Plants throughout the country.
experience are at your °  J
disposal. Consulting
us incurs no obligation. S P R A Y  P A I N T I N G  E Q U I P M E N T  • A I R  C O M P R E S S O R S

A. BULLOWS & SONS LTD
LO N G  STREET W A LSA LL  STAFFS TEL: W A LSA LL  5401

DEPOTS AT— 13 SOUTH M OLTON ST., LO N D O N , W . l .  * TEL. M AYFAIR 2313 
55a BRIDGE STREET, MANCHESTER, 3 • TEL. BLACKFR IARS 5670
BU LLO W S HOUSE, 9 BURGH  Q UAY, DUBLIN , EIRE. : TEL. DUB 21152 
105. W H ITEFIELD  ROAD. G LA SG O W . S .W .I. • TEL. GO VAN 2668
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Raw Material Markets
Iron and Steel

Foundries producing castings for the motor, general 
engineering, and textile trades are. very busy in home 
and export orders. They are large users of hematite 
and low- and medium-phosphorus irons, supplies 
of which are becoming somewhat restricted, particularly 
the low-phosphorus grades. M atters have not been 
helped by a furnace in South Wales breaking down, and 
supplies from  this source will not be possible for some 
weeks. Refined pig-iron, fortunately, is in fairly good 
supply.

Conditions vary among the light foundries, and there 
is no difficulty in supplying their requirements of N orth
amptonshire high-phosphorus iron, although Derbyshire 
iron is still tight.

Rc-rollers are well supplied with steel billets, except, 
possibly, the 2-in. section, and some small sizes of flat 
billets for strip rolling. F or some time re-rollers of 
bars have not been very busy, because there has been a 
restricted demand in the home trade, and export orders 
have been difficult to secure because of Continental 
competition. There are signs of definite improvement 
in home requirements, and during the last fortnight more 
business has been secured for small bars and light angles 
from foreign customers, owing to the fact that Conti
nental prices have increased considerably, and delivery 
times are very much extended. British prices of bars 
are now competitive, so that more export business 
should accrue.

The sheet rollers are still exceptionally busy and are 
requiring the maximum deliveries of sheet bars. They 
have many months’ work ahead of them, and it is only 
with difficulty that new business fo r sheets can be placed.

M ore orders have been coming in for heavy joists, 
angles, channels, etc.

Non-ferrous Metals
Last week saw the publication of the July copper 

statistics by the Copper Institute in New York and, 
judging from the figures, activity in the United States 
last month suffered something of a setback. It m ust not 
be forgotten, however, that holidays were in progress 
and many plants closed in consequence. The figures 
are shown in short tons of 2,000 lb. Production of 
crude copper was 85,315 tons, compared with 96,754 tons 
(a revised figure) in June. The output of refined copper 
in July was 96,734 tons, against 113,961 tons in June, 
a somewhat spectacular drop. Stocks of refined copper 
in producers’ hands at July 31 were at 48,266 tons, 
compared with 50,327 tons at the end of June. There 
was a very sharp fall in deliveries to consumers, the 
July figure of 95,983 tons comparing with 126,047 tons 
in June.

It must not be deduced from  the above statistics 
that the supply position in America is any easier. On 
the contrary, the retention fo r a period beyond all ex
pectation of the 2 cents im port duty is making things 
very difficult for consumers in the States, and on the 
Commodity Exchange copper futures are offered at 23.70 
cents. This suggests an advance of at least 3 cents in the 
price of electrolytic copper.

On Tuesday the M inistry o f  Supply announced that 
the price o f electrolytic copper had been increased 
front £186 to £202 per ton delivered consumers’ works. 
The Ministry also raised its buying price fo r rough 
copper in _ 2-cwt. to 3-cwt. slabs from £!-M to £156 
per ton, discounts, premiums, and charges for forward 
delivery remaining unchanged. The new prices have 
been introduced to safeguard the Ministry’s position

in view o f the increase made by United States pro
ducers in the price o f copper and pending discussion 
with the N orthern Rhodesian producers on the basis 
of the agreem ent reached with them in July last tha t 
they would no t wish to take advantage in their pricing 
arrangements with the Ministry of Supply of_ any 
increase in the American prices due to the imposition 
of the U nited States im port duty.

