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PU BLISHE D W E E K L Y  : Single  C o p y ,  9 d .  By P o s t  I Id .  A n n u a l  S u b s c r i p t i o n ,  H o m e  40s. ,  A b r o a d  45s.  ( P re p a id ) .

49 ,  W e l l i n g t o n  S t r e e t ,  L o n d o n ,  W . C . 2.  ' P h o n e  : T e m p l e  Bar  3951 ( P r i v a t e  Bran ch  Ex c h a n g e )  G r a m s  : " Z a c a t e c a s ,  Rand , L o n d o n "

Brassfoundry Report
With the issue of “ T he Brassfoundry ” the title of 

a Report* m ade by a team  of m en from  the brass­
foundry industry after a tou r o f  inspection of foun­
dries in the U nited  States, the trilogy is now com ­
pleted. T he earlier ones em anated from  the steel- 
founders and jobbing ironfounders, and the three 
together m ake a  fascinating series o f m anuals as to 
what should be done in this country. They all insist 
on better incentives fo r everybody in  industry : easy 
conditions fo r  the acquisition of new buildings and 
plant, and on a lowered level o f taxation. This latest 
Report has rightly taken cognisance of w hat has p re­
viously been published, and has stressed no t m echani­
sation, but m otorisation of the industry. This starts 
with a knock-out in a set position, followed by a 
simple sand-prepaxing unit. Then by the use of 
portable m oulding machines and generally mobile 
plant, plus a few lengths o f roller conveyor, the 
foundry is converted from  a workshop to a m anufac­
turing plant.

This is, o f course, the m aterial aspect, for on the 
hum an side stress is laid on incentives, and to be 
candid, it is here tha t G overnm ent help is needed 
for im plem entation. The present rate o f taxation is 
such as to take off no t merely the cream  of the re­
ward fo r extra effort, but the m ajo r p art o f the milk, 
too, fo r if one really does well, all that is left is a 
paltry sixpence of every pound earned. Though 
working m en do not pay a t this high rate, they are

* P ub lished  by  th e  A nglo-A m erican Council on P ro d u ctiv ity , 
21, T othill S tree t, London, S.W .l. P r ic e  7s. 6d. (post free)..

very heavily hit. It has been stated in  the Report 
that it m ay be tha t the British prefer security and 
leisure to  a  higher standard  of living, yetis i t  p leasant 
to take a holiday with scarcely the price o f a “ bitter ” 
in one’s pocket? The R eport stresses the need for 
m echanisation, b u t we fear the wrong w ord has been 
used, and, as we indicated earlier, “ m otorisation ” 
is m ore apt. “ Safety first ” comes in fo r considera­
tion, and the attitude is very different in America 
from  this country. There is recognition that, no 
m atter w hat is done, factories are still potentially 
dangerous. Instead o f m aking m achinery “ fool­
proof,” they endeavour, and no doubt with ou tstand­
ing success, to rem ove the stigma o f “ fool ” from  the 
mental m ake-up o f their staff, by deeply inculcat­
ing a sense o f “ safety first ” into everybody.

This Report, like others in their respective spheres, 
needs to be implemented by the brassfoundry indus­
try  in general, b u t the tru th  is that com m unal acti­
vities are shouldered by quite a small percentage of 
firms engaged in  th is industry. I t is high tim e tha t 
a ll m anufacturers o f non-ferrous castings added to 
every invoice they send out a fraction o f one per 
cent, fo r co-operative interests such as research and 
development, thus acting along lines parallel to those 
in vogue in  France. T he R eport is excellent and 
every bronze and brass foundry  should procure a 
copy and ac t on the precepts enunciated. M r. 
F rank  H udson an d  his team  are to  be congratulated 
on the high standard o f  reporting they have 
achieved.

