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Lunacy
By their action in forcing through plans for the 

nationalisation of iron and steel, the Governm ent 
has increased rather than decreased the feeling of 
frustration and doubt engendered by the original 
proposal. The foundry industry, being allied in 
m any ways with iron- and steel-making, is funda
mentally disturbed, as the co-operation between the 
two confers upon both m any advantages of out
standing worth. The latter collects for the form er 
much of its statistical data. By the pig-iron levy 
system, finance was made available for the intensive 
prosecution of research and education. The m aking 
of new arrangem ents fo r all these creditable activi
ties will have a baleful influence on iron- and steel- 
founding.

The w orst feature is the fear o f ironfounders that 
it may be “ our tu rn  next.” Then there is the worry 
of a new set-up in  com petition. Buyers, in general, 
prefer to place orders with free-enterprise concerns 
because in case of dispute the parties are m ofe evenly 
matched. To bring an action at law against a 
Governm ent departm ent is not a step lightly to be 
undertaken. The fact that the existing firms will 
retain the established names will not mask their 
real ownership. Sales abroad will be jeopardised 
from this cause. Overseas buyers often need much 
“ cultivating ” and this in the hands of civil servants 
can easily give rise to international unpleasantness. 
F or the hom e buyer, if there is the prospect o f trea t
m ent such as is given by some G overnm ent m ono
polies, then it will be difficult to conduct one’s busi
ness. Since the war, the installation of a new tele
phone has often been so difficult as to create a feeling 
of real helplessness.

The services so far given by the State monopolies 
have not been o f such a character as to create en
thusiasm fo r their extension. The productivity re
port o f the grey-iron founders refers to the lowering 
of the quality o f the coke since it became a State

m onopoly. There has been a deterioration in trans
port facilities associated with enhanced prices. Elec
tric power is in short supply and cuts are frequent 
and expensive. With increasing State ownership 
there is a m ultiplication of bureaucrats; w ith the re
sult that the producer has to contribute indirectly, 
but materially, to the upkeep of them and their fam i
lies. Private industry keeps overheads dow n to a 
minimum, whereas, if  a bureaucrat can surround 
himself with an ever-increasing staff, his personal 
position is improved. There is no case for m aking 
a State m onopoly of iron and steel and to attem pt it 
at the present juncture is, in the words of Lord 
Bruce of M elbourne, “ sheer lunacy.” Viewed from  
no-m atter-what angle— labour relationship, enter
prise, productivity, willingness- to co-operate or 
quality o f output— the iron and steel industry and, 
incidentally, its sister industry, ironfounding, have 
a magnificent record since the war. N o special 
reasons have been put forw ard why a fundam ental 
change should be imposed. Practice is being sacri
ficed on the altar of political theory— and an un
tenable theory at that.

We regret that owing to the continuance of 
labour troubles in the London printing industry 
tliis copy of the “ Journal ” is reduced in size 
and the position is uncertain as regards issues 
in the immediate future. Readers arc assured, 
however, that normal publication will be 
resumed as soon as conditions permit.

Contents
L u n a c y  ....................................................
P ro d u c tiv i ty  C o n fe ren c e  ...............
I .B .E . G o lfin g  S o c ie ty  ...............
I .B .F .  D isc u ss io n —R e p a i r  a n d  R e c la m a tio n  of

C a s t in g s  ........................................
Soro  P ro c e s s  fo r th e  C a s t in g  o f BaTs
B ook  R ev iew s  ........................................
F o r th c o m in g  E v e n ts  ...............
F o u n d ry  F o re m e n ’s T r a in in g  C ourse
P e rs o n a l  ...............  .........................
M a lle a b le  F o u n d e r ’s  V is it ...............
P ig - iro n  a n d  S tee l P ro d u c tio n  ...
R aw  M a te r ia l  M a rk e ts  (A d v e r t .  S ec tio n )

P age

295 
290
296

297 
505 
312 
314 
314 
314 
314 
316

23



296 FOUNDRY TRADE JOURNAL SEPTEMBER 28, 1950

Productivity Conference
M anagerial Aspects D iscussed in  London

Last Wednesday ironfounders from  all over 
the country met under the presidency of M r. N. P. 
Newman, to hear the presentation of the R eport on 
the Grey Ironfounders’ productivity team which 
lecently visited America. The benefit to be derived 
from the conference was materially enhanced by 
the presence of Mr. H. P. G ood, the president of 
the Grey Iron Founders’ Society of America, and 
latei for but a short time of Mr. R. L. Collier, the 
executive vice-president of tha t body. M r. Collier, 
unfortunately, w as,taken  ill and had to return  to 
America; he carried with him  the warm est wishes 
of the conference for a speedy recovery. Generally 
speaking, the technical aspects of the R eport were 
held over fo r discussion later a t Ashorne Hill.

M any aspects were clarified, the interjections of 
Mr. Good being m ost helpful. A m ongst the points 
brought out were the higher standing of the fore
man in the States; the better supply of young, 
well-trained technicians; the stress laid on  engin
eering rather than on m etallurgy, and the results 
obtained from  local, as opposed to national, labour 
contracts. It is obvious that Mr. G ood is very 
keen on m echanisation, and the figures he dis
closed showed th a t his firm had derived quicker 
and m ore m aterial benefits from  it than is usually 
the case in this country. W hen Mr. G. B. Judd 
introduced a case for increased simplicity such as 
is used in the States for ascertaining costs, he 
received quite a barrage of objections. Y et we 
think he was righ t for the industry as a whole.

The . subject which gave rise to an equally 
anim ated discussion was that o f the developm ent 
of the m arket for iron castings. It is a very diffi
cult problem  and one which was brilliantly handled 
by Mr. K. M arshall, the director of the Jo in t Iron 
Council Associations. The two phases, prestige 
advertising and the direct appeal to designers, were 
dealt with logically and without bias. I t was 
during this discussion that it was learnt that, through 
an alteration in specifications, the American railway 
authorities had ruled out the use of chilled car 
wheels, thereby cutting the ou tput of the American 
ironfoundries by about 1.000,000 tons a year.

The Fourth  Session of the Convention covered 
the problem of conditions in ironfoundries. The 
president’s prelim inary statem ent revealed the very 
considerable progress which had been made. This 
was very largely supported by Mr. H. A. H epburn 
(h .m . deputy chief inspector of factories). H e 
indicated, however, that there was still much need 
for the replacement of sand floors by concrete or 
the like where box parts are used; tha t properly 
m aintained gangways between pouring station and 
cupola must be provided; that drastic steps must 
be taken to reduce the dust hazard, and th a t 'h e a t
ing by coke fires must be reduced.

The conference ended with a dinner, at which 
Lord Bruce o f M elbourne gave a brilliant address, 
which included a forthright condem nation o f the 
Governm ent action in converting the iron and steel 
industry into a State monopoly.

Implementation

Action to be taken immediately by the c .f .a . to 
fu rther implement the findings of the R eport will 
include: —
• (a) Copies of the Productivity Report and a report 
o f the conference will be sent to all ironfounders 
of G reat Britain.

(6) Technical aspects of the Report will be dis
cussed at the conference at Ashorne Hill, Leam ing
ton, on October 12 and 13, sponsored by the British 
Cast Iron Research Association.

(c) Branches of the Institute of British Foundry- 
rrien and constituent associations of the c .f .a. will 
hold local meetings for discussing the Report.

(d) The form ation of local cost groups will be 
encouraged.

(e) All ironfounders are being encouraged to join 
constituent associations.

(/) Advisory team s operating through the b .c .i .r .a . 
will help ironfounders to improve productivity.

(g) The c .f .a . development panel will examine the 
Report in accordance w ith their principal term s of 
reference and will issue further recommendations.

(/¡) The problem s of incentives and simplification 
of the wage structure will be investigated in consulta
tion between the c .f .a. associations and the wage-, 
negotiating bodies.

(/) The adverse effect of taxation on the finant.’. 1 
incentives intended to increase productivity will be 
impressed on the G overnm ent by the ironfounding 
employers at every opportunity.

(J) The c .f .a . will review the system of training and 
education in  the light o f the Report and will submit 
early recommendations.

I.B .F. Golfing Society
The fifth annual G olf Com petition organised this 

year for the Institute of British Foundrym en by their 
newly-form ed Golfing Society was held a t Wood- 
hall Spa last Saturday. The winner of the Scratch 
Cup was M r. L. A. Bailey, o f the East M idlands 
branch, w ith a gross score of 83; Mr. C rom pton J. 
Lake (London branch), was runner-up with 88. The 
i .b .f . handicap cup was won by M r. H. Oliver (West 
Riding of Yorks) with M r. J. Bell (Birmingham 
branch) second; the net scores being 78 and 79 res
pectively. There were 28 com petitors and the match 
was played in fine weather through the afternoon, 
but the Sunday games were m arred by torrential 
rain. The cup winners were each presented with 
souvenir tankards, the gift o f  the Society’s presi
dent, Mr. R. B. Tem pleton. :o .

After Mr. Templeton had presented the prizes, a 
business meeting of the Golfing Society was held at 
which the president was re-elected; Mr. J. J. Sheenhan, 
Mr. P. H. Wilson, o .b .e ., and Mr. V. C. Faulkner were 
elected vice-presidents. The re-election of Mr. F. 
Arnold Wilson as honorary secretary and treasurer was 
accompanied by a well-earned vote of thanks, and the 
small committee. Mr. J. Bell and Mr. E. A. Phillips, 
was asked to continue in office.
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R epair and R eclam ation of Castings
Joint discussion at the Buxton Conference o f the Institute o f British Fow tdrym en o f two 
technical sub-com m ittee reports— 7.5.23, Repair and Reclam ation o f Grey-iron Castings 
by W elding and A llied  M ethods,* and T.S.26, Repair and Reclam ation o f N on-ferrous  
Castings.f  The first report, covered two main sections, welding (including. bronze welding) 
and burning-on, and the second gave in addition recom m endations on brazing and soldering, 
impregnation, caulking and plugging, plating and m etal spraying. Each was introduced at 

the meeting by the respective chairman o f the sub-committee.

th e  report relating to grey-iron castings, presented 
by D r . A. B. E v e r e s t  (chairm an of sub-committee 
t .s .23), gave the results o f the com m ittee’s w ork 
covering two or three years. U nfortunately, he said, 
much reclam ation w ork had been in the past re
garded as a hole-in-the-corner business, as som e
thing which m ust be done “ under the counter.” As 
a result, the w ork of reclam ation suffered.* T here
fore, it was felt that the whole question of the recla
m ation of castings should be aired and placed on a 
sound footing, and it had been considered by a 
strong sub-com m ittee whose m em bers included some 
of the best welding and burning-on experts in the 
country. The report m ight eventually form  the basis 
of a British S tandard Code of Practice.

H e urged that the report, as well as tha t dealing 
with the repair and reclam ation of non-ferrous cast
ings (that of sub-comm ittee t .s . 26) should be 

presented and discussed also at Institute branch 
,v.—iVngs.

M r . G. E l st o n , chairm an of the sub-comm ittee 
which prepared the report on the reclam ation of 
non-ferrous castings, said tha t he wished to endorse 
all the rem arks m ade by D r. Everest regarding the 
need for open discussion on the problem  of recla
mation w ork and supported Dr. Everest’s plea that 
both reports should be discussed at the branch 
meetings of the Institute.

T h e  C hairm an  (M r. D. H. W ood) recalled that 
many years ago he was elected to represent the 
Institute on a com m ittee called together by the City 
and Guilds o f London Institute to  consider welding. 
At the first meeting he had said that the i .b .f . greatly 
appreciated the honour o f being asked to send a 
representative to the com mittee, but they had w on
dered w hat interest the subject could have for the 
members of the Institute. N obody present at that 
meeting could answer the question; it was not sug
gested then that castings could be reclaimed.

Again, he recalled tha t years ago, in a foundry 
which he knew very well, a new m anaging director 
had been appointed, and after eight o r ten weeks 
he had claimed that output had increased by 70 per 
cent. Incidentally, they were m aking castings about 
6 ft. 6 in. long, very light and very thin, which were 
subsequently enamelled. When the managing 
director was asked how he had increased production 
so enormously he had said th a t he had bought a 
second-hand welding plant having a tram w ay-car

t  Printed in the J o u r n a l  August ,24 and tSeptember 14.

controller, by means of which weak spots in  the 
castings were welded up; castings which formerly 
would be broken up were thus repaired, and sold.

Speaking of the process of welding in the fire— 
which was a very skilled job—to ensure that there 
was no cold shut, Mr. W ood said tha t perhaps the 
operator was the only m an who knew immediately 
whether or not he had made a sound job. An 
observer, however, m ight be able to  com e to a con
clusion if he were watching very closely.