Zinc futures in the United States have been strong, 
the quotation of 18.75 cents comparing with the pro
ducers’ price of 15 cents. But fears of the application 
of ceiling prices are tending to keep current values in 
check. However, lead was lifted by 1 cent per lb. last 
week to 13 cents, and the U.K. quotation went up by £8 
to £104. The Ministry of Supply’s lead price went up by 
a further £8 per ton on Tuesday of this week.

Following a bout of profit taking in the East last 
week, the London tin m arket collapsed on Thursday last, 
the fall amounting to over £100 per ton for the official 
quotations. A fair am ount o f cash tin was sold, the 
sales being, it is believed, on behalf of a producer. Some 
recovery was seen on the following day and the week 
closed a t £773 settlement. The American quotation, 
after advancing to 108 cents, fell back to 101 cents and 
finished the week at 102 cents.

Metal Exchange official tin quotations were as 
follow:—

Cash—Thursday, £743 to £745; Friday, £776 to £777; 
Monday, £814 to £815; Tuesday. £829 to £831; W ed
nesday. £788 to £790.

Three M onths—Thursday. £743 to £745; Friday, £776 
to £777; Monday, £814 to £815; Tuesday, £829 to 
£831; Wednesday, £788 to £790.

Business in non-ferrous semis has been fairly brisk, 
for buyers have taken the view that, even though no 
increase occurred, the chances of a fall at present were 
remote. Scrap values have shown a tendency to harden, 
for holders believe that the margin between new metals 
and old is likely to become narrower as the months 
go by. In the United States copper scrap is very firm 
and not too plentiful. Fabricators are believed to have 
purchased secondary copper for conversion to electro 
on a toll basis.

Ninionic 90
The Mond Nickel Company, Limited, announce the 

addition of Nimonic 90 to the published Nimonic series 
of alloys. A lthough this superior material has already 
been installed on many gas turbines, its use has been 
restricted and details of its properties have not so far 
been available for publication owing to the fact that 
it has been under a security ban.

Nimonic 90 results from extensive research in the 
company's laboratories, combined with long production 
experience in the rolling mills of H enry Wiggin & Com
pany, Limited. M any service trials in gas turbines 
have demonstrated its superiority as the material for 
gas-turbine blades. At 750 deg. C. it is 10 per cent, 
better than Nimonic 80A under all conditions. At 
815 deg. C. and even at 870 deg. C. it has shown high 
load-carrying capacity for long periods. Nimonic 90 
is available in bar, sections, forgings, sheet strip, and 
wire.

Sheffield Steel Output
The output of steel ingots and castings in the Shef

field area during July averaged 41,000 tons a week, 
compared with 35,400, 32,400, and 28,900 tons a week 
in the corresponding months of 1949, 1948. and 1947.
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ACCURATELY DRILLED AND REAMERED 
ALL BOXES INTERCHANGEABLE 
SIZES & SHAPES TO REQUIREMENTS

■ ■ •

BILSTON S T O VE&STEELTR UC K  &
BILSTON p h o n e  BjLSTON 4 I 9 Z I .  STAFFS.

By courtesy o f  M essrs . Head, W rightson & Co., L td ., Stockton-on-Tees

FOUR INGOT MOULD DRYING STOVES
operating  on the "NEWSTAD" Patent RECIRCULATION SYSTEM

—  S o le  S u p p l ie r s  —

MODERN FURNACES & STOVES LTD.
BOOTH STREET • HANDSWORTH • BIRMINGHAM 21

M O U L D I N G  BOXES
SPECIALLY DESIGNED RIBBED SECTION

THE C O R E  
IN TH E C

E j p iN T  IS  A  V IT  
H ÁIN  O F  P R O P

T A L  L IN K  
U C T IO N

U fH ¿ SU M , H & ïÀ ô k ô f

ME 7̂
6  Easy  t o  m ix .  0  N o  D i m e n 
s io n a l  d i s t o r t i o n .  #  
c a n  b e  a i r - d r i e d .  %  Lo ng  
s t o r a g e  life. #  C a n  b e
a p p l i e d  b y  b r u s h i n g  o n  o r  

d i p p i n g  t h e  c o r e .  #  N o  r e a c t i o n  in  c o n t a c t  
w i t h  m o l t e n  m e t a l s .