B
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International Committee o f  Foundry Technical Associations
M em bers o f the International C om m ittee o f  F oundry Technical Associations photographed at the 
Brussels Conference. Reading fro m  left to  r ig h t :—

Fron t row M r. W . L. Scelbach (U .S.A .), C oipm endatore M. O livo (I ta ly ) , M r. T. Alakem son, m . b. e . (U .K .), M r. J .  K iistor 
(G erm any), Dr. G. V an ze tti ( I ta ly ) ,  M r. F . W. B. Spies (H o lland ), M r. V. C. F a u lk n e r  (U .K .), M r. M. B orgerhofl (B elg ium ).

M iddle r o w D r .  P . \V. M uller (S w itzerland), Air. J .  Sissener (N orw ay), S ir. Colin G resty  (U .K .), Air. E . 0 .  Lissell 
(Sweden), Air. J .  D rack m an n  (Sweden), Air. E . R eitsem a  (H olland), D r. E . H ugo  G erm any), Air. J .  Fou lon  (B elg ium ).

B ack  row :—Air. G . L a m b e rt (U .K .), Air. A. B rizon (F ra n ce ), M r. V. D e lp o rt (R ep . U .S.A .), Air. AI. Y uilleu in ier (S w itzerland), 
Air. J .  G offart (B elg ium ), Air. O. Hoff (D enm ark ).

Correspondence
J tV e  accept no responsib il ity  for the  s ta te m en ts  m ade  or the  

opinions expressed by  our correspondents .)

PATTERNMAKERS’ ASSOCIATION
To the Editor o f the F oundry  T rade J ournal

S ir ,—I was particularly interested in your Editorial 
in which you refer to the non-existence of a master 
patternmakers’ association, as “ almost incom­
prehensible.” It was obviously impossible for you to 
discuss at any length in your article the pros and cons 
of such a move. I would like, however, to comment 
upon two factors you mention.

Dealing first with the “ widespread growth of em­
ployers’ organisations since the war,” surely you will 
agree that many of these organisations are typical of 
trade prosperity, just as unemployment and bankruptcy 
are typical of trade depression, and at the first chill 
wind of economic stress they will disappear overnight.

Regarding your second point, namely the necessity 
for an association in order to co-operate on technical 
training, I would like to say this. I am still in my 
forties, and from the days of my apprenticeship I have 
never at any time noticed any lack of facilities for 
those persons who were prepared to take advantage of 
such facilities.

It does, therefore, appear to one to be difficult to 
argue the case for an association based upon these 
points, and as I have often thought about the possi­
bilities of such an organisation, the more I have been 
confronted with the many difficulties due to the economic 
relationship of the master patternmaker to the whole 
framework of the engineering and foundry industry. 
I write this letter not as one opposed to the views you 
express, but rather as one favourably disposed but 
unable to see the possibilities.

Yours, etc.,
J . Bailey 

(for Cooke Bailey, Limited).
September 18, 1951.

[We think all industries should have an employers’ 
organisation in order that they may negotiate with 
Government departments—in the case of master 
patternmakers the supply of adequate quantities of 
suitable timber in times of shortages. Again, there is the 
question of representation on bodies which adjust the 
wages paid to skilled labourers or arrange teaching 
courses. Then, there are such questions as the poach­
ing of labour. This is minimised when the various 
employers not merely know one another but actually 
become friends. Questions of apprenticeship condi­
tions sometimes need discussion. So one could con­
tinue.—E d ito r .};

Notes from the Branches
W ales and M onm outh

On August 17, 40 members of the Wales and Mon­
mouth branch of the Institute of British Foundrymen 
visited the Stanton Ironworks Company Limited, 
Nr. Nottingham. The six-hour journey by coach 
from Cardiff necessitated an early departure. On 
arrival at Stanton, Mr. P. H. Wilson, O.B.E., past- 
president of the Institute, presided at luncheon kindly 
provided by the Company. Mr. Harold Davies, branch 
president, expressed the thanks of members for the 
invitation to visit Stanton Works, and Mr. P. H. Wilson, 
in welcoming the party, gave a brief outline of the tour 
of the works which included the 'spun-pipe plant, 
mechanised foundry and the apprentices’ training 
centre. The last was an established department in the 
company’s organisation where apprentices were 
encouraged to make the most of opportunities in their 
early years, thus assisting their future progress in the 
industry.