Finding the End of a Crack

M r . L. W. B olto n , congratulating the two sub
committees on having brought their w ork to a satis
factory conclusion, said that the reports represented 
a considerable am ount of work and m et a very 
definite need at the present time. Costs o f labour 
and m aterials used in the m anufacture of castings 
were still increasing, and the need to minimise waste 
and so keep down prices was m ore and m ore press
ing. It was obviously in the interests o f all con
cerned, to avoid rejecting a casting if it could be 
successfully reclaimed, and undoubtedly in large 
num bers o f cases this was possible by the use of the 
m ethods described. The use of unskilled labour in 
the foundry and the drive for increased production 
both tended to cause higher foundry scrap figures. 
By the careful application of reclam ation methods, 
considerable savings were possible. H e personally 
would like to see the reports accepted by the British 
S tandards Institution and put forw ard officially by 
tha t organisation as Codes of Practice.

Asking for fu r th e r . inform ation in connection 
with the reclam ation of iron castings— he had no 
m ajor criticism of the report— Mr. Bolton said that 
in connection with the welding of cracked castings, 
stress was adm ittedly laid on the necessity for ensur
ing that the end of a crack was drilled and that there 
should be proper preparation. His own experience 
was that it was extremely difficult to  m ake sure 
tha t the end of a crack had been found. In  putting 
forw ard an official recom m endation to foundrym en 
that cracked castings could be welded, he felt that 
greater caution than was suggested in the report was 
necessary.

Hardness at W eld/Parent Metal Junction

With regard to the use of non-ferrous electrodes 
for the arc-welding of grey iron to produce a 
m achineable weld, he said that nickel o r nickel alloys
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were suggested as suitable m aterials and were in 
fact widely used. I f  a satisfactory weld was to be 
obtained, it was necessary to fuse the surface of 
the parent metal. The fused metal would then take 
nickel into solution, and this would produce a m ar- 
tensitic layer. The report stated that the weld should 
be “ tempered ” down. His own experience with 
small castings was th a t  it was impossible to  ensure 
that an arc-weld m ade w ithout preheating would be 
machineable. Perhaps tha t was particularly notice
able in the case of small castings, for they were 
usually m achined a t high speeds by m ass-production 
m ethods, and the quite thin but hard  layer a t the 
joint between the weld and the paren t m etal gave 
trouble a t high m achining speeds. He asked whether 
sub-comm ittee r.s.23 had given consideration to that 
particular point.

D r. E v e r e s t , after assuring Mr. Bolton that his 
rem arks would be greatly appreciated by the com 
mittees, said the finding of the end of a  crack was 
largely a m atter o f experience; a man w orking on a 
particular type of castings could judge for himself 
and would allow the extra £ or ! in. beyond the 
point a t which he could actually see the crack. 
In the case o f a really im portant casting one could 
use crack-detection m ethods and allow  a little extra 
m argin for safety. One could drill-out the end of 
a crack with a round hole, which was a good shape 
for relieving stresses and preventing the crack from  
spreading further.

W ith regard to the m artensitic layer, he said it 
was obvious that there would be a tendency to p ro
duce such a layer. H e suggested, however, that the 
hard zone in an arc weld was not due to an alloy 
band (for he believed it was accepted that an alloy 
band having a martensitic structure would be very 
narrow) so much as to therm al effects. There was 
cold m etal a short distance from  the weld, and the 
welding was carried on at well above the critical 
tem perature. It was the rapid cooling after welding 
that tended to produce hardening, rather than alloy
ing, although the two effects would to some extent 
combine.

Oil/Chalk Test
M r . G. G. M u s t e d  (Quasi A rc Com pany, 

Limited, and a member of sub-comm ittee t .s .23), 
responding to an  invitation to com m ent fu rther on 
the questions raised, said tha t a very simple m ethod 
of ascertaining the s ta rt and finish of a crack, and 
a m ethod which was very often sufficient, was to 
apply the o il/chalk  test. One used paraffin or 
other very thin oil and smeared it over the part where 
the defect was known to exist, wiping it away after 
it had seeped into the crack. Then one should rub 
chalk over it very thoroughly and peen it o r ham m er 
it very lightly. Im m ediately the oil would come 
through and show quite distinctly on the chalked 
surface. Then one could drill a hole a t both ends 
of the crack and repair the casting as required, 
whether by gas or arc.

Discussing the preparation of a cracked casting 
for welding, he assumed the use of a  copper-nickel 
electrode, which was as good as any, w ith a good

stabilising agent and the necessary fluxes to make a 
good weld. H e suggested that, before welding com 
menced, a few pieces of red-hot scrap metal laid 
around the casting would definitely reduce the possi
bility o f creating hardness in the casting. A lterna
tively one could use the blowpipe to preheat the 
casting. However, the hum an elem ent was im 
portant, and a man with an oxy-acetylene blow
pipe did not know  what am ount of heat he was 
putting into the casting. If. instead, a piece of red- 
hot o r “ black-hot ” m etal which was gradually 
getting cooler was used, a certain am ount of the 
heat perm eated the casting and prevented the 
creation o f a hard  zone w ithout the danger of 
excessive heat causing further cracks.

Importance of Supervision
Mr. M usted em phasised , that the m anager or 

forem an or engineer in  charge of the job should 
have sufficient experience to be able to  decide 
whether it would be cheaper to scrap a damaged 
casting, o r whether it could be salvaged by the oxy- 
acetylene fusion m ethod, the oxy-acetvlene non
fusion m ethod (bronze welding) fo r the metallic 
arc. He also emphasised the very great im port
ance of supervision of all welding, whether in the 
foundry or in connection with maintenance.

M r . J. A. R e y n o l d s , com m ending the sub-com
mittees on their work in correlating the inform a
tion gained on the reclam ation of castings, said 
there were still m any odd ideas on reclaim ing cast
ings,' and having put the correct m ethods on to 
paper and having indicated the necessary iru c — 
guards, the founding industry in general should u  
able to reclaim castings with greater success in the 
future than  in the past.

Com m enting on the statem ent by sub-committee 
t .s .26, that “ aluminium bronze may be soldered 
satisfactorily w ith soft solder using phosphoric acid, 
as a flux,” he said that in the electrical trade, in 
connection with the wiping of lead joints on certain 
metals, alum inium  bronze in particular, several 
different fluxes had  been tried with indifferent re
sults. Possibly by a  cha t with one of the members 
o f the sub-com m ittee he m ight be able to  secure 
help in that connection.

Impregnation of Porous Castings
Discussing im pregnation, he referred to com

pounds used in the electrical industry for sealing 
high-tension joints on term inal boxes. A  number 
of castings which had failed through micro-porosity 
had been impregnated, bu t one was perhaps still a 
little worried lest the im pregnating material might 
itself have som e ill effect.

M r . E lsto n  replied tha t sub-comm ittee t .s .26 
had not sought to get down to the details which Mr. 
Reynolds had m entioned, and he would not be 
prepared, on behalf o f the sub-committee, to give 
any definite assurance as to the effect of the im
pregnating m aterial on sealing media fo r high- 
tension joints. But m ost o f the recom m ended seal
ing media would stand up  to all the conditions of 
tem perature and service which could be applied 
safely to the castings themselves, so that if the 
point was reached a t which the sealing media were
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attacked one was also at the point where the cast
ings themselves were adversely affected. By and 
large, therefore, due to the inert character o f the 
cured sealant, there would be .no attack under 
service conditions. On the question of choice of 
sealants the sub-com m ittee had recom m ended that 
the m anufacturers should be consulted as to the 
behaviour of their products in specific circum 
stances.

H e was not fam iliar with the process of wiping 
•lead on to alum inium  bronze, and he was not sure 
that it could reasonably be regarded as the reclaim
ing of a casting. Presum able, even when a cast
ing was good, the lead had still to be wiped on 
to m ake a  joint. In  no case did the sub-com m ittee 
suggest tha t lead should be wiped on to repair an 
alum inium -bronze casting, and he did not think 
any of the m em bers o f the sub-comm ittee had ex
perience of that particular application.

Customs of the Trade .
Mr. G. Blanc (Centre Technique, Paris), asked 

to what extent it was necessary, before repairing 
• a raw casting, to obtain the agreem ent of the user. 
One solution would be for the user to specify in 
his order that repairing should be done only with 
his agreement. B ut it would seem to him  tha t if 
a code of procedure such as the sub-committees 
had produced were follow ed,-no previous agree
ment was envisaged.

D r . Ev e r e s t  said it was standard practice in this 
country for specifications to  provide tha t no  weld
ing should be carried out except by agreement 
between the purchaser and the m anufacturer. T hat 
meant that in certain cases the m anufacturer could 
quite rightly tell the purchaser th a t he would like 
to weld and, with proper inspection, the casting 
could be accepted. Such treatm ent m ust no t be 
carried out except by agreement.

M r . E lston associated himself with that reply 
and said he saw no reason a t all why the inspector 
should not be consulted every time. The m anu
facturers had nothing to lose thereby, but every
thing to gain.

M r. F. C. E v a n s  (m em ber of sub-comm ittee 
T.s.26) pointed out tha t in the report dealing with 
non-ferrous castings there was reference to b .s . 
1367, a code of procedure for the inspection of 
castings, and he asked if there was available a 
similar code of inspection fo r iron castings. If  so, 
he suggested, it would be' well to link the repair of 
iron, castings with that code, as had been done 
in file case of the non-ferrous castings.

Inspection Code for Iron Castings
D r . E v e r e st  replied that from  the point o f view 

of the reports, cast iron was a sim pler m aterial to 
deal with than the non-ferrous m aterials, fo r the 
report on those m aterials covered a whole range 
of non-ferrous alloys. In paragraph II o f the re
port on grey-iron castings it was stated: “ This 
code of practice applies to general grey-iron castings 
such as, for example, those in which the m aterial 
conforms to b .s .1 4 5 2 :4 8  . . . ” and there was no 
attem pt to define it further, except in the various 
conditions set out in the following paragraphs,

where reference was m ade to the form s of the 
castings and other factors, including com mercial 
factors, which would determ ine whether o r not 
reclam ation was to  be carried out.

There was a general iron-castings specification 
and the general classifications fo r pipes, valves and 
other things, and the code of inspection and 
methods of testing were laid down in the specifi
cations. But there was no code of inspection for 
iron castings corresponding to that fo r the inspec
tion of non-ferrous castings. H e asked tha t Mr. 
Bolton might include the m atter in the agenda 
for the next meeting of the Technical Council, so 
that consideration m ight be given to the possibility 
of appointing m em bers to study the developm ent o f 
a code fo r the inspection of cast iron, fo r it 
seemed to him  tha t th a t w ould be quite useful.

M r . F. G r ea v es  asked whether such a code 
would deal with inspection of welds in cast iron, 
o r cast iron  generally.

D r . E v e r e st  said he understood it would be for 
the inspection of cast iron generally, but he 
imagined there would be autom atically a sub
section on welds.

M r . E v a n s  agreed  that th is w o u ld  m eet the case.
T h e  C hairm an , expressing the Institu te’s thanks 

to the chairm en and members of the two sub
committees, said they were appointed in September, 
1947, so that their reports represented nearly three 
years of work. It was quite obvious that a vast 
am ount o f tim e and labour had been devoted to 
the preparation of the reports, which were ex
tremely valuable to the industry and ultimately to 
the national econom y in the saving of m aterials 
and, even m ore im portant, the saving of skilled 
labour.

The thanks of the meeting were heartily accorded 
and at this stage Mr. D. H. W ood vacated the 
chair, and Mr. Colin G resty, senior vice-president, 
presided during the rem ainder of the session.

“ Burning ” more Satisfactory
M r . W T h o m so n  com plim ented the sub-com 

mittees on having produced such good reports and 
related some of his experience o f the burning-on 
and welding of non-ferrous castings. H e m en
tioned the case of two cylinder ram s weighing 
about 7 cwts., both o f which had contained a blow
hole o f about \  in. dia. and £ in. deep, as dis
closed by machining. The first was sent to  the 
welding shop but was welded unsuccessfully. The 
second was repaired by burning-on and was perfectly 
sound. R eferring to Table I in the report on non- 
ferrous castings, giving the com parative results for 
as-cast and “ burned ”  test-bars o f various alloys, 
he drew attention to the figures for cast m anganese 
bronze, and said his experience with tha t type of 
m etal was tha t if the tensile strength were high the 
elongation was very low, and vice versa. He 
asked how the sub-com m ittee had m anaged to  ob
tain the results stated— 33.5 tons per sq. in. tensile 
and 40 per cent, elongation fo r the burned bar, 
and 35 tons per sq. in. tensile and 33 per cent, 
elongation fo r  the as-cast bars. H e  asked whether 
the bars were chill cast o r sand cast. H e and his 
colleagues, when w orking with that type of m etal,
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simply could not obtain such results. Again, in 
the case of the cast phosphor-bronze the figures 
were very high; he asked whether the bars were chill 
cast, because inspectors were very loth to accept 
chill-cast bars.