Samples and fu ll details gladly sent on request

F. & M. SU P PLIES  LTD.
4, B R O A D  ST . P L A C E ,  L O N D O N ,  E.C.2  

T e l  : L o n d o n  W a l l  2031/2

Sales Agents for London and Southern Counties: 
W . J. HOOKER LTD., 4 Midland Cres .,lN.W->
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PIG-IRON
Foundry Iron.—No. 3 I k o n , C l a s s  2 :—Middlesbrough, 

¿10 10s. 3d .; Birmingham, ¿10 5s. 6d.
Low-phosphorus Iron.—Over 0.10 to 0.75 per cent P, 

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

Scotch Iron.—No. 3 foundry, ¿12 0s. 3d., d /d  Grange
mouth.

Cylinder and Refined Irons.—North Zone, ¿13 2s. 6d. ; 
South Zone, ¿13 5s.

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
¿13 12s. 6 d .; South Zone, ¿13 15s.

Cold Blast.—South Staffs, ¿16 3s. 3d.
Hematite.—Si up to 2J per cent., S. & P. over 0.03 to 0.05 

per cen t.:—N.-E. Coast and N.-W. Coast of England, 
¿12 0s. 6 d .; Scotland, ¿12 7 s .; Sheffield, ¿12 15s. 6 d .; 
Birmingham, ¿13 2 s .; Wales (Welsh iron), ¿12 0s. 6d.

Spiegeleisen.—20 per cent. Mn, ¿17 16s.
Basie Pig-iron.—¿10 11s. 6d., all districts.

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

Sheffield works.)

Ferro-silicon (6-ton lots).—45 per cent., ¿33 15s.; 
75 per cent., ¿49.

Ferro-vanadium.—35/60 per cent., 15s. per lb. of V.
Ferro-molybdenum.—70/75 per cent., carbon-free, 8s. 6d. 

per lb. of Mo.
Ferro-titanium.—20/25 per cent., carbon-free, ¿100 per ton.
Ferro-tungsten.—80/85 per cent., 11s. per lb. of W.
Tungsten Metal Powder.—98/99 per cent., 12s. 6d. per lb. 

of W.
Ferro-chrome.—4/8 per cent. C, ¿60 ; max. 2 per cent. 

C, Is. 5Jd. lb . ; max. 1 per cent. C, Is. 6d. lb . ; max. 0.15 
per cent" C, Is. 6Jd. lb . ; max. 0.10 per cent. C, Is. 7d. lb.

Cobalt.—98/99 per cent., 15s. 6d. per lb.
Metallic Chromium.—98/99 per cent., 5s. 3d. per lb.
Ferro-manganese (blast-furnace). — 78 per cent. 

¿28 3s. 3d.
Metallic Manganese.—96/98 per cent., carbon-free, 

Is. 7d. to Is. 8d. per lb.

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

¿16 16s. 6 d .; tested, up to 0.25 per cent. C (100-ton lots), 
¿17 Is. 6 d .; hard (0.42 to 0.60 per cent. C), ¿18 16s. 6 d .; 
silico-manganese, ¿23 19s.; free-cutting, ¿20 Is. 6d. 
S i e m e n s  M a r t in  A c id  : Up to 0.25 per cent. C, ¿22 4 s .; 
case-hardening, ¿23 Is. 6 d .; silico-manganese, ¿26 6s. 6d.

Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, ¿19 16s. 6 d .; basic, hard, 
over 0.41 up to 0.60 per cent. C, ¿21 Is. 6 d .; acid, up to 
0.25 per cent. C, ¿23 Is. 6d.

Sheet and Tinplate Bars.—¿16 16s. 6d.

FINISHED STEEL

Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
¿20 14s. 6 d .; boiler plates (N.-B. Coast), ¿22 2 s .; chequer 
plates (N.-E. Coast), ¿22 19s. Gd.; heavy joists, sections, 
and bars (angle basis), N.-E. Coast, ¿19 13s. 6d.

Small Bars, Sheets, etc.—Rounds and squares, under 3 in., 
untested, ¿22 6 s .; flats, 5 in. wide and under, ¿22 6s. ; 
rails, heavy', f.o.t., ¿19 2s. 6 d .; hoop and strip, ¿23 I s . ; 
black sheets, 17/20 g., ¿28 16s..