Returning to the canteen for tea before departure, 
Mr. Davies briefly thanked Mr. Watson who represented 
the Company on this occasion for the many courtesies 
afforded the party on this memorable visit.
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Abstracts from  the Brussels Conference 
Technical Papers

The fo llow ing abstracts have been taken from  the technical contributions to the International F oundry  
Congress held in Brussels fro m  Septem ber 9 to 14, when the whole range o f  subjects from  pure theory 
to floor practice was dealt w ith in upwards o f  fo rty  Papers. The contributions m ay be said to  reflect to 
some extent the opinions held and degree o f  developm ent in the countries o f the A u thors and the special 
value o f such a  m eeting is derived from  this free interchange. The fu ll Papers have been printed and  
bound in a single volum e by the organisers o f  the Congress but i f  any reader specially wishes to  consult 
an individual item it is suggested he should  write first to  the E ditor o f this  J o u r n a l , when an effort 
will be made to supply the one required. A ll the Papers are printed in French or English. F rom  the 
necessity fo r  space econom y, m any o f the fo llow ing abstracts record only the main conclusions drawn

fro m  the mass o f experim ental data presented.

Dimensioning Risers and Feeding Heads
B y  J .  S . Abcouiver (W erkspoor, Holland) 

Conclusions
(1) F o r the sam e superheat, m ould and metal, 

Chworinov’s claim s are in  accord w ith the end of 
freeze times of the “ H ea t and M ass F low  Analyser 
L aboratory.”

(2) Superheat is o f param ount im portance on start 
of freeze time, and in  a lesser degree on end of 
freeze tim es and feeding.

(3) Risers and heads can be calculated m athe­
matically som ew hat m ore simply as w ith C aine’s 
equation b y : —

(4) F o r the rela tion  volum e o f casting divided 
by surface of casting has to  be taken the m axim um

V
value —  and the riser o r head has to be pu t on

V n
that place.

(5) W hether feeding proceeds as anticipated 
depends largely upon the hydrodynam ics of the case 
(ferro-static and atm ospheric pressure, tim e avail­
able and distance to  flow), the therm al gradient in 
the direction o f flow and  the influence of this 
gradient on  fluidity.

(6) In metals w ith a solidification range, freezing 
proceeds through the whole m ass sim ultaneously, 
obstructing a t least p a rt o f  the feeding.

(7) I t is o f little use to calculate riser o r head for 
a whole casting th a t only partly  can be fed. The 
principles o f how  to feed a casting first have to 
be solved.

(8) I t is good practice to dispense w ith risers and 
heads as far as possible, wall thicknesses, height 
and kind of m etal and m ould being the limiting 
factors.

Nodule Genesis and Growth in Magnesium- 
treated Hypoeutectic Irons

By R. P . D unphy  and W . S. P ellin i (N aval Research 
Laboratory, W ashington, D .C.)

It is tentatively concluded th a t the sequence o f 
events occurring during the solidification of hypo­

eutectic cast iron properly treated with magnesium 
can be outlined as follow s: —

Stage 1 : The solidification of dendrites o f aus- 
tenite beginning a t the liquidus tem perature and 
continuing to the tem perature a t which the norm al 
eutectic consisting o f flake graphite and austenite 
would occur.

Stage 2 : Suppression of the norm al flake graphite 
eutectic during w hich interval graphite precipitates 
from  localised regions o f supersaturated  interden- 
dritic liquid in a spherulitic crystallisation mode.