M r. E l s t o n  said M r. T hom son’s observations 
on the two cylinders which were welded and burned 
respectively, reflected in a practical way-, precisely 
that which com m ittee t .s .2 6  had endeavoured to 
imply in its report, nam ely that burning was the 
m ore preferable of the two processes, where it 
could be used. But he did not know where, in 
relation to the boundaries of the castings referred to 
by Mr. Thom son, the T-in. blowholes were situated. 
No doubt M r. Thom son would agree tha t if one 
had a large casting with a -1-in. blowhole in the 
middle of it, unless special precautions were taken, 
it would be alm ost impossible to  burn th a t w ithout 
giving rise to cracking. In  the experience ■ of the 
com m ittee where a large casting was to  be burned 
and  required preheating, that preheating should be 
carried to a boundary of the casting. If  the defect 
were somewhere near the end, well and good, but 
if it were inside, it was necessary to heat all the way 
to a boundary to allow slight m ovem ent from  tha t 
boundary. I f  the blowhole were well into the cast
ing it would be almost impossible to burn it, so 
that welding would be the only alternative, except 
possibly plugging. But his im pression was that 
burning should be considered first. There were 
occasions, however, when burning would produce 
cracking, whereas arc welding would have a re 
duced tendency to do so, due to the extremely 
localised heat input.

High Test Results
Dealing with the question as to how the results 

for cast m anganese-bronze and phosphor-bronze, 
given in Table I, were obtained, he said the figures 
were those attained by the m em ber of the sub
com mittee who did the tests. N o t all the m em bers 
of the sub-com m ittee verified the tests. M r. 
Elston agreed that the results appeared somewhat 
on the high side, but they w ere subm itted to  the 
sub-com m ittee in good faith as being accurate. The 
m anganese-bronze referred to was a high-tensile 
m aterial chill-cast in the form  of a keel bar; the 
phosphor-bronze b ar was sand cast.

M r . H . Boo th , reverting to  the q u estion  o f  the  
hard zo n e  around a w e ld  in  cast iron w h en  using  
a n ickel typ e  of e lectrode, said h e  un d erstood  from  
previous answ ers that the su b -com m ittee  t .s .23 
considered  it to  be d u e  to  ch ilh n g , and n o t  to  c o m 
bin ation  w ith  the n ickel.

D r . E v e r e s t  said he had stated that there was 
some com bination, but tha t chilling was perhaps 
the m ajor cause of the hardening.

M r . Booth  com mented that, in that case, the 
chilling would be dependent on the com position of 
the iron; if that were so, it was not quite brought 
out in the Appendix to  the R eport, dealing with 
the effects of elements on weldability o f iron 
castings.

Effect of Cooling Conditions
D r . E v e r e s t  said the point he had tried to m ake 

was that the rate of cooling of the m etal around 
the weld would be not only a function of the weld
ing operation, but also of the mass of m etal ad 
jacent ' to it. F or example, if there were a very 
heavy mass of m etal on either side of the weld, 
obviously the rate o f flow of heat into the mass 
would be high, and after the operation probably 
there would be quicker cooling of the m etal around 
the weld than if the weld were in the middle of a 
relatively thin section. -

M r . M u s t e d  added that, after the weld had been • 
com pleted, the body o f the casting should be kept 
relatively w arm  to enable the weld to cool slowly. 
Then hardening would not occur to the same extent 
as it would if the weld were rapidly cooled.

M r . R e y n o l d s  said the whole point was to con
trol the cooling in order to prevent sudden con
traction.

The C hairm an  agreed, and recalled Dr. Everest’s 
point that if there were a large m ass of m etal in 
the casting there would be rapid heat .conductivity 
away from  the weld and very rapid flow of heat, 
giving an effect somewhat sim ilar to that o f an 
outside chill.

M r . F. D u n n  also congratulated the sub-com 
mittees on their reports, which he thought should 
form  basis for b .s .l Codes of Practice. H e 
em phasised that welders should w ork in a properly- 
equipped shop with adequate lighting, space and 
ventilation and that the welders m ust be skilled.

Strength of Welds

The section concerning the mechanical properties 
of welds, in the report on iron castings, he sug
gested should be treated with a little caution, indeed, 
he had gathered that D r. Everest was a little dis
satisfied about it. As indicated in that section, it 
had been stated as long ago as 1933, a t the American 
Society for Testing M aterials Symposium on Cast 
Iron, th a t properly-m ade welds in grey cast iron 
had practically the same strength as the base metal, 
but he thought tha t this statem ent should be inter
preted with caution, especially when considering the 
higher grades of b .s .s . 1452:1948. The British 
Cast Iron Research Association was very much 
aw are of the problem  and of the lack of knowledge 
concerning the strength of welds, and a panel deal
ing with the welding of cast iron was at present 
carrying out an investigation into the matter.

Discussing the effect o f phosphorus on the weld 
and its mechanical properties, Mr. D unn asked if 
the sub-com m ittee t .S.23 could indicate She maxi
mum phosphorus content that could be tolerated in 
iron welded by the metallic-arc process, using non- 
ferrous electrodes, before cracking or brittleness in 
the weld could be expected. Could it be assumed, 
for example, tha t there was some danger of brittle
ness or cracking in m etallic-arc welds m ade using 
certain non-ferrous electrodes when an iio n  con
taining, say, 0.8 to 1.0 per cent, phosphorus was 
welded?
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Difficulty of Obtaining Adequate Data
D r . E v e r e st  said the sub-com m ittee’s difficulty 

when considering the mechanical properties of 
welds lay in the fact tha t experience in m aking 
welds for test purposes, and the testing of them, 
was very limited. T he b .c .i .r .a . had done some 
w ork on the m atter, the Institute of W elding had 
done very little indeed, and the am ount of w ork on 
the m atter that had been done in the industry was 
practically nil. Again, only a little had been done 
in America. Thus, there was very little inform a
tion available on which to draw , and tha t was the 
fundam ental difficulty. But the tone which the 
sub-com m ittee had tried to adopt and would like 
to p u t over was that we should not worry too much, 
fo r there was sufficient evidence that, if the weld 
were properly made, the strength across the weld 
would be equal to, and in some cases in excess of, 
that o f the parent metal. He emphasised, however, 
that the operative words were “ if the weld is 
properly m ade.” He believed that much of the 
industry’s trouble due to the suspicions of engineers 
and inspectors would pass when welding operations 
were placed on a really scientific basis; when it could 
be said that a weld had been made by a certain 
m ethod and that it was, as far as hum anly possible, a 
good and sound weld; then the foundry industry 
need not worry too much about mechanical proper
ties. Any slight tendency to brittleness could be 
relieved by low -tem perature annealing or stress 
relieving.

Influence of -Phosphorus
A m atter which had given rise to some doubt in 

people's m inds was tha t certain welding rods had 
been developed in Am erica and had been successful, 
but when brought to this country they were found 
sometimes to be no t so successful. The sub-com 
mittee believed that quite often the problem was 
one of phosphorus content, because in the United 
States the phosphorus content used was about one- 
third of that used here; that is, o f  the order of
0.4 or 0.45 per cent.— a percentage deemed in that 
country to be associated with a high-phosphorus 
iron. He believed several members o f the sub
committee would feel that it was not advisable to 
attem pt to weld very-high-phosphorus iron, largely 
on account o f its very poor resistance to therm al 
shock. A fter all, in welding, intense therm al 
stresses were com m unicated to the casting. The 
casting m ight be pre-heated to 500 deg. or whatever 
other tem perature was chosen, but when the arc 
was put on the surface tem perature would rise to 
1,500, 1,700 and perhaps 2,000 deg. C. So that 
one would not generally consider it advisable to 
try to  weld an iron containing 1.0 per cent, of 
phosphorus.

W ith regard to  m axim um  phosphorus allow
ances, he said that some of the rods used in the 
U nited States were proving successful w ith irons 
containing 0.25 per cent, o f phosphorus, but might 
give trouble with irons of 0.4 per cent, phosphorus. 
However, much depended on the rods involved; 
some British welding rod m akers had produced 
modified rods which were m ore successful, or less 
“ phosphorus-sensitive.”

. Danger of Laxity in Founding
M r . H. H a y n e s , as a foundrym an, disliked the 

application of welding to castings,- and urged that 
gas holes, draws, and so o n ,'c o u ld  be avoided in 
the foundry. H e felt tha t all the discussion about 
reclam ation by welding, etc., created a difficult 
situation, for there would be a tendency, as a 
result, for foundrym en to become careless and to 
lose their skill;!if som ething was likely to go wrong 
they m ight be led to take the view that it did not 
m atter, fo r the casting could be m ade good by 
welding.

D r . E v e r e st  fully sympathised with that point 
of view; one reason why, he said,, in the last 10 o r 
20 years, the whole question of the welding of cast
ings had got into disrepute was tha t foundrym en had 
felt it was bad policy to adm it tha t they could ever 
m ake a bad casting. But it was obvious tha t re
clam ation must have advantages. . F or example, if 
a casting, w orth hundreds of pounds sterling, were 
dropped, before it left the foundry, and if the 
dropping resulted in the developm ent o f a crack or 
if a piece of a flange had broken off, would it be 
wise to scrap that casting when one knew that, for 
the expenditure of a small sum, and with the agree
ment of the inspector, one could make it good by 
welding? N obody would claim that every casting 
made was perfect, and there were m any cases where 
reclamation was possible. But it should not be 
suggested that reclam ation was an easy m atter, nor 
should there be any suggestion that foundrym en 
would get careless because a reclaimed casting 
would always be accepted. T he decision m ust be 
the result o f serious deliberation between the 
m anagem ent, the inspectors and the purchaser, and 
would not be taken lightly. But when reclam a
tion was undertaken it was im portant tha t the 
whole thing should be done openly. If  welding 
and its lim itations were properly understood by 
the inspectors they would never allow the welding 
of a casting such as a  flywheel, for example, except 
under the strictest possible supervision.

Cases to be Judged Individually
M r . E lsto n , who also com mented on the point, 

said the decision in regard to reclam ation was purely 
a m atter o f degree. The sub-comm ittees were pu t
ting the m atter forw ard as one to be decided upon 
according to the circum stances, and suggesting a 
variety of m ethods to meet a variety of conditions. 
Reclamation could be applied to castings found to 
be dam aged when machining, or to  castings which 
had become w orn or broken in service.

M r . J. H trd welcomed the fact that the sub-com 
mittees had brought the problem of reclam ation into 
the open. If a foundryman- m ade a  bad casting, he 
was loth to talk about it; if a bad weld were m ade 
on a bad casting, he was even m ore loth to talk 
about it. One m ethod of salvaging castings (which 
he did not think had been m entioned in the report) 
was possible when a casting was knocked-out hot. 
A tell-tale dark patch indicating a hidden blow-hole 
was sometimes visible on the surface of the red-hot 
casting. If the casting was welded im m ediately be
fore it was allowed to cool, one had an excellent 
chance of m aking a good repair.
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D r . E v e r e st  co m m en ted  that that w as im plied  in  
the report, even  i f  it  w ere  n o t sp ecifica lly  m entioned .

Other Methods of Reclamation
M r. F. G r e a v e s , reca lling  the reference to the  

repairs o f  w orn  castin gs, asked  i f  repair by m eta l 
spraying w as su ggested , fo r  h e  had n ot n o ticed  re
ference to  it in  the report.

D r. E v e r e st  said that perhaps M r. Greaves was 
a little confused by the fact that the N on-ferrous 
Sub-committee’s report had a w ider basis than the 
report on iron castings; the latter was definitely con
fined to welding and allied methods, which t .s .23 
interpreted as m eaning hot methods, and they did 
not include m etal spraying or plating.

M r . E lsto n  added  that in the report on  non-  
ferrous castin gs it  w as stated  defin itely  that m eta l 
spraying m ight be' used fo r  b u ild in g  up a w o rn  sur-

M r . J. Stott  said that whereas Mr. H aynes be
longed to the older generation of foundrym en and 
he himself belonged to the younger generation, he 
found himself in com plete agreem ent w ith Mr. 
Haynes. H e had begun to recover castings by weld
ing largely because a custom er had pressed for a 
better finish on a com plicated machine-tool cast
ing, where a blemish would cause trouble. P roduc
tivity campaigns were bringing pressure to  bear on 
foundrym en to produce castings having a higher 
finish and to reduce the am ount, o f m achining and 
filing required. The result o f allowing reclam ation 
by welding was a reduction in the quality of cast
ings; there was no doubt that unskilled or semi
skilled labour becam e careless, in spite of keen super
vision. So that he felt that Mr. Haynes was right; 
Dr. Everest had also indicated that the casting which 
should be welded was the one which had been broken 
o r which had failed outside the actual moulding 
floor. A  casting broken in fettling could be re
covered in that way.

Quality Checking of Welds
As one who could speak with some experience of 

welding, and of work which had to take considerable 
pressures, M r. S tott could say with feeling that the 
man who carried out the welding was entirely 
capable of either ruining the job or m aking a good 
job. F o r example, in producing welded-steel pres
sure vessels to the current specification it was cus
tom ary, where joining two steel plates together by 
welding, to extend the weld seam beyond the end of 
the plates and then to m ake tests on the extended 
seam of Weld. T hat might give a perfectly good 
test specimen; but unless there were careful check
ing, there was no guarantee, even with a perfect test 
result, that there was not a shocking blowhole inside 
the welded seam. The only real test was x-ray or 
gam m a-ray tests, although such tests were expen
sive and, so far, the equipm ent was beyond the scope 
of the average small foundry except in cases where 
the problem arose very frequently.