Alloy Steel Bars.—1-in. dia. and up : Nickel, ¿37 7s. 3d.; 
nickel-chrome, ¿55 ; nickel-chrome-molybdenum,¿61 13s.

Tinplates.—I.C. cokes, 20 x  14, per box, 41s. 9d., 
f.o.t. makers’ works.

NON-FERROUS METALS
Copper.—Electrolytic, ¿202; high-grade fire-refined, 

¿201 10s.; fire-refined of not less than 99.7 per cent., 
¿201 ; ditto, 99.2 per cent., ¿200 10s.; black hot-rolled 
wire rods, —

Tin.—Cash, ¿788 to ¿790 ; three months, ¿788 to ¿790 ; 
settlement, ¿790.

Zinc.—G.O.B. (foreign) (duty paid), ¿127 10s.; ditto 
(domestic), ¿127 10s.; “ Prime Western,” ¿127 10s.; electro- 
lytic, ¿132 ; not less than 99.99 per cent., ¿138.

Lead.—Good soft pig-lead (foreign) (duty paid), ¿112 ; 
ditto (Empire and domestic), ¿112 ; “  English,” ¿113 10s.

Zinc Sheets, etc.—Sheets, lOg. and thicker, all English 
destinations, ¿146 5 s .; rolled zinc (boiler plates), all 
English destinations, ¿144 5 s .; zinc oxide (Red Seal), 
d/d buyers’ premises, ¿119.

Other Metals.—Aluminium, ingots, ¿112; antimony, 
English, 99 per cent., ¿160; quicksilver, ex warehouse, 
¿20 10s. to ¿21 ; nickel, ¿386.

Brass.—Solid-drawn tubes, 19|d. per lb . ; rods, drawn, 
251d.; sheets to 10 w.g., 24d .; wire, 24}d.; rolled metal, 
22|d.

Copper Tubes, etc.—Solid-drawn tubes, 21^d. per lb .; 
W’ire, 209s. per cwt. basis ; 20 s.w.g., 217s. 9d. per cwt.

Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
¿135 to ¿153 ; BS. 1400-LG 3—1 (86/7/5/2), ¿143 to ¿160 ; 
BS. 1400—G l—1 (88/10/2), ¿195 to ¿260 ; Admiralty GM 
(88/10/2), virgin quality, ¿200 to ¿256, per ton, delivered.

Phosphor-bronze Ingots.—P.B1, ¿214^260; L.P.B1,
¿148^173 per ton.

Phosphor Bronze.—Strip, 32£d. per lb . ; sheets to 10 w.g., 
34 Jd .; wire, 34d£.; rods, 32d.; tubes, 37Jd.; chill cast 
b a rs : solids, 33d., cored, 34d. (C. Cl ie f o k d  & S o n ,
L i m i t e d .)

Nickel Silver, etc.—Ingots for raising, 2s. 2d. per lb. (7%) 
to 3s. l jd .  (30% ); rolled metal, 3 in. to 9 in. wide X  
.056, 2s. Sd. (7%) to 3s. 7Jd. (30% ); to 12 in. wide 
X  .056, 2s. 8Jd. to 3s. 71d.; to 25 in. wide X  .056, 2s. lOJd. 
to 3s. 9{d. Spoon and fork metal, unsheared, 2s. 5d. to 
3s. 4Jd. Wire, 10g., in coils, 3s. l jd .  (10%) to 4s. OJd.; 
(30%). Special quality turning rod, 10%, 3s. Old. ; 
15%, 3s. 5 id .;  18%, 3s. 9fd.
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Obituary
j .  j . M cCl e l l a n d

It is with great regret that we announce the death of 
Mr. J. J. M cClelland, a prom inent member of the 
Institute of British Foundrym en who died at Newport 
at the age of 85. F o r many years Mr. McClelland was 
in business in London and was a prominent member of 
the London branch of the Institute and was a member 
of the London County Council. Some 26 years ago 
he removed to Cardiff and established himself in the 
foundry-supplies business. Along with a few other en
thusiasts, he established there the Wales and M onm outh 
branch. F o r many years he was the secretary of this 
branch and by much hard work and exercise of his 
charming personality did much to extend the knowledge 
of foundry technique in South Wales. He is survived 
by Mrs. McClelland and his daughter, Mrs. Rawden, 
who is also well-known in industrial circles in South 
Wales.