Stage 3 : Solidification of the rem aining eutectic 
liquid as an austenite-iron carbide com plex and 
rapid m alleablisation of the structure resulting in 
growth o f the graphite particles.

Quantity Production o f Splieroidal- 
graphite Cast Iron

B y  N . Croft, Lloyds (Burton) L im ited
Spheroidal-graphite. cast iron has passed the 

laboratory  stage and  even that of the pilot plant. It 
is now  exploited on a com m ercial scale. The tech­
niques of both  m elting and processing have been 
established and their application has been m ore or 
less standardised according to each case. Though 
for the m oulding and coring of the castings in 
nodular cast iron  no special precautions are neces-- 
sary, the layout o f the runners and  risers require 
special attention. Only the cleanest possible m etal 
should en ter the moulds, and that w ith a m inim um  
of turbulence. Cleanliness and especially the elimi­
nation  o f the sulphurous slag m ust be rigorously con­
trolled.

Shrinkage is m uch the same as fo r  steel castings, 
and thus the feeding heads m ust be o f the same 
type as in  steelfoundry practice. T he “ l i f e ” of 
the m etal is less than  th a t o f the base iron. So far 
as fettling is concerned, norm al practice is fol­
lowed. H owever, it is recom m ended tha t risers 
should no t be broken off w ith a sledge unless the 
riser has been well notched, as there is a tendency 
for the heads to  break into the casting. The better 
m ethod is to use the oxy-acetylene flam e cu tter as in  
steel practice.

N odu lar cast iron can be subm itted to various 
heat-treatm ents. F or a ferritic structure, it is obvi­
ously necessary to take the thickness of the section
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into consideration. Heavy sections are naturally 
strongly ferritic. I t is possible in such cases to 
change the structure into pearlitic by a treatm ent 
carried ou t above the critical tem perature. The 
A u tho r advises, on the other hand, tha t all castings 
no t calling fo r heat-treatm ent should a t least be 
reheated to  about 500 deg. C. to  rem ove internal 
stresses. In  conclusion, a system of m anufacturing 
control for norm al p roduction  is given.

Study o f the Design and Performance o f  
Mould- and Core-drying Stoves

B y  E . 0 . L issell, S . Fqrslund and S. R yden  (Siveden)
T he design and  operation of drying stoves are 

discussed on the basis o f replies to a questionnaire 
and experim ents in an electrically-heated foundry  
drying stove with recirculation. The drying cycle for 
sands bonded with different m ain types o f core 
binders are touched upon: —

T hree stages are distinguished in drying: —
First stage : Bringing the charge up to about 

100 deg. C.
Second stage : Evaporation a t constant tem pera­

ture.
Third  stage : Bringing charges up to drying tem ­

perature.
In  the first two stages, heat inpu t and tem perature 

a re  probably  less im portant, while these factors 
should be well controlled in the th ird  stage.

Stove tem perature should be kept within narrow  
limits when com pleting the drying cycle. Forced 
draft, w ith recirculation, is to be preferred to attain 
this.

H igh com bustion efficiency, low am ount o f excess 
air and fuels tha t give a m inim um  am ount of com ­
bustion products are to be preferred in  drying. 
H ea t losses through walls, floor and doors should 
be kept low through good design and efficient opera­
tion. M eans o f conveyance and reinforcem ent such 
as racks, boxes, plates, driers, etc., should be kept 
a t a m inim um . A  m inim um  gas velocity is neces­
sary to obtain efficient heat transfer.

The stove ought to  be loaded with as m any cores 
or moulds as possible (high load factor) if good fuel 
econom y is desired. This will, however, increase 
the drying time. M axim um  therm al efficiency seems 
to correspond w ith a definite rate o f recirculation 
at a given load factor. C ertain characteristic data, 
i.e., ra te  o f recirculation, load factor, iron  quotient 
and specific fuel consum ption are quite helpful when 
studying the perform ance o f foundry drying stoves.