It was essential that the operator employed on the 
welding o f castings m ust be really fully trained and 
must be given all facilities. The ordinary welder

had no experience of welding cast iron and required 
final training, for it was quite impossible to achieve 
the results required w ithout that real training and 
long experience. Welders in training should be in
structed to drill out their own welds in order to see 
the results o f their work, for incredible failures 
could sometimes be found in the bodies of welds. 
Beauty is only skin-deep, and a perfect-looking weld 
m ight have serious defects below the skin which 
would mean tha t the weld would not w ithstand any 
stress. All concerned with welding m ust ^cultivate 
the habit o f chipping out their own w ork to see w hat 
serious holes and slag inclusions could be found in 
an innocent-seeming run of weld metal.

Training of Welders
M r .  M u s t e d  also emphasised th a t the welding 

of cast iron  required an entirely different technique 
from  that em ployed in the welding of steel, and it 
was advisable, wherever possible, to train  men 
specially for welding cast iron. In a good many 
foundries to-day w here successful welds were p ro 
duced, the welders had  either been trained in a 
special welding school fo r that w ork, o r had been 
trained in the foundries concerned under a super
visor, foundry m anager or engineer who really 
knew the job.

Relating his own experience to "show th a t men 
were prone to  becom e careless in their work, he 
recalled th a t abou t 22 years ago, when he was in 
the shipyards, the -platers who assembled the struc
tures had become very careless. In  some cases 
they would think nothing o f  leaving plates 1 in. 
short. The trouble had been cured by subsequently 
cutting away and putting on an extra plate, charg
ing the cost of it to  the plating squad!

Effect of Peening
M r . V . C. F a u lk n er  (past-president) said it was 

well known that a  deposited weld on steel increased 
in strength if it were peened; the tensile strength 
increased by 1 o r 2 tons per sq. in. A  welder had 
once told him  th a t a casting m ust not be peened, 
because then an inspector could no t see whether 
or not the weld was properly deposited. But surely, 
bearing in mind that nowadays we had available 
so m any resources for conducting non-destructive 
tests, the question as to whether o r no t a  weld 
should be peened should be re-examined. H e 
asked, therefore, whether the sub-comm ittees had 
given attention to the m atter.

D r . E v e r e s t , said the point as to w hether or 
not peening would hide a defect had not been taken 
up by t .s .23. T he relief o f internal stress by peen
ing or ham m ering would account for the increased 
strength.

iM r . E lsto n  said it was stated, in the renort 
dealing with non-ferrous castings, that peening of 
welds should be carried out.

Service Temperatures and Bronze Welding
M r . E. J. B r o w n  said he had been concerned 

during the w ar with the m anufacture of stressed 
castings fo r aircraft, which were m ore o r less in
tegral parts o f the machines. H ad these failed 
in  service the consequences might have been very 
serious. W elding repairs were only carried out by
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men approved by the a .i.d ., after w hich castings 
were put into service, w ith confidence, which  
eventually proved to be com pletely justified.

H e expressed surprise tha t there was no m en
tion in the report o f the use of the Therm it process 
for the welding of cast iron. H e said that like 
other m ethods it had its lim itations, but a t  the same 
tim e had definite applications. H e could mention 
references which threw  some light on  the question.

W ith regard to bronze welding of cast iron. He 
understood th a t if parts so treated were subjected 
in  service to tem peratures o f 300 deg. C. o r m ore, 
they w ould fail—furnace fram es m ight be a typical 
example. If this was so, he urged th a t the fact 
should b e  -more clearly emphasised as a  lim itation 
to this m ethed of repair.

D r , E v e r e s t  said he believed t .s .23 com m ittee 
had m ade a  passing reference to the T herm it p ro
cess in  their report. H e felt tha t the situation with 
regard to  bronze welding was easily understand
able. G enerally speaking, a bronze weld was not 
so strong as a  fusion weld, an d  there was obviously 
an interm etallic m ixture -between the bronze and 
the m etal to be welded. T here might be a certain 
am ount o f contam ination of the bronze welds, so 
tha t there were brittle zones, and the stress due to 
tem perature, and so would probably cause 
failure. So tha t he did not think bronze welding 
could be used for conditions o f stress o f  the sort 
m entioned. H e asked if M r. Elston -would agree 
that, where bronze was contam inated w ith a cer
tain am ount of iron absorbed during brazing, there 
would be a brittle zone.

M r . E lsto n  sa id  th a t defin itely  th a t w a s so .
A  S peaker  pointed out that the point was , m en

tioned on the second page o f the report on iron 
castings, under the heading “ Choice of M ethod,” 
section (c).

Thermit Welding
T h e  C hairm an  asked for a little m ore inform a

tion  concerning the use o f the Therm it process for 
the welding o f cast iron. M em bers -would no doubt 
like to know  whether it was o r  was no t a  reason
able m ethod fo r that purpose.

M r . M u s t e d  said that T herm it welding was not 
included in  the report on  iron castings, although 
it was discussed a t length by the sub-committee. 
I t had special disadvantages, o f which, he believed, 
the most -important was the cost; the Therm it 
welding of cast iron was very expensive. In the 
Therm it process a sand m ould was built around 
the chipped or m achined fracture and the parts 
are preheated. M olten m etal from  the Therm it 
m ixture was then run into the mould. T herm it 
suitable for cast iron was plain T herm it (a m ixture 
of finely divided iron oxide and alum inium ) to 
which 3 per cent, ferro-silicon and 20 per cent, 
mild-steel punchings were added.

M r . G . Sk r ip t  felt that scrap would always be 
produced in  foundries and that there would always 
be reclam ation o f castings which would otherwise 
be scrapped if foundries were to  rem ain profit- 
m aking institutions. H e considered that the recla
m ation of castings by welding was preferable to 
reclam ation by im pregnation, for welding had made

very -great strides in recent years, and he urged 
that it m ust be pushed a  little further. H e much 
appreciated the w ork of the sub-committees.

Studding
M r . G. F o ster  com m ented on the excellence of 

Mr. Bolton’s idea that the reports m ight well be 
converted into educational docum ents and, in a 
slightly m odified form , into Codes o f Practice. 
In  the R eport on the reclam ation o f  grey-iron 
casting he could no t find a  reference to the use 
of studding as an  adjunct to welding, which he con
sidered to  be m ost im portant. I t  m ade possible in 
many cases the provision o f a tight arc-welded joint; 
and studs were useful as starting and  finishing 
places fo r arc welding. A nother criticism was tha t 
although m ost o f the possibilities o f the repair 
m ethods were m entioned, there was not tha t link-up 
between the possibilities and  the technique to be 
adopted that one would consider desirable.

D r . E v e r e s t , whilst thanking M r. Foster fo r his 
comments, pointed out tha t the sub-comm ittees had 
attem pted an enorm ous job. t .s .23 had  h ad  masses 
of Papers, photographs, etc., before them ; but they 
had tried to m ake their R eport as condensed and 
as general as possible. They had covered them 
selves by advising, “ fo r fu rther details refer to  the 
literature,” which was enorm ous. Certainly h e  had 
had m any Papers dealing with studding, and he 
agreed that it was a m atter which the sub-com 
m ittee should consider. H e took the opportunity 
to say tha t the sub-comm ittees appreciated all the 
com m ents and criticisms m ade, which would all be 
considered in connection with any further edition 
o f the Reports. If  it were considered to be w orth
while, the R eports would no doub t be revised and 
passed to the British S tandards Institution.

Expense of Failure
M r. C. T. T e n is o n , speaking from  the point o f 

view of the person who paid  fo r the welding, urged 
that unless a  finished article could be welded 
successfully, one tended to throw  money away. F o r 
example, not very long ago a heavy bedplate had 
fractured, an d  he had agreed to have an extensive 
weld made. T he welding was done by a reputable 
and experienced firm  of welders, and as a result 
he had  sent a considerable cheque to  the welding 
firm, and later a very m uch bigger cheque to the 
founders fo r a  new  casting. In the first case the 
tim e and money was wasted, and a good deal of 
irritation was caused to the men who were con
cerned with taking o u t the welded bedplate and  re
placing it w ith another.

H e wondered w hether it m ight be possible to 
m ake som e investigations into these questions along 
the lines of the present Report, whereby inform a
tion upon the  behaviour o f various castings under 
welding treatm ent could be collated and studied. 
Eventually som e b road  conclusions m ight emerge 
which would enable welders and welding firms to 
offer advice to  would-be custom ers whether a  cast
ing was likely to be successfully repaired by welding 
or not.

D r. E v e r e s t  replied tha t he could only hope 
that, as the result of reports such as those before
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the meeting, welding would become better under
stood and applied, so that custom ers would not 
have to buy replacement castings.

Reluctance to Guarantee Welds
The C hairm an  said he did no t think tha t even a 

reputable firm of welders would be quite prepared 
to guarantee a job unless they had done a job 
exactly sim ilar previously and had a complete 
record of how it was done. There m ust be m any 
cases where a firm would be prepared to give every 
consideration to a job, but w here somebody had to 
take a risk; it seemed difficult to avoid tha t state 
of affairs.
: M r . M u s t e d  said that he had welded quite a  

riumber of bedplates. But he did it by reinforcing 
w ith steel sections, welding them to the casting and 
so distributing the stress over an area, whereas if 
he had tried to weld in the position of the fracture 
he would probably have been unsuccessful. This 
was com mon practice and generally term ed “ m ake 
do and m end.”

Application to Production-line Castings
M r. O. L. P ollack  asked w hat was regarded as 

the lower limit of size of casting where pre-heating 
might no t be necessary. Secondly, he said tha t in 
the discussions stress had  been laid rather on weld
ing as applied to the repair o f  castings produced in 
the jobbing foundry, and he invited Dr. Everest to 
enlarge on the welding o f  castings produced in 
mechanised foundries. H e m entioned the case of 
welding cylinder blocks com ing off a highly 
mechanised plant, w here the aspect of skilled 
craftsm en did not arise so much as in the jobbing 
foundry, and w here the welding of m inor blemishes 
on castings could be of very great value. In the 
particular case he had in m ind there was a very 
elaborate layout for the continuous pre-heating of 
castings for welding, the castings being sent afte r
wards to a  second furnace, where they were cooled 
gradually.

It seemed to him  that the technique of welding 
lay very m uch in the hands of the craftsm an. T hat 
was borne out by experience in the Services during 
the war, when most unusual breakdowns and 
failures had occurred and repairs were effected in 
the desert and the jungle. In  one case the clutch 
housing of a heavy lorry was broken into a very 
large num ber of pieces, and was p u t together again 
by welding.

D r . E v e r e st  said the minimum size of casting 
which could be welded w ithout preheating was very 
much a question of design, and so on, and was one 
which the experienced welder m ust decide for him 
self. The smaller the casting, the easier' it was to 
preheat, and if one could preheat it, so m uch the 
better.

With regard to reclam ation in mechanised foun
dries, he said the Ford Com pany had a reclam ation 
section for everyone to see, with its preheating fu r
nace and post-heating furnace. They had the de
finite policy of reclaiming a proportion of castings; 
the onus was on the inspector who saw the castings 
com ing off the foundry line to say which castings

were perfect, which could be reclaimed and which 
should be scrapped. I t was an interesting fact that 
the reclam ation part of the foundry was quite open; 
and one of the objects of the sub-comm ittee was to 
ventilate the subject so as to  pave the way for the 
provision of similar facilities a t other foundries 
where they were needed.

M r. V. C. Fa ulk ner  (past-president) recalled that 
about 15 years ago he had represented the Institute 
on a com m ittee which was organising an inter
national convention on welding, and he was asked 
to obtain a Paper on the reclam ation of iron cast
ings. He had written to a num ber of friends in the 
foundry industry to ask if they would prepare such 
a Paper, but he had received no response, and finally 
he had written a-Paper himself.* H e considered that 
that Paper was worth recalling, and he would like 
to see the reference to it included in a bibliography 
a t the end of the report on the reclam ation o f iron 
castings.

Buming-on Propeller Tips
The C hairm an , discussing burning-on, said it was 

part of the business o f his com pany, as m arine engi
neers, to repair broken cast-iron propellers; they 
were very m uch cheaper than bronze propellers, and 
for economic reasons they were still used. If  such 
a propeller hit a piece of wreckage, fo r instance, so 
that a piece was broken off the end o f a blade, it was 
alm ost standard  policy to return  it to a foundry so 
that a new tip could be burned on.

In the report on the reclam ation of iron castings, 
Section X V I, it was stated definitely that alloy addi
tions in the ladle were not recom m ended in the 
case o f burning-on. I t was the definite experience 
of his com pany, however, th a t an addition of ferro- 
silicon a t the last m om ent was of trem endous help 
in burning-on at the tip of a propeller; he wondered, 
therefore, whether the statem ent in the R eport was 
desirable.

D r . E v e r e s t  said that, in bum ing-on, one needed 
the m aximum possible tem perature in the m etal that 
was being added; tha t was why the sub-comm ittee 
had stated that alloy additions in the ladle should 
be avoided. If  burning-on was applied to a nickel- 
chrom ium  iron casting, the com position of the 
burning-on metal should be the same as tha t o f the 
parent metal; bu t the nickel and chrom ium  should 
not be added in the ladle, thereby cooling the metal. 
If, on the other hand, one was using an alloy which 
did not cool the metal, o r which gave an exother
mic reaction and heated the metal, it did not come 
within that lim itation. Ferro-silicon in the condi
tions quoted, he suggested, could be regarded as 
falling within that'class. The main point was to get 
the m etal as hot as possible.