M r . H e r b e r t  C a u k w e l l , form erly a  director of 
Rawlinsons, Limited, lift and hoist makers, o f Leeds, 
died on August 9.

M r . M il l a r  D a w  D o u g l a s , the 72-year-old pro
prietor o f H ugh Douglas, Limited, ship repairers and 
engineers, of Liverpool, has died after a long illness. 
He was actively connected with the firm for 50 years.

M r . S l a t e r  W i l l i s , chairman and managing director 
of the Tinsley Rolling Mills Company, Limited, Tinsley, 
Sheffield, died recently. He was 76. Mr. Willis 
was a form er president o f the Sheffield Cham ber of 
Commerce.

M r s . E m m a  J a n e  W a l t o n , wife of M r . Sydney 
W alton, who was for many years a; director o f Indus
trial Newspapers, Limited, proprietors of the f o u n d r y  
t r a d e  j o u r n a l , died in hospital a t H arrow  on August 16. 
She was 69.

M r . R . R ic h a r d s o n , who was the oldest member of 
the original firm of Leeds locomotive-manufacturing 
pioneers—K itson and Company, o f Airedale Foundry, 
Hunslet, now J. and H . McLaren, Limited, diesel engine 
manufacturers—has died a t the age of 84.

M r . M a l c o l m  M c A l l i s t e r , a director o f John 
G. Kincaid & Company, Limited, marine engineers, 
o f Greenock, died last Monday after a  short illness. 
Mr. McAllister, who was made a director two years 
ago, had been associated with the company fo r over 
40 years.

C o l . S ir  W il l ia m  C h a r l e s  W r i g h t , B t ., died last 
Monday at the age of 74. He was a form er chairman 
and managing director o f Guest, Keen Baldwins Iron 
& Steel Company, Limited, and was on the board of 
Richard Thomas & Baldwins, Limited. The modern 
steelworks completed in 1936 a t Cardiff was primarily 
conceived by Sir Charles. During both of the world 
wars he was Controller o f  Iron and Steel Production. 
He was president o f  the Iron and Steel Institute from 
1931 until 1933 and was the British Iron and Steel 
Federation’s president for the year 1937-38.

M r . G e r a l d  A l l o t t , who was a technical adviser 
to the managing director o f Newton Chambers & 
Company, Limited, Thorncliffe, near Sheffield, until 
his retirement last year, died recently at the age 
of 66. Mr. Allott had nearly completed 50 years’ ser
vice with the company, which he joined as a  boy in 
the drawing office, later becoming general sales 
manager of the ironworks department. He was a 
form er president of the East and West Ridings branch 
of the Ironfounders’ N ational Federation and was a 
member of the main committee of the British 
Chemical Plant M anufacturers’ Association. Mr. 
Allott was also an executive member of the British 
Ironfounders’ Association and of the N ational Light 
Castings Ironfounders’ Association.
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CLASSIFIED ADVERTISEMENTS
PREPAID RATES : Twenty words fo r 5 s. (m inim um  charge) and 2d. per word thereafter. Box N um bers.

2s. extra (including postage of replies).

Advertisem ents (accompanied by a rem ittance/ and replies to Box N um bers should be addressed to the Advertisem ent 
M anager, Foundry  T rade  Journal, 49, Wellington Street, London, W .C i  If received by f irs t post Tuesday advertisem ents 
can norm ally be accom m odated in the following T h u rsd ay ’s issue.

S I T U A T I O N S  W A N T E D

IT IO U N D R Y  M A N A G E R  (40), sion- 
ferrous, se e k s  p o sitio n  in  South o f  

E n g la n d . M ech anised  or jo b b in g  shop . 
Good organ iser  and  d isc ip lin a r ia n . 
M .I .B .F . — B o x  894, F o u n d r y  T r ad e
J o u r n a l .

IT IO U N D R Y  M A N AG ER. /  S U P E R -
:  I N T E N D E N T  (a g e  45), 20 y ea r s’

ex e cu tiv e  exp er ien ce , open  fo r  en g a g em en t  
w ith  es tab lish ed  con cern . S p e c ia lis t  in  
l ig h t  a llo y s  an d  m ech a n isa tio n . T ech n ica l 
and  p ra ctica l q u a lifica tio n s first c la ss . 
F u lly  con versan t w ith  m odern foundry  
p ractices .—B ox  876, F o u n d r y  T r ade  
J o u r n a l .