Gases in Bronze
B y  TP. T . Pell- Walpole, D .Sc. (T in  Research 

Institu te  and B irm ingham  University)
Am ongst the gases which can be introduced into 

bronze, some are simply dissolved, bu t others can 
com bine w ith the constituents. A fter having studied 
the reaction o f the gas w ith the m etal in the liquid 
state, the A uthor examines the influence o f the p ro ­
ducts o f these reactions during the solidification.

The m ain gases (hydrogen, oxygen,' sulphur (SO,) 
and w ater vapour) as well as gas brought in by the 
turbulence of the casting process are separately 
studied. These gases and  the products o f their re­
actions w ith the m etal a re  the  causes o f the following 
d efe c ts :— (1) In ternal gas porosity; (2) segregation 
of the weak constituent [(a +  S) or (a  + S + C u3P_)];
(3) inclusion of sulphide o r oxide, and (4) superficial 
porosity  and a superficial film  o f oxide.

The chief sources of contam ination  a r e :— (1) 
Gases introduced with the initial charge o f metals;
(2) gases present in  the furnace atm osphere, and (3) 
gases absorbed during casting. W ith a  knowledge 
o f these three sources o f gas, it is possible to find 
m eans to  elim inate them , and the A uthor sets out 
the precautions to  take and the treatm ent to give to 
the m etal to  ensure a m inim um  of contam ination.

Surface Treating Grey Iron to Meet 
Specific Industrial Applications

B y  C. 0 . Burgess (Technical Director, Gray Iron  
Founders'1 Society, U .S .A .)

A n attem pt has been m ade in this P aper to out­
line briefly coating processes by which grey iron 
can be m ade to m eet exacting corrosion, w ear, oxida­
tion or appearance standards. I t should be noted 
th a t whilst gtey iron is in some cases especially 
adapted to such treatm ents, the preparation  of the 
surface fo r coating m ay differ from  that used in the 
case o f steel o r non-graphitic m aterials. This is p a r­
ticularly true in  surface preparation  for tinning and 
fo r electroplating.

Possibility o f adapting  a  readily-availablem aterial, 
such as grey iron, to  m eet rigorous industrial appli­
cations is o f im m ediate im portance in  recurring 
periods of m etal and  alloy shortages. Use of coated 
m aterials as substitutes fo r highly-alloyed metals 
is naturally  of m axim um  interest to  design engi­
neers when surface characteristics are  o f prim ary 
influence in determ ining w hether a m aterial is suit­
able fo r a  given application. Before replacem ent or 
substitution, it is assum ed tha t the substituted 
m aterial will have been exam ined as to w hether it 
will m eet m echanical requirem ents.

Technical Education in the Danish  
Foundry Industry

B y  Ove H o ff (Denmark)
T he A uthor describes the curren t position o f the 

organisation fo r the training of apprentices, fore­
men and executives in D enm ark. The principle of 
this education is the sim ultaneous holding o f the 
theoretical courses at school with practical appren­
ticeship in the foundry. It has to be noted that the 
num ber o f students fo r the forem anship grade is 
lim ited by the possibilities o f em ploym ent in the 
industry.

Belgian Contribution to a 
Tentative Standard for Foundry Patterns

B y  Professor P . Houzea de Lehaie (M ons)
U nder the auspices o f Fabrim etal during the year 

1949 and 1950 a com mission com prising members
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o f the Association Technique de Fonderie de Bel­
gique and of the Société Belge des M écaniciens 
have co-operated to establish the basis o f w hat 
could be called a “ T entative standard  fo r  F oundry  
patterns.”

This tentative standard  no t only classifies the raw 
m aterials and  construction of patterns, bu t still gives 
very valuable recom m endations to the pattern­
maker, the custom er, technician, and foundrym an 
to ensure m axim um  efficiency.

T he rep o rt particularly  insists on  a  co-operative 
spirit between the patternm aker, the designer, and 
the foundrym an.