* “  Som e N o te s  on th e  R e c la m a tio n  o f  G re y -iro n  A u to m o b ile  
C a s t in g s  b y  W e ld in g ,”  b y  V. C . F a u lk n e r .  (A P a p e r  p re s e n te d  
to  th e  I n te r n a t io n a l  W e ld in g  S y m p o s iu m  on  b e h a lf  o f  th e  
I n s t i t u t e  o f  B r i t i s h  F o u n d ry m e n .l  F o u n d r y  T r a d e  J o u r n a l ,  
Vol. 52, M ay  2. 1935, l>agc 302.

M.I.T. Extensions
Through a gift by Mr. Alfred P. Sloan, junr., of 

51,000,000, the Massachusetts Institute of Technology is 
building a new block of buildings to house a metal pro
cessing laboratory. On the top floor, there is to be a 
model foundry.
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“ Soro” Process for the Casting of Bars
B y  R. Genders, D .M et.*

The nam e Soro is derived from  the words Schütz, Oederlin and rotation. D eveloped originally 
to m eet special circumstances which required the production o f brass bars without facilities 
fo r  working-down ordinary ingots, the process has been commercially established but has 
not been widely know n or studied from  the technical aspect. A lthough having certain 
features com m on to all centrifugal-casting processes, the proportions o f  the Soro casting and  
its utilisation in bar form  introduce new points o f  interest. Som e works observations and  
experim ents are described. The usefulness o f the process fo r  brasses, fo r  alloys not easily 
obtainable in bar form , and fo r  possible other types o f product, are briefly discussed.

t h e  m e t h o d  o f  c a s t i n g , developed in 1937 by E. 
Schütz and termed the Soro process, represents an 
unusual com bination o f metallurgical factors and 
is a process of considerable technical interest as well 
as a successful example o f inventiveness in p ro
ducing a useful m aterial o f special qualities with 
the m inim um  of p lant and space. It was introduced 
in com mercial production shortly before the out
break of the 1939 w ar and was used mainly for one 
type of material, namely, brass and bronze bars for 
forging and machining. The m ethod employs the 
centrifugal principle as a means of converting liquid 
metal directly to the semi-finished condition in the 
form of bars suitable for machining in autom atics 
or fo r cutting into forging billets. The bar is cast 
in the form  of a ring or hoop. Thus the process 
does not properly fall into the general category of 
centrifugal casting m ethods in which the casting is a 
cylinder of fairly small diam eter, but is m ore akin 
to the continuous casting of a bar in a long 
channel shaped mould.

From  time to time, various m ethods have been 
developed with the object o f short-circuiting part 
of the norm al sequence of casting and working 
operations by m eans of specially designed concen
trated plant. The Soro process, however, goes 
direct to the final size of the bar, which m ay be 
round, square, hexagonal o r strip section, and can 
also deal with m aterials which are otherwise difficult

'  T h e  A u th o r  w a s  fo rm e rly  S u p e r in te n d e n t ,  T e c h n ic a l A pp li?  
ca tio n  o f  M e ta ls , m .o .s., now  C o n s u lta n t M e ta llu rg is t ,  L o n d o n .

to roll o r extrude into bar form. Although the 
process is w orking in several E uropean countries, 
and in at least two works is producing between
1.000 and 3,000 tons of bars per annum , it has 
not yet been studied in  detail from  the points of 
view of evaluating its possible scope, and of explain
ing some of the characteristics o f the product. The 
m ethod does not appear to have been previously 
described in British journals and the present account 
of it as recently seen in routine operation in Swit
zerland (Oederlin, Baden), together with the results 
of some experiments and tests made by the w riter 
may be of interest.

Outline of the Process 
The alloy to be used is melted in an  electric- 

induction or hearth furnace or in a crucible. A 
given quantity of alloy is poured from  a ladle into a 
casting m achine (see Fig. 1) which consists o f a 
split-ring m ould, 39 in. dia., driven a t a speed of 
about 350 r.p.m. (i.e., a peripheral speed of about
1.000 ft. per min.). Tw o m oulds are norm ally 
driven by the one m otor spindle. T he m olten m etal 
is poured through a porthole in the cover o f the 
machine and reaches the m ould down an inclined 
chute so that the stream strikes the periphery of 
the m ould at an angle and m oving in the same direc
tion as that o f the rotation. The rate of pouring is 
not constant. T he initial rate is rapid, afte r which 
it is slowed down progressively. A fter about one 
m inute, the casing is removed and the m ould is 
opened as shown in Fig. 2. T he cast ring o r hoop

F ig. 1.— Pouring the Molten Alloy into a Split-ring 
M ould Casting Machine.

F ig. 2.— Opening the Mould after the Casing has 
been removed.
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“  Soro ”  Process fo r  the Casting o f  Bars

is lifted away and cooled out. Its section, if 
intended for a round bar, is o f the shape shown in 
Fig. 7, the m ould being designed to leave at the 
inside edge a funnel-shaped “ sink head .” which 
takes up contraction “ piping ” and provides a 
reservoir fo r dross o r slag which is centrifuged 
out o f the metal. This p art o f the cast section is 
therefore first trim m ed "to remove the sink head 
and to m ake the bar the correct shape. Using a 
horizontal lathe, which takes a continuous cut, the 
operation can be com pleted in about one m inute 
(see Fig. 3).

Straightening
A fter this, the ring is cut through by a saw and 

one of the ends is opened out sufficiently to  allow 
its insertion in a clearance die in a draw  bench for 
the purpose of being pulled straight (see Fig. 4). 
The draw -bench die has a peening ham m er attached 
which can be used when necessary to apply slight 
surface cold working to  the inside of the bend. 
This prevents the possibility o f cracking when the 
diam eter of bar is greater than about 14 in. The 
bar, now nearly straight, is fully straightened by

Fig. 3.— Trimming tlic Casting on a Horizontal Lathe 
to remove the Sink Head.

ham m er or press. I t can then be used fo r cutting 
into billets, for forging or upsetting. W hen required 
for m achining purposes, the straightened bar is 
“ scalped ” by drawing once through a sharp-edged 
die as shown in Fig. 5, after which it can be 
used direct o r  cold draw n to  any  desired size. The 
total discard is stated to average abou t 25 per cent, 
overall sizes. Fig. 6 illustrates a “ pipeline ” stock 
o f rings and finished bars. The shapes norm ally 
produced include, besides round bars, squares, 
hexagons (up to  3 in.) and various widths and thick
nesses of strip (up to 6 in. wide).

Metallurgical Features
C ertain distinctive effects o f casting by the p ro 

cess described would be expected from  a considera
tion of the available knowledge of the factors pre
sent in the casting and solidification of metals. It 
could be deduced, fo r exam ple, th a t the centrifuging 
action would tend to separate the lighter slag or 
non-metallic m aterial from  the m elt and leave it in

the sink head which is removed in the trim m ing of 
the ring. Fig. 8 is a photograph of a section of a 
ring of high-purity zinc etched to show this effect.

F«g. 5.— Drawing the Straightened Bar through a 
Sharp-edged " Scalping ” Die.

Fig. 4.— Straightening the Ring in a Draw-bench Die.

Soundness is, however, the m ost im portan t con
sideration fo r the user of material. In the Soro 
process, soundness would appear to  be an  essential 
condition fo r the successful production of bars, as 
the m aterial has to be bent straight in the cast state. 
It would be predicted, therefore, that the  solidifica
tion o f the ring section m ust be substantially direc
tional. This assum ption can be illustrated by con
sidering the Soro m ould as equivalent to a mould 
10 ft. in length and 1 to 2 in. deep which is cast 
horizontally and filled by a stream  m oving several 
times along the length. A norm al rate o f filling 
an ordinary  ingot m ould with m olten brass would 
be about 1 in. depth per sec., but in the Soro m ould 
the depth of m etal increases a t a much slower rate, 
equivalent to about 1 in. over each 5 to 10 sec. It 
would therefore be concluded th a t in the section of 
the Soro ring, solidification would be likely to  p ro 
ceed layer by layer w ithout the form ation of any 
central contraction cavity. This feature has been 
confirmed by experiments.

In  one example, a quantity  o f only 2 lb. o f molten
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Bi-metallic Rings
In a second m ethod, two alloys of similar melting 

po in t but different colours were poured one im m e
diately after the other w ithout any sensible break in 
the continuity of the stream. T he distribution of 
the  two alloys in the section of the ring was in the 
order o f pouring, and there was little evidence of 
mixing or o f penetration of the stream  deeply below 
the surface such as occurs in an  ordinary static ingot 
m ould. The example in Fig. 7 shows a 31 mm. Fig. 7.—Sections of Soro Rings (31 a n d '51 mm.) 

Composite Cast Bars of 90/10 Brass and 50/30/20 
Nickel Brass illustrating Directional Solidification.

site direction to that of the centrifugal force. The 
rotational-flow  mechanism as a whole is probably 
an additional factor conducive to  soundness and 
uniform ity, no t only on account o f its continuous 
“ feeding ” action, but also by reason o f the effect 
o f m ovem ent in controlling crystal grow th and p re
venting the form ation of zones of colum nar crystals.

F ig. 6.— Stock of Rings and Finished Bars.

section ring cast from  25 per cent, of white alloy 
followed by 75 per cent, of red alloy. Such experi
m ents confirm  that-solidification in the process is 
directional, thus giving conditions favourable to 
soundness, and the results also suggest th a t the 
m aking of bi-metallic bars o r strip m ight possibly 
be developed on the lines of the experiments just 
described.

A  further interesting feature of the process, which 
has been investigated, is the apparent variation in 
ro tational speed o f the m etal from  the periphery to 
the sink head. The surface of the sink head of the 
cast rings shows distinct evidence of circum ferential 
flow. This “ drag ” effect is clearly due to the solidi
fied outer layer quickly assuming the velocity of the 
m ould while the m olten m etal in contact w ith it is 
moving m ore slowly owing to inertia and low fric
tion. Thus, the molten m etal in the m ould, until 
arrested by solidification, has m otion relative to  the 
solid portion  and contra to  the rotational direction. 
The variation in speed between the m olten surface 
and the m ould surface m ay be considerable, judging

F ig. 8.—Section o f 51 nun. Ring showing Collection 
of Oxide and Slag at top of Sink Head.

m etal was poured into a m ould of 30 mm. dia. 
section (normally holding 48 lb.). A com plete ring 
was produced. This was sound and of uniform  
thickness, showing tha t at the com m encem ent of 
pouring the m etal is distributed evenly over the 
whole of the 10 ft. of periphery of chilling surface, 
and  is obviously solidified alm ost instantaneously. 
T h e  extremely fine structure of this ring is shown 
in Fig. 16. Progressively larger quantities of m etal 
p roduced sim ilar rings o f  greater thickness. The 
structures o f these partial rings were extremely fine 
but showed a gradation of crystal size and of hard 
ness according to the am ount o f m etal used.

from  the effects o f slight obstructions such as the 
edges of cracks in the m ould surface which cause 

■ appreciable flow of m etal along them  in the oppo-
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Fig. 9.—This and the subsequent illustrations show 
typical Microstructures of Soro-cast Bars (x  120). In 
this case 58/4(1/2 Free-cutting Brass is illustrated.

Non-segregation
With conventional casting m ethods segregation is 

liable to occur in m any alloys when cast into large 
ingots fo r rolling o r extrusion, o r into small chill- 
cast rods or strips, and is in practice a defect of 
considerable im portance. The occurrence of segre
gation is associated with the fact th a t the last part 
of an ingot to become com pletely solidified is at 
the centre o f the section where it is confined by 
solid crystals. I t can be readily understood, there
fore, that these conditions are very different from  
those during the solidification of a Soro ring, in 
which the direction of growth of thickness o f the 
solid layer is com pletely across a diam eter o f the 
section. This feature, in conjunction with the 
rotational flow of the liquid over the liquid-solid 
interface, serves to explain the general absence of 
variation in com position which is claimed to be 
characteristic o f Soro cast bars. In  this connection 
it is of interest to m ention tha t in alloys containing 
appreciable percentages of lead, the centrifugal 
action does not produce any variation in lead con
tent throughout the section as might appear possible.

Oxide Films
The form ation of films of oxide on the surface of 

the stream of m etal during pouring is an  occurrence 
which is com m on to m ost m ethods of casting. In 
the Soro m ethod the surface of m olten m etal in the 
mould exposed to the atm osphere is relatively very 
large. The resulting bar is not, however, unduly 
affected by this, possibly owing to the com pensating 
effects o f rotational flow and centrifugal action, 
which would tend to break up and rem ove oxide 
films to an extent which m ay vary according to the 
conditions present. Sections which have been 
examined have shown little non-metallic m atter and

this feature of cleanliness is also reflected in the 
mechanical tests.