GE N E R A L  M A N A G E R  d esires  ch a n g e;  
p resen t p osition , G eneral M an ager  

o f la r g e  fou n d ry  p rod ucin g  h ig h  d u ty  iron  
c a s t in g s  in  w ide v ariety  ra n g in g  from  
m a ch in e  m oulded  item s to  loam  ; nd dry 
sand , w ork up to 35 ton s each  in  w e ig h t.  
T h orou gh ly  exp erien ced  in  a l l  b ran ch es o f  
th e  fou nd ry  trad e, con trol o f  p attern  shop , 
an d  k n ow led ge o f  m a ch in e shop  p ractice .—  
F u ll control com m ercia l, p ra ctica l and  
tech n ic a l. S tr ic t confidence ob served .— 
B o x  882, F o u n d r y  T r a d e  J o u r n a l .

F o u n d r y  m a n a g e r  (3 i) , fu lly
tra in ed , p ra ctica lly  an d  th eo re tica lly , 

exp erien ced  in  a l l  a sp e c ts  o f th e  trad e, 
w ish es to ta k e  n p  p rogressive  p erm an en t  
p osition . A ccom m od ation  e s sen tia l.— 
B ox  896, F o u r  d ry  T r a d e  J o u r n a l .

F o u n d r y  f o r e m a n ,  w ith  srs t-
c la ss  exp er ien ce  o f la r g e  fu lly  

m ech an ised  p la n ts , m edium  job b in g  
w ork, d esires  p rogressive p o st w ith  go- 
a h ead  firm. V e r y  keen, ta c tic .il, a g e  40, 
A .M .I .B .F .—B o x  902, F o u n d r y  T rade 
J o u r n a l .

FO U N D R Y  F O R E M A N  (28) d esires  
p rogressive  p osition . E xp erien ced  

cupola  an d  san d  con trol, grey  an d  h ig h  
d u ty  irons. M odern m ech an ised  p la n t. 
A ble to  tra in  green  labour. Gocd  
d isc ip lin a r ia n .—B ox  900, F o u n d r y  T r a d e  
J o u r n a l .

■ jl/T E T A L L U R G IS T  (25), H o n s. G raduate, 
iiJL D ip lom a N a tio n a l F ou n d ry C ollege, 
3 y ea r s’ in d u str ia l exp er ien ce  in ca s t  s tee l, 
iron, b ronzes an d  m a llea b le , seek s  re-, 
spon sib le tech n ic a l or sem i-tech n ica l p ost  
w ith  fou nd ry.—B o x  862, F o u n d r y  T r a d e  
J o u r n a l .

W O R K S  M A N A G E R , 25 y e a r s ’ experi- 
i t  ence a lu m in iu m  d ie -ca stin g  an d  

m eltin g , g ra v ity , pressure, an d  sand  ca s t
in g , good  d isc ip lin ar ian , d esign er , 
ex cellen t en g in ee r in g  k n ow led ge , req u ires  
execu tive  or s im ila r  p osition .—B o x  892, 
F o u n d r y  T rade J o u r n a l .

S I T U A T I O N S  V A C A N T

E N G IN E E R IN G  F irm  req u ires sk illed  
U N IV E R S A L  M IL L E R S , T U R R E T  

L A T H E  S E T T E R  O P E R A T O R S.
T U R N E R S , P L A N E R S . E N G IN E E R S '  
F IT T E R S , S H E E T  M ETA L W O R K E R S  
a n d  W E L D E R S .—A p p ly  P lant M a ch in er y  
A  A c c e sso r ies  > to . ,  136-140, Bram '.cy  
R oad, W.10. Ladbroke 3692.

S I T U A T I O N S  V A C A N T — Contd .