Consideration of these factors will serve to explain 
the com parative ease with which Soro cast bars can 
be straightened out from  the cast ring w ithout frac
ture, in contrast to the difficulty of cold form ing 
m any alloys cast in static moulds by orthodox 
methods. It is general practice at the Oederlin 
W orks, with rings up to 30 mm. dia. o f all ordinary 
copper alloys, including such m aterials as 88 /1 0 /2  
bronze, to straighten by simply pulling the bars 
through a clearance die w ithout any peening to assist 
stretching of the inner surface. The properties of 
the Soro cast bar are thus in general som ewhat dis
tinctive in com parison with those of the ordinary 
chill-cast bar.

Structure and Properties
The crystal structures found in Soro cast alloy 

bars are entirely equiaxed and w ithout directional 
crystal growth (high-purity zinc is the only excep
tion), and the m aterial should  therefore be sub
stantially uniform  in properties in all directions. 
Forging is consequently possible in  all directions to 
an  equal extent an d  with equal effects. M uch of 
the present production of Soro m aterials is used for 
forging purposes. The capacity for deform ation is 
very high and operations which involve large 
increases in diam eter by upsetting has been dem on
strated to be possible w ithout risk of bursting the 
billet. Starting with a fine “ as-cast" structure, 
the billet is not appreciably re-crystallised on heat
ing to forging tem perature, and the structure of the 
forging is correspondingly fine, naturally with 
enhanced mechanical properties. The value of uni
form ity and entire absence of “ fibre " in the bar 
is particularly reflected in the upsetting and 
piercing of billets to forge various types of hollow 
shapes "suitable for subsequent cold drawing, and

Fig. 10.—85/5 /7 /3  Bearing Bronze.
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the process is understood to have been used to a 
considerable extent in some European countries for 
the m anufacture of 70/30-brass cartridge cases.

The cold-drawing operation? follow conventional 
lines, but the first stage consists in the hot-forging 
of a cup, the bar being pierced axially. Cups so 
form ed do not have the same characteristic sharply- 
defined crystal structure as m aterial which has been 
rolled, cupped from  a disc and annealed, and it is 
found that throughout the whole series of subser 
quent drawings and annealings, the original ten
dency to fineness of structure persists. Recent 
development w ork has shown that the norm al 
num ber of stages of drawing the walls of the car
tridge case can be appreciably reduced by starting 
with a cup hot-forged from cast material.

A large part o f the present output o f Soro rings 
is, however, formed into cold-drawn bars for 
machining purposes. The cleanly-scalped surface 
is favourable to draw ing, while the finely cored 
structure, as would be expected, has the effect of 
shortening the chip in machining, and this has been 
found favourable to the use o f  high speeds. It 
also enables the machining of fine detail, such as 
fine, sharp threads, and is sim ilarly beneficial to 
surface finish. It is understood that with most 
alloys which have been tried, there has been no diffi
culty in producing centrifugally-cast and drawn 
Soro bars to meet the specification requirem ents 
for rolled bars.

Brass Bars
Some tests were recently carried out to com pare 

in detail the properties of cast 7 0 /30-brass Soro 
bars after several stages of cold drawing from 
29 mm. dow n to 18 mm. dia., with those of 70/30 
wrought-brass bars draw n to the same reductions. 
In each case the bars were reduced by 1 mm. dia. 
at each stage and no annealing was applied. The

Fig. 11.—70/30 Brass (heavily Etched).

F ig. 12.—Tin-rich Bearing Metal.

yield (proof-stress) and tensile-strenglh values o f 
the two types of m aterial were identical fo r all re
ductions. As regards longitudinal ductility, the 
more-highly-worked rolled bars gave slightly higher 
elongation values (about 10 per cent, o f the Soro 
figure). Transverse ductility would, however, be 
expected to be appreciably higher in the cast 
material. Immersion of the bars in m ercurous 
nitrate produced “ season cracking ” at the ends, 
due to the internal stresses resulting from  cold draw 
ing. In the case of the Soro cast bars, the cracks 
were extremely fine hair-cracks, in contrast to those 
in the ordinary w rought brass which cracked deeply 
and opened up over a considerable length. These 
tests substantially confirmed the claim which has 
previously been made tha t Soro cast m aterial is 
virtually free from  the risk of season cracking 
under ordinary circumstances. The internal 
stresses would be assumed to be roughly the same 
in the two m aterials o r possibly higher in the cast 
bars. The reason for the relative im m unity from  
cracking in the cast bars is, perhaps, to be found 
in the fine cored structure, which is no t so vulner
able to intercrystalline penetration as the norm al 
straight crystal boundaries.

Materials
Although the m ain products o f the Soro process 

have been brasses and bronzes, substantial quanti
ties of bars of a large variety of non-ferrous alloys 
covering the whole of the com mercial range have 
been m ade from  time to time. The m icrostructures 
of a selection o f  these alloys, cast as bars of 31 mm. 
dia., are illustrated in Figs. 9 to 15. A  particular 
advantage which is claim ed for the process is that 
it is capable of producing in bar form  a num ber o f  
alloys which are in dem and by user industries, but 
which are difficult to roll or extrude, or, as in the 
case of 8 5 /5 /7 /3  types of bronze, are not norm ally



FOUNDRY

T a b le  I .— M echanical Properties o f A lloys made by the Soro Process

TRADE JOURNAL SEPTEMBER 28, 1950

P ro o f
stress , M ax. 

load, 
tons pe r 
sq . in.

E longa D iam ond Rockwell
B

~sy i 0 .1  tons 
per 

sq . in.

tion , 
pe r cen t.

h a rd 
ness. h a rd 

ness.

H .T . alum in ium
bronze (Al, 1 1 .2 ,
F c , 4 .5 , Ni, 4 .5  per
cen t.) 2 4 .5 50 .1 12 248 —

T in  bronze (Sn, 10
p e r cen t.) 19 .1 2 6 .7 52 , 103 —

B earing  bronze (Sn,
5 .7 , Zn. 7 .9 , P b ,
3 .2 , P , 0-010 per
cen t.) 12 .4 2 0 .7 25 — 50

(D ensity  o f b a r  8 74. C alcula ted  value 8 .83 )
B earing  bronze (Sn, 

9 .3 , Zn , 2 .9 , Pb, .
0 .1 0 , P , 0 .1  per
cen t.) 12 .1 2 0 .2 55 — 50

(D ensity  o f b a r  8 .0 5 . C alculated value 8 .81 )

Fig. 13.—89/11 Aluminium Bronze.

available by any other process in the form  of long 
bars of accurate size. Some examples of 
independent tests m ade in England on Soro bars in 
the “ as-cast” condition are given in Table I.

Experim ental trials have also been m ade with 
austenitic rust-resisting steels, including the copper- 
bearing types which have good m achinability and 
casting properties and are relatively difficult to hot 
roll.

Possible Developments
The present achievements of a process which is 

still commercially an unknown quantity appear to

F ig. 15.—88/10/2 Bearing Bronze.

to be interesting from  several aspects, and  it is 
possible to  speculate upon a num ber of fields which 
might repay further investigation. W hile the 
centrifugally-cast ring could no t be considered a 
com petitor with the large integrated steel rolling 
mill, special sizes and com positions are often re
quired fo r which the Soro m ethod might find a  place. 
In  the non-ferrous field, the high-strength foundry 
alloys, zinc alloys, nickel alloys and tool materials 
suggest possible lines of development. In addition, 
centrifugally-cast com posite strips, if practicable, 
would provide a  com paratively sim ple and 
econom ical m ethod com pared with the norm al pro
cedure o f rolling com posite edge-welded slabs. The 
process itself also appears capable of interesting 
developm ent in detail as regards m ould materials, 
the use of protective atm ospheres and m anipula
tion of the stream  during casting, on the lines 
which have been followed in the orthodox processes 
of ingot casting.

(Continued on page 312.)Fig. 14.— 18/8 Corrosion-resistant Steel.
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W e welcome enquiries on foundry problems and 

offer free technical advice.

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 also 

available in sand cast form,

Stanton Machine-cast Pig Irons are clean-melting, 

and economical in cupola fuel.

All types of castings are covered by thé Stanton 

brands of pig iron, including gas and electric fires, 

stoves, radiators, baths, pipes, and enamelled 

products generally ; repetition castings requiring a 

free-running iron, builders’ hardware and other 

thin castings.
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“  Soro ”  Process fo r  the Casting o f  Burs 

(Continued from page 310.).

General
While the metallurgical factors o f such a process 

are o f considerable technical interest, the com 
m ercial aspect is o f param ount im portance. ' It is 
difficult, owing to changes in costs and exchange 
values, to compile any detailed figures and it also 
has to be kept in mind that the econom y of the

F ig. 16.— Chilled Fine Structure of Thin Ring (2 lb.).

Soro process must largely depend on the tonnage 
produced per machine per day. Heavy and light 
bars require on  the average the same m anufactur
ing time, so that costs will change according to the

Book Reviews
Hylands Directory, 1950, 29th Edition. Published by 

"T he Iron and Coal Trades Review,” 49, Well
ington Street, Strand, London, W.C.2. Price £3 3s. 
cloth bound; £4 4s. leather bound.

The object of a trade directory is to furnish infor
mation of a commercial character pertaining to an in
dustry or group of industries, and the success which is 
attained by any such publication is a measure of 
intelligent anticipation as to what is useful “ commercial 
information ” and of its presentation. The Editors of 
Rylands, with sixty years of experience upon which to 
draw, have decided that the two main features must be 
aids to buying and selling—the latter in both the home 
and export markets. In its 2,300-odd pages appear 
lists of manufacturers of almost any commodity likely 
to be used by the heavy industries, including, of course, 
that of founding. There are lists of iron, steel and 
non-ferrous foundries arranged on a regional basis 
by county and town. The lists of dominion and foreign 
foundries have been based on the sales potential for 
British equipment.

weight of the bars. It is stated that the price for 
bars o f about 1 in. dia. can be considered as average 
and this is in the range of extrusion prices. 
W here an engineering p lant involves a large 
volume of circulating scrap, the Soro m ethod offers 
a means of quick scrap absorption and a degree of 
self-sufficiency. In connection with the econom ic 
aspect, it is interesting to note tha t while the Swiss 
plant is producing bars entirely for internal con
sum ption, the Swedish p lant m anufactures bars for 
external sales only.

The purely com m ercial advantages which are 
claimed include rapid availability o f m aterial in a 
variety of sizes, econom y in stocks, the convenience 
of scrap absorption, and the small space and in
expensive plant required for a comparatively, large 
production of bars. F o r special alloys requiring 
a large p lant and considerable labour and time in 
w orking down ingots by conventional methods, the 
Soro process may be specially interesting. From  
the metallurgical point o f view, the Soro m ethod is 
o f particular interest regarding the factors which 
include cleanliness, soundness and fine structure, 
with the absence of fibre, conditions desirable in all 
m aterials used for forging. The autom atic uni
form ity of structure and of the properties from  end- 
to-end of each bar is a further feature which can 
not always be relied upon in m ore orthodox com
m ercial m aterials. The structural characteristics 
which confer on the m aterial good m achinability, 
resistance to stress-corrosion, cracking and freedom 
from  segregation should also be of general value 
in a num ber o f applications.

Besides being a com parative newcomer on the 
industrial scene, the Soro process is o f an unusual 
type which naturally attracts the attention of those 
who are technically interested in the casting of 
metals, and from  the inform ation now available 
there appear to be indications th a t it will find a 
useful field of application and possibly a n  extension 
o f its scope am ong the several present-day trends 
o f m etallurgical advancement.

The sole additional feature in this edition is the 
inclusion of the telephone numbers for the firms in 
the main alphabetical list. Of course, as industry 
modifies its manufactures, new headings are intro
duced. To the reviewer, Rylands is indispensable and 
this applies also to any concern in our industry 
possessing a modern outlook on the conduct of 
business.

V. C. F.

Book-keeping and Accountancy for Private Companies, 
by Owen J. West, f .c .a . Published by Jordan & 
Sons, Limited, 1 ¿6, Chancery Lane. London, W.C.2. 
Price 10s. 6d. net.

Since this book was published in 1937, three fresh 
editions have been printed. This new one, the fourth, 
has been carefully revised to take care of the provisions 
of the Companies Act, 1948. In its sixteen chapters 
every phase of book-keeping and accountancy are 
thoroughly and competently covered. The book is 
written in easily assimilated language and can be 
regarded as a standard textbook on the subject.
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W IT H  TH E HOLMAN

C A M B O R N E  . E N G L A N D
T E L E P H O N E  : C A M B O R N E  2275 (  7  L I N E S )
T E L E G R A M S  : A I R  D R I L L ,  C A M B O R N E
S U B S 'D IA R Y  C O M P A N IE S , B R A N C H E S  A N D  
A G E N C IE S  T H R O U G H O U T  T H E  W O R L D

“  IT ’S Q U IC K ER

-AND BETTER 59

Floor Type. N ote simple 
control lever and  hose 
connection angled for con
venience (this may be acute 
or right angle).

H  A 7

Prove it? Experience has proved it time and again in foundries everywhere. HOLMAN 
PNEUMATIC RAMMERS consolidate loose material much more swiftly, smoothly and 
solidly than the o'd hand-rammer. They take all the labour out of the job. That’s the 
operator’s point of view. But managements also praise these robust, hard-hitting tools for 
their time-saving value and their sheer efficiency day after day. All who have ever used a 
rammer will appreciate their effectiveness even on varying levels of material, when the piston 
stroke automatically adjusts itself. The four machines in the range cover almost all require
ments in “ bench” and “ floor” work. Round or hexagon piston rod. Butts and peins in 
various sizes and shapes are available. DELIVERY EX STOCK.

N.B. Illustrated brochures, with specifications, o f these and other
Holman Pneumatic tools await your request.

Bench Type. Especially 
suitable for foundry work. 
“ S tra igh t”  or ‘'ang led” 
hose connection.

FLOOR

TYPE
BENCH
BENCH
FLOOR

SIZE__

10

L ’TH Ins. 
17 
23 
48

W T . lb. 
9 

18 
22
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Forthcoming Events
O C T O B E R  2.

I n s t i t u te  o f  B r i t i s h  F o u n d ry  m e n .
S h e ffie ld  B r a n c h : - P r e s id e n t ia l  a d d re s s , “ H u m a n  R e la tio n -  

s h ip s  in  I n d u s t r y ,”  fo llow ed by  film , “  I n  S te p  w ith  th e  
T im e s ,”  a t  th e  R o y a l V ic to r ia  H o te l ,  Sheffie ld , a t  7.30 p .m .

O C T O B E R  3.
I n s t i tu t io n  o f  W o rk s  M a n a g e r s .

S h e ffie ld  B r a n c h  . - “ T h e  P sy c h o lo g y  o f W o rk s  M a n a g e 
m e n t ,”  by \V. H ig g s , a t  th e  G ra n d  H o te l , Sheffie ld , a t  
7.30 p .m ."  .•

L e ic e s te r  B r a n c h  :—** F a c to ry  D isc ip lin e , ’ b y  J .  A y res , a t  
th e  B ell H o te l, L e ic e s te r , a t  7 p .m .

S h e ff ie ld  S o c ie ty  o f E n g in e e r s  a n d  M e ta l lu r g i s t s .
“  M e ta l lu rg y ,”  by  P ro fe s so r  H a y , P h .D .. F .R .I .C ., a t  th e  

R-oyal V ic to ria  H o te l ,  S heffie ld , a t  6.15 p .m .
I n s t i t u t e  o f P r o d u c t io n  E n g in e e r s .

R e a d in g  S u b s e c t i o n “  E le c tro n ic s  in  I n d u s t r y ,”  b y  D r.
E . J .  B . W ille y , F .R .I .C ., a t  th e  G r e a t  W e s te rn  H o te l, 
R e a d in g , a t  7.15 p .m .

O C T O B E R  A.
I n s t i t u te  of V itre o u s  E n a m e l le r s .

S o u th e rn  S e c t i o n “  U se  o f  C o lo u rin g  O x id es  in  V itre o u s  
E n a m e ls ,”  by  J .  G oodw in , a t  th e  l i a w a r d  H o te l ,  N o rfo lk  
S tre e t,  L on d o n , W .C .2, a t  7 p .m .

I n s t i t u t i o n  oi I n d u s t r i a l  S u p e r v i s o r s .
B ir m in g h a m  S e c tio n  "  T h e  F o re m a n  a n d  C ost C o n tro l ,”  by

F . B . A nscom be, a t  th e  B irm in g h a m  C e n tra l  T e c h n ic a l 
C o llege , a t  7 p .m .

O C T O B E R  5. .
I n s t i t u t io n  o f  W o rk s  M a n a g e r s .

B r is to l B ra n c h  “  M a n a g in g  a  S m a ll F a c to r y ,”  by  A. H . 
H u c k le , a t  th e  l to y a l  H o te l ,  B r is to l, a t  7.15 p .m .

B r i t i s h  I n s t i t u t io n  o f R a d io  E n g in e e r s .
N o r th -W e s te r n  S ec tio n  “  E d u c a tio n  in  I n d u s t r y ,”  b y  D r. 

P . F . R . V en ab les, a t  th e  C o lleg e  o f T e c h n o lo g y , M a n 
c h e s te r , a t  6.45 p .m .

O C T O B E R  6.
I n s t i t u t e  o f B r i t i s h  F o u n d ry m e n .

N a tio n a l  W o rk s  V is its  to  F o u n d r ie s  in  th e  B irm in g h a m  A rea  
(8 p a r t ie s  h a v e  been  a r r a n g e d ) .

M a n c h e s te r  A s s o c ia tio n  o f  E n g in e e r s .
P r e s id e n t ia l  A d d re s s  by  J .  A d am so n , M .I .M e c h .E ., a t  th e  

E n g in e e r s ’ C lub , A lb e r t  S q u a re , M a n c h e s te r , a t  6.45 p .m .
O C T O B E R  7.

I n s t i t u t e  o f  B r i t i s h  F o u n d ry m e n .
L in c o ln sh ire  B r a n c h  : — P re s id e n t ia l  a d d re s s  a n d  v is i t  to  th e  

G a in s b o ro u g h  W o rk s  o f M a rs h a ll ,  S ons & C o m p a n y , 
L im ite d .

W est R '.d im j o f Y o r k s h ir e  B r a n c h  D iscu ss io n  on  th e  I ro n -  
fo u n d e rs ' P ro d u c tiv i ty  T e am  R e p o r t ,  a t  th e  T e c h n ic a l 
C o llege , B ra d fo rd , a t  6.30 p .m .

W a le s  a n d  M o n m o u th  B r a n c h  T h e  P ro d u c tio n  o f C a s tin g s  
fo r in te rn a l -c o m b u s tio n  E n g in e s ,”  b y  C. R . v an  d e r  B en 
a n d  11. H a y n e s , a t  th e  E n g in e e r s ’ I n s t i t u te ,  C ard iff , 
a t  6 p .m .

I n s t i t u t io n  o f P ro d u c t io n  E n g ln e e i s .
Y o rk sh ire  G ra d u a te  S e c tio n  :—V is it to  F a i r b a i r n  L aw so n , 

C om be B a rb c u r , L im ite d , W e llin g to n  B r id g e , L e ed s , 1.
N o r th -B a s te rn  G ra d u a te  S ec tio n  :—V is it to  C o n se tt I r o n  C om 

p a n y . L im ite d , a t  10 a .m .

Foundry Foremen’s Training Course, 
1951

Preliminary arrangements are now being made for 
the third Foundry Foremen's Training Course conducted 
by the. Institute of British Foundrymen from funds fur
nished by the Joint Iron Council. The course will be 
held at Ashorne Hill, near Leamington Spa, from March 
8 to 10, 1951. Particulars will be announced at a later 
date. ______________

P l a n t  a n d  m a c h in e r y , including compressor units, 
furnaces, moulding machines, core-oven and other 
foundry equipment, will be sold by auction from October 
24 to 27 at James Shaffer, Limited (in liquidation), River
side, South Shields. Catalogues may be obtained from 
Peat Marwick Mitchell & Company, 13, Mosley Street, 
Newcastle-upon-T yne.

Personal
Mr. W il l i a m  T. W y l i e , deputy manager since 1944 

of Harland & Wolff, Limited, at Southampton, and 
formerly manager, has retired.

C o l o n e l  S ir  H e n r y  B a r r a c l o u g h , the eminent Aus
tralian engineer, has been elected an honorary member 
of the Institution of Mechanical Engineers.

M r. J. I. T h o m s o n  has been appointed secretary 
of Radiation, Limited, Aston, Birmingham, in succes
sion to Mr. T. N. J e n n in g s , who has retired after 25 
years’ service, but will continue as a director.

M r . W . W i c k s , secretary of Peglers. Limited, brass- 
founders, of Doncaster, has been appointed a director 
of the company. He joined the company as cashier 
in 1923 and was appointed assistant secretary in 1938 
and secretary in 1947.

M r . W. F. C h u b b , b .s c ., f .r .i .c ., a member of the 
London branch of the Institute of British Foundrymen, 
has been appointed to the Foundation Chair of Metal
lurgy at King Fouad 1st University, Cairo, and as con
sulting metallurgist to the Egyptian Government.

N e w m a n  I n d u s t r i e s , L i m i t e d , announce that Mr. 
E. B. Piggott has resigned for health reasons from the 
position of secretary. Mr. Charles Bush has been 
appointed to succeed him; he previously held an execu
tive position for a number of years with Wimpey, 
Limited.

M r. J im m y  St e v e n s o n , president of Shotts Foundry 
Brass Band, believes that no one has been blowing brass 
longer than his band, which was founded in 1829. One 
of the first Scottish bands to take part in the Crystal 
Palace and Durham contests, most of its present mem
bers are descendants of the pioneer musicians.

E ig h t y -y e a r - o l d  Mr. Andrew Wallace, of Falkirk, 
who lays claim to the title of the oldest provost in Scot
land, has given 30 years’ public service ‘as a councillor. 
Until 10 years ago he was engaged in the foundry in
dustry in the town, and he still takes a very keen interest 
in the welfare of the workers. As reported in recent 
issues, he has officiated at the opening of training facili
ties and several foundry amenity blocks in the Falkirk 

_area.
M r. J. S. R a m s d e n , m .i .e .e ., has decided to relinquish 

his seat on the board of directors of the British Thomson- 
Houston Company, Limited, on September 30, after 
more than 40 years’ service with the company, 15 of 
them as a director. He is, however, remaining in a 
consultative capacity, and is retaining his seat on the 
boards of the British Thomson-Houston Export Com
pany, Limited, Ferguson Pailin,' Limited, and the Switch- 
gear Testing Company, Limited.

Malleable Founder’s Visit
During a visit to Great Britain to compare produc

tion methods in this country with those in America, 
Mr. J. H. Redhead, president of the Lake City Malle
able Company, Limited, Cleveland, Ohio, and asso
ciated companies, is staying with Colonel C. A. B. 
Lindop at Four Oaks, Sutton Coldfield. He has already 
visited the malleable iron, foundry of H, W. Lindop & 
Sons. Fleck Road, Walsall, and other factories, and he 
plans further foundry tours during his three-weeks’ stay.

Mr. Redhead is in this country at the invitation of 
Colonel Lindop, who recently went to-America and the 
Lake City plant. Mr. Redhead designed one of the 
most up-to-date foundries in the United States at 
Ashtabula, Ohio. It has an output comparable with the 
largest foundries of its type in Britain.



SEPTEMBER 28, 1950 FOUNDRY TRADE JOURNAL 315

v/tfiO lid TO INSTALL A

V  MONOLITHIC

An air setting chrome-based ramming 
composition, possessing good attrition and slag 

resisting properties. Suitable for monolithic hearths in 
re-heating furnaces, forge furnaces, soaking pits, 

and for coating studded tubes in boiler furnaces, etc.

★ Technical advice and assistance on the selection and 
application o f  refractories are always available on request. . .

AIR SETTING

HIGH PACKING DENSITY

RESISTS ABRASION & 
SLAG PENETRATION

HIGH SPECIFIC HEAT

GEI1ERRL REFRACTORIES LTD M
G E N E F A X  H O U S E  ■ S H E F F I E L D  10 • T e l e p h o n e -  S H E F F I E L D  3 111 3 (6 l i n e s )  I I I  R )/



Pig-iron and Steel Production
S u m m a ry  o f  J u n e  Statistics

T he following particulars of pig-iron and steel 
produced in G reat Britain have been extracted 
from the Statistical Bulletin for July, issued by the 
British Iron and Steel Federation. Table 1 gives 
the production of pig-iron and ferro-alloys in June, 
with the num ber of furnaces in blast; Table II, 
production of steel ingots and castings in June, and 
Table III, deliveries of finished steel. Table IV 
summ arises activities during the six m onths ended 
June.
TABLE T.— W eekly. Average Production o f P ig-iron  and  Ferro-alloys 

during  Ju n e . (Thousands o f T ons.)
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T aijle I I I .- -W eek ly  Average Deliveries o f N on-alloy and A lloy F in ished  
Steel. (Thousands o f T ons.)

P ro d u c t.

D is tric t.

F u r 
naces

in
b last,
1.7.50.

H em a
tite .

.

Basic. F o u n 
d ry . Forge. F e rro 

alloys. T o ta l.

D erby , Leics., 
N o tts ., N or- 
th a n ts , an d
E ssex  

L an cs . (excl. 24 — 17.5 2 1 .9 1.1 —  . 4 0 .0

N .W . Coast),
D enbigh, F lin ts .
and  Cheshire . .  

Y orkshire (incl.
G 7 .0 — — 1.4 8 .4

Sheffield, excl. 
N .E . C oast) . .