A  V A C A N C Y  e x is ts  in  th e  lab oratories  
o f F erra n ti, L td ., E d in b u rgh , for  a  

m an w ith  m e ta llu rg ica l tr a in in g  an d  ex 
p erien ce in  m icrop h otograp h y  to  be 
d ire ctly  resp on sib le to  th e  C hief C hem ist, 
E d in b urgh . O p p ortu n ity  to acq u ire  e x 
p erience o f  m odern  m eta llu rg ica l, p h y s ico 
ch em ica l an d  sp ectro-ch em ica l in stru m en ts. 
I n it ia l s a la ry  acco rd in g  to  exp er ien ce  and  
q u a lifica tio n s.—A pp ly , s ta t in g  fu ll d eta ils  
of tra in in g , q u a lif ic a tio n s  an d  exp erien ce  
in  ch ron o log ica l order, to  th e  P e r s o n n e l  
O f f i c e r , F erran ti, L td ., F erry  R oad, 
E d in b urgh .

A  V AC A NC Y  occurs for a  S E N IO R  
F O U N D R Y  F O R E M A N  in  a Com

p any  in  E a s t  A n g lia . H ig h  grad e iron  
an d  n on-ferrous ca s t in g s  for th e  firm ’s own  
product w ith  a  labour force o f a b o u t 50. 
A p p lican ts  shou ld  h ave a  good  k n ow led ge  
of both  ferrou s and  non-ferrous m ou ld in g  
p ractice, p ossess th e  q u a lity  o f  leadersh ip , 
to g eth er  w ith  exp er ien ce  in  a d m in is tra 
t io n .—R ep lie s, g iv in g  fu ll p a rticu la rs  of 
career to  dato an d  sa la ry  required , to  
B ox 866, F o u n d r y  T r a d e  J o u r n a l .

171E R R O U S an d  N on-F errou s F oundry  
1 requ ires M O U L D E R S, F U R N A C E - 

M E N , and T R IM M E R S . O nly  sk illed  
jo b b in g  m ou ld ers need a p p ly .— P l a n t  
M a c h in e r y  &  A c c e s s o r ie s ,  L t d . ,  136 140, 
B ram ley  R oad , W.10. Ladbroke 3692.

A s s i s t a n t  p l a n t  m a i n t e n a n c e
FO R E M A N .—T ak o ch a rg e  o f ru n nin g  

and  m ain ten an ce o f  h eavy  in d u str ia l p la n t  
in  C oventry. M ust h ave good m ech an ica l 
exp er ien ce  a n d  a b il i ty  to  con tro l m a in 
ten an ce g a n g . P erm a n en t p o sitio n  w ith  
good  p rospects for hard  w orker w ith  
a b ili ty  to  produce resu lts .—B ox  5222, 
S c o t t s , 9, A ru nd el S treet, London, W .C.2.

F o u n d r y  m a n a g e r . —S alary  £ i,ooo-  
£2,000 offered by M essrs. R obert 

C ort & Son, L td ., R ea d in g , to  a  th orou gh ly  
exp er ien ced  p ra ctica l F ou n d ry M an ager, 
to  ta k e  ch a rg e  o f th eir  n ew  sem i- 
m eclian iscd  an d  jo b b in g  foundry (no  
a cco u n ts  or office w ork in vo lved ). C ap ac ity  
40/50 ton s per ivcek o f va lve  ca s t in g s  an d  
g en era l jo b b in g  w ork up to  5 ton s. E x
p erien ce o f  va lve  p rod uction  preferred, 
but not e s se n tia l. M otive  ty p e  sand- 
s lin g e r  m o u ld in g  m a ch in es . M odern sand  
h a n d lin g  p la n t, e tc . M ust hold s im ilar  
p osition  ea r n in g  not le ss  th an  £800 p .a . 
A ge 35-50 y ea rs.—A ll rep lies  m u st s ta te  
a g e  an d  p resen t sa la ry , a n d  be ad dressed  
to  th e  M a n a g in g  D i r e c t o r ,  R obert Cort A 
Son, L td ., R ea d in g  B r id g e , R ea d in g .

SA L E S O F F I C E —M an w ith  in it ia t iv e  
required for  resp on sib le p o sitio n  by  

W illiam  M ills , L im ited , A lu m in iu m  
Fou n d ers, F r ia r  P ark  R oad . W ed n esbu ry. 
E xp erien ced  in  s ta t is t ic a l w ork, office 
rou tin e, record k eep in g , and  accu stom ed  
to  re sp o n sib ility . A ge 25/35.—A p p lica tion  

I in w r itin g  to  T h e  G e n e r a l  M a n a g e r .

S I T U A T I O N S  V A C A N T — C o n td .