L incolnshire 14 — 2 3 .7 0 .3 — 24 .0
N o rth -E a s t C oast 23 7.1 3 7 .5 0 .2 1 .4 4 0 .2
Scotland
3tafTs., Shrops., 

W orcs., and  
W arw ick 

S. W ales and

8 0 .9 10 .0 2 .2 — — 13.1

9 — 8 .9 1 .0 — 10.5

M onm outhshire 8 4 .3 19.5 _ — __ 2 3 .8
N o rth -W est C oast G 1 5 .5 — 0 .1 — — 1 5 .0

Total» 98 2 7 .8 124.1 20 .3 1 . 1 2 .8 1 8 2 .2 f

M ay, 1950* 98 2 8 .0 1 2 5 . 9 2 7 .0 . 1 . 3 2 .0 1 8 5 .5 t
J u n e , 1949* 102 2 8 .0 122 .4 3 0 .9 1 . 5 3 .0 185.8

Non-alloy S te e l:—  
H eav y  rails  and  
sleepers

H eav y  an d  m edium  
pla tes

O th er h ea v y  p r o d . . . 
L igh t rolled p ro d .§ . . 
H ot-ro lled  s tr ip  
Cold-rolled s tr ip  . .  
IIrigfrt s tee l b a rs  . .  
S heets, coa ted  and  

uncoatcd  
T in-, te rne- and  

blackplat.e 
T ubes, pipes and  

fittings 
W ire
T yres, w heels, axles
Forgings
C astings

T o ta l

A lloy Steely :-r- 
T ubes and  p ipes . .  
B ars , p la tes , sh ee ts , 
s t r ip  and  w ire 

F orgings 
C astings

T o ta l

T o ta l deliveries from  
U .K . p rod .J  

A d d  from  o th e r U .K .
sources 

Ini]>orted finished 
stee l

Less in tra -in d u s try  
conversion

1948.

8 .9

3 0 .1
3 4 .7

} 59 .7{
4 .8
0.1

2 0 .3

13 .5

15 .1
12.8

3 .9
0 . 0
3 .5

T o ta l deliveries 
finished stee l

of

1949.

231 .4

0 .4

4 .7
2 .5
0 .7

8 .3

239 .7

5 .7

3 .4

248 .8

3 5 .0

21 3 .8

9 .8

3 9 .2
30 .1  
40 .4
17 .1

4 .9

2 7 .0  

13 .7

18 .5
15 .0  

4 i l  
0 .3  
3 .0

248 .1

0.0
4 .7
2 .7  
0 .7

1949. 1950.

June.*

10.1

41 .7
3 7 .3
45 .4
17 .2  

4 .7  
5 .5

20 .9

1 2 .9

1 7 .8
1 5 .2  

4 .1  
0 .5  
3 .4

M ay.*

11.0
4 1 .5
3 9 .2
4 7 .2  
2 0 .9

5 .5
5 .9

29 .0

1 4 .3

19 .5  
15.2

3 .4  
0 .5
3 .4

.248.7

250 .8

5 .8

7 .7

270 .3

39.1

231 .2

0 .5

4 .5
2 .0
0 .0

250 .9

0 .3

1 3 .7

2 7 0 .9

4 1 .4

235 .5

203 .7

5 .1
3 .1  
0.8

1 2 .5

40.1
3 8 .5
4 5 .8
1 9 .2  

5 .0  
0 .7

3 3 .0

14 .9

20 .0
10.2 

3 .8  
0 . 0  
3 .7

207 .8

1 .0

4 .9
3 .0
0.8

10.1

273 .8

5 .0

2 .4

281 .8

4 2 .0

2 3 9 .8

4 .2

5 .3

28 7 .0

4 1 .3

245

t  Excludes high-speed s tee l. + Includes finished s tee l produced 
in  th e  U .K . from  im ported  ingots an d  scm i-fln ished  s tee l.

§ E xc l. wire rods a n d  alloy-steel bars , b u t  incl. ferro -concre te  bars’.F ive  w eeks. t  In c l. 100 tons o f d ire c t ca stings .

T a b le  H .—  W eekly Average Production o f Steel Ingots atid Castings in  Ju n e . (Thousands o f Tons.)

D is tric t.
O p en -h earth .

B essem er. E lec tric
Ł*— w r- T o ta l. T o ta l 

ingots and  
ca sting -.Acid. B asic . In g o ts . C astings.

D erby, L eics., N o tts ., N o rtb an ts  an d  E ssex __ 2 .8 10 .4  (basic) 1 .3 0 .2 1 4 .0 " 0 .7 1 4 .7
L an cs , (excl. N .W . C oast), D enbigh, F lin ts ., 

and  Cheshire 1  0 .8 2 3 .3 1 .3 -: 0 .4 2 4 .9 0 .9 2 5 .8
Y orksh ire  (excl. N .E . C oast and  Sheffield) 
L incolnshire

J
2 9 .5 0 .1 2 9 .4 0 .2 . 2 9 .0

N o rth -E a s t C oast 1 .5 58 .1 _ 0 .8 0 .5 5 9 .3 1.0 6 0 .9
Scotland 4 .2 42.1 _ 1.4 0.8 4 7 .0 1 .5 48 .5
S tairs., Shrops., W orcs. an d  W arw ick _ 1 5 .9 — 0 .8 0 .7 15 .9 1 .5  • 17 .4
S. W ales and  M onm outhshire 1 1 .8 4 9 .7 5 .4  (basic) 0 .8 0 .1 •: 0 7 .4 0 .4 0 7 .8
Sheffield (incl. sm all q u a n titv  in M anchester) 8 .5 2 2 .4 _— 8 .0 0 .0 3 7 .8 1 .7 3 9 .5
N o rth -W est C oast 0 .2 2 .8 5 .2  (acid) — 0 .1 - 8 .2 0 .1 8 .3

T o t a l .......................................................... 2 7 .0 240 .0 2 1 .0 14 .4 3 .5 303 .9 8 .0 312 .5

M ay, 1 0 5 0 * ....................................................................... 2 5 .5 25 5 .0 2 1 .3 14.1 3 .3 310 .7 8 .5 319 .2
Ju n e , 1949* .. 2 5 .5 237 .0 2 1 .0 1 4 .3 3 .1 293 .0 7 .9 300 .9

T a b le  IV .— General Sun w u iry  o f P ig-iron  and  Steel Production, f W eekly Average in  Thousands o f 7'on s.)

P eriod . j I m o"ertCd 
! 0 P - ; consum ed.

Coke 
rece ip ts  by  
b la s t-fu r

nace ow ners.

O u tp u t o f 
pig-iron 

an d  fe rro 
alloys.

S crap  
used  in 
stee l- 

m aking.

■ - Steel (incl. alloy).

Im p o r ts .!
j O u tp u t o f 
in g o ts  and  

ca stings .

D eliveries 
o f finished 

s tee l.
S tocks.!

1938 .............................. 228 89 _ _.. 130 118 16 200 _ —
1948 .............................. 252 172 200 178 174 8 286 214 1,028

949 ..............................  258 169 199 183 188 17 299 231 1,275
1950— J a n u a rv  . .  . .  260 175 198 187 189 11 t 305 234 1,263

F e b ru a rv . . . .  I 250 170 194 184 200 S 325 244 1,257
M arch* . .  . .  255 174 197 186 212 12 J 330 252 1,279
A pril * . .  . .  242 171 196 183 207 11 324 236 1,320
M ay* ....  - - . . i -  248 172 199 186 204 10 319 240 1,326
Ju n e  . .  ..1  243 170 194 1S2 199 12 313 246 1,352

* F ive w eeks. t  W eekly average o f  ca len d ar m o u th . X S tocks a t  eud  o f  years and  m on ths  show n.
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D A V I D S O N  & CO.
Sirocco Engineering W orks, 
BELFAST, and at London, Manchester, Leeds, Glasgow, Birmingham, Newcastle, Cardiff.

Dust Removal Plant w ill 
solve this problem for you 
efFicientlyand economically.

Fully illustrated descriptive 
literature a v a i l a b l e  o n  
request.

ARIEL or ESCO 
C H ILL C A S T

PHOSPHOR  
BRONZE RODS

H ard  wearing  
Bronze w ith  good  

Machining Properties 
Technical Data Sheets Free on application

THE

EVRE Cun Metal Ingot*
Bearing* for ail purpose*
"  Tandem "  R .C J. Rope

Capping Alloy* 
Bamber’l  N on • Encrusting 

Zinc Roda

Phocphor Bronze Ingot*
"T a n d e m "  W hite  Bearing 

Metal*
* ly re  "  Aluminium and

Aluminium AHoy*

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

: MITCHAM 2031 (< !«*>)

G U A R A N T E E D  T O  C O M P L Y  W IT H  T H E  
F O U N D R IE S  ^Parting M aterials) S P E C IA L  

R E G U L A T IO N S  1950.

¡ a r tä r a e x
PARTIN G and FACIN G  P O W D ER

(NON-SILICA : NON-HYGROSCOPIC)

AN ECONOM ICAL AND  
E F F E C T I V E  S U B S T I T U T E
FOR ORIGINAL RUSSIAN

LYCOPODIUM
BRINGS O U T THE MOST 2 | IS M g

INTRICATE DETAIL 0 \ £
NON-REACTIVE WITH ' y j i

MOLTEN METALS
rtu  ► h 'A

F. & M. SU PPLIES LTD.
4, B R O A D  S T R E E T  P L A C E , L O N D O N , E.C.2

Telephone: L O N d o n  W A L L  2031/2 
Soles Agents for London and Southern Counties 

W . J .  HOOKER, LTD., 4, MIDLAND CRESCEN T, N.W .3.
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Current Prices o f Iron, Steel, and Non-ferrous Metals
(Delivered, unless otherwise stated)

S eptem ber 27, 1950

PIG-IRON
Foundry Iron.—No. 3 Iro n , C lass 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 Relined 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 7s. ; Sheffield, ¿12 15s. 6 d .; 
Birmingham, ¿13 2 s .; Wales (Welsh iron), ¿12 0s. 6d.

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

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

Sheffield works.)

Ferro-silicon (6-ton lots).—15 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., 14s. 4d. per lb. of W. 
Tungsten Metal Powder.—98/99 per cent., 15s. lOd. per lb. 

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

C, Is. 5 |d . lb . ; max. 1 per cent. C, Is. 6d. lb . ; max. 0.15 
per cent. C, Is. 6fd. 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.
Metallio 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 1s. 6d. 
S i e m e n s  M a r t i n  A c i d  : 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.-E. Coast), ¿22 2 s .; chequer 
plates (N.-E. Coast), ¿22 19s. 6 d .; 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 6s. ; flats, 6 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, £211 12s. 6d.

Tin.—Cash, £803 to £804 ; three months, £794 to £795 1 
settlement, £803.

Zinc.—G.O.B. (foreign) (duty paid), £147 10s.; ditto 
(domestic), £147 10s.; “ Primo W estern,” £147 10s.; 
electrolytic, £152; not less than 99.99 per cent., £158.

Lead.—Good soft pig-lead (foreign) (duty paid), £128’ 
ditto (Empire and domestic), £128 ; “  English,” £129 10s.

Zinc Sheets, etc.—Sheets, lOg. and thicker, all English 
destinations, £167 2s. 6d. ; rolled zinc (boiler plates), all 
English destinations, £165 2s. 6d. ; zinc oxide (Red Seal), 
d/d  buyers’ premises, £136 10s.

Other Metals.—-Aluminium, ingots, £112; antimony, 
English, 99 per cent., £205; quicksilver/ ex warehouse, 
£23 10s. to £24 10s. ; nickel, £386.

Brass.—Solid-drawn tubes, 21 jd . per lb .; rods, drawn1 
28}d. ; sheets to 10 w.g., 26d.; wire, 2 6 |d . ; rolled metal, 
24Jd.

Copper Tubes, etc.—Solid-drawn tubes, 23 Jd. per lb- 
wire, 226s. 6d. per cwt. basis; 20 s.w.g., 254s. per cwt.

Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£150 to £163 ; BS. 1400—LG3—1 (86/7/5/2), £160 to £170 ; 
BS. 1400—G l—1 (88/10/2), £230 to £238 ; Admiralty GM 
(88/10/2), virgin quality, £255 to £274, per ton, delivered.

Phosphor-bronze Ingots.—P.B1, £250 to £260; L.P.B1 
£164 to £175 per ton.

Phosphor Bronze.—Strip, 34d. per lb . ; sheets to 10 w.g., 
35|<1. ; wire, 36d .; rods, 33Jd .; tubes, 38Jd. ; chill cast 
bars : solids, 34£d., cored, 35Jd. (C. C l i f f o r d  & S o n ,
L i m i t e d .)

Nickel Silver, etc.—Ingots for raising, 2s. 3Jd. per lb. (7%) 
to 3s. 2Jd. (30% ) ; rolled metal, 3 in. to 9 in. wide X 
.056, 2s. 9 ?d. (7%) to 3s. SJd. (30% ) ; to 12 in. wide X 
.056, 2s. lOd. to 3s. 9 d .; to 25 in. wide x .056, 3s. 
to 3s. l id .  Spoon and fork metal, unsheared, 2s. 6Jd. to 
3s. ojd. Wire, 10g., in coils, 3s. 3 |d . (10%) to 4s. 2Jd. ; 
(30%). Special quality turning rod, 10%, 3s. 2Jd. 
15%, 3s. 6 J d .; 18%, 3s. l l jd .