E N A M E L  D E P A R T M E N T  CON
T R O L L E R .—E xp erien ced  V itreou s  

E n am cller  required by a n  im p ortan t  
M idland  M an u factu rer o f co o k in g  
ap p lia n ces . A p p lica n ts  should  be str ic t  
d isc ip lin a r ia n s , te c h n ic a lly  soun d  an d  
cap ab le  of. ta k in g  fu ll ch a rg e  o f  M ill 
R oom , L ab oratory , C ast Iron  an d  Sheet  
S teel E n am el Shops, an d  a b le  to  organ ise  
fu ll p rod uction . C ontinu ou s fu rn ace ex 
p erien ce w ould  be a n  a d v a n ta g e . A good  
sa la ry  w ill be p aid  to  a n  e n er g e tic  pro
duction  org a n iser .—A pp ly  (q u o tin g  R ef. 
W M P .3). g iv in g  fu ll d e ta ils  o f  a g e , ed u ca
tion , exp er ien ce , and  sa la ry  required , to  
B ox 864. F o u n d r y  T r a d e  J o u r n a l .

Fo u n d r y  f o r e m a n ,  a g ed  a b o u t 30
to 40, required  for  fu lly  m ech an ised  

fou nd ry  n ear  South C oast p rod ucin g  up  
to  75 ton s o f sm a ll groy  iron  en g in eerin g!  
c a s t in g s  per w eek . A p p lica n ts  m u st h ave  
had  p rev ious exp er ien ce  o f fou n d ry  m ass- 
prod uction  and  a ls o  shou ld  be cap ab le  o f  
price an d  rate f ix in g . S uccessfu l ap p lic-  
ca n ts  w ould  be required  to  com m en ce in  
Septem b er. S x lary  £650 per a n n u m .— 
R . G . L e a c h , R ece iv er  a n d  M an ager , John  
E very (L ew es), L im ited . P h o en ix  Iron  
W orks, L ew es, S ussex .

T D O U N D R Y  F O R E M A N —A re a lly  first- 
JL c la ss  re liab le , exp er ien ced , and  
en ergetic  m an required  for large S teel 
F ou n d ry  (M an ch ester-S a lford  a re a ). A de
q u a te  sa la ry , s ta ff  con d ition s , an d  pension  
sch em e o p era tin g . T h is  p o st o ffers scope  
for ad v a n cem en t to su ita b le  a p p lica n t.—  
F u ll d e ta ils  to  B o x  886, F o u n d r y  T rade 
J o u r n a l .

ME T A L L U R G IS T  required  for M alle
a b le  Iron  F ou n d ry—W h ite  H eart. 

A g e  30/40.—A p p ly , s ta t in g  q u alifica tion s, 
exp er ien ce, an d  sa la ry  required , to  B ox  
880, F o u n d r y  T r a d e  J o u r n a l .

T V T E T A L L U R G IS T  requ ired , to  ta k e  
I t  L  over n ew  la b o r a to r y , an d  be re
sp on sib le  for m eta llu r g ic a l a n d  san d  con
tro l o f  iron fou nd ry  p rod ucin g  w id e range  
o f h ig h  d u ty  iron , ca s t in g s—G lasgow  area. 
—R ep ly , s ta t in g  a g e , exp er ien ce  an d  salary  
requ ired . B o x  878, F o u n d r y  T r ad e  J o u r n a l .

l y r i G H T  F O R E M A N  w anted  by Bir- 
£ x m in g h a m  non-ferrous m eta l in got  
foundry. W a g es  £10  10s. w eek ly .—R ep ly , 
s ta t in g  p revious exp er ien ce , B ox  888, 
F o u n d r y  T r a d e  J o u r n a l .

R e p r e s e n t a t i v e  required  by 
' L ondon N on-ferrou s F ou n d ry . A p p li
ca n t m u st  h a v e  som o te ch n ic a l k now ledge  

o f  n on-ferrous fo u n d in g .—A p p ly  in  first 
in s ta n ce  to  B o x  860, F o u n d r y  T rade  
J o u r n a l .

P A R T N E R S H I P

X ^ t r o R K I N G  P A R T N E R  for  sm aU  N on- 
T T ferrous F ou n d ry , South  C oast; 

good prospects. £500. W ould  consider 
s e ll in g . L on g  le a se .—B o x  890, F o un dry  
T rade J o u r n a l .