Utilisation o f the Microscope in the 
Non-ferrous Foundry

B y  P. M athy  (Belgium )
The A uthor gives a few applications of the m icro­

scope in the copper-base foundry. T he samples are 
polished either by abrasives or electrolytically. If 
chemical analysis be the usual m eans of contro l for 
the non-ferrous foundry, the exam ination of sample 
under the m icroscope can give very valuable in for­
m ations in  less time. In  som e cases it is possible 
through a m icro-exam ination to adjust the mix from  
one m elt to another. M acrography techniques— still 
simplex-— are also very reliable fo r the detection of 
certain defects.

Grain R efinem ent in Magnesium  
Foundry Alloys

B y  J .  Gris (France)
T here are three processes for refining the grain of 

magnesium a llo y s:—(1) Superheating; (2) physico­
chemical reactions, and (3) metallic additions.

(1) Superheating can  only be used fo r alloys where 
the basic addition is alum inium . Experience has 
established a few practical rules applying to super­
heating.

(2) A s to the use of physico-chem ical reactions, 
the A uthor has experim ented with the following 
ag en ts:— Chlorine, iron  chloride, magnesium  car­
bonate (giobertite), the hexachlorethane (CCL-CCL) 
and the hexachlorocyclohexane (C6H 6C16). The 
alloy on which the tests were conducted was G-A9 
(A1 =  8.3 per cent.; Zn = 0.5 per cent.; M n =  0.35 
per cent.).

(3) Fig. 7 gives the structure of the Z5Z (Zn 4 per 
cent., Z r  0.7 per cent.) alloy of M agnesium  Elec­
tron, L im ited (England), which has been treated by 
the m etallic-addition process (in this case zirconium).

A s-cast Structure o f Ca/Mg-treated 
Nodular Cast Iron with and without 

Secondary Inoculation
B y A . L . De S y , J .  V idts and R . Collette ( U niversity 

o f Ghent)
A com parative study of the C a /M g  nodular iron 

process, with  and w ithout secondary inoculation, is"  
made in relation to the three im portant variables: —

(1) F inal com position of the iron; (2) cooling rate, 
and (3) type of nodulising alloy.

Com parison of the results from  three series of 
heats produced w ithout secondary inoculation and 
three series o f heats of alm ost identical com posi­
tion produced with  secondary inoculation shows very 
definitely that secondary inoculation is a t least u n ­
necessary; indeed, the m echanical properties o f the 
nodular irons produced w ithout secondary inocu­
lation are generally better.

I t is also stated th a t low -carbon irons and de­
finitely hypo-eutectic com positions are less favour­
able than nearly eutectic irons. T he effect o f cool­
ing rate on the structure of the m atrix is studied by 
varying the section thickness of the castings.

Concerning the nodularising alloys, two types are 
considered: the C a /C u /S i type, with 1.5 to 2 per 
cent. Mg, and the C a /C u  type with 1.5 to 2 per cent. 
Mg.

Control o f Light-alloy Castings for Jet 
Engines

B y  J .  Ophoven (Belgium)
The control fo r the production o f jet-engine 

castings m ade in  the F abrique N ationale des Arm es 
de G uerre light-alloy foundry consists o f the follow­
ing operations, both before and after pouring : —
(1) Chem ical control o f  raw  m aterials; (2) tem pera­
ture control during the melt; (3) de-gassing of m etal;
(4) study of the de-gassing stage; (5) chemical 
analysis o f the tensile test-bar; (6) surface prepara­
tion; (7) talc exam ination of the surfaces; (8) milling 
test w ith flexible milling m achines, and (9) X -ray 
exam ination of specimèns (gas-holes, porosity, 
shrinkage, segregation, etc.).

An exam ple of application of these contro ls on a 
casting illustrates the proposed process and gives 
the different steps carried before obtaining a p rac­
tically perfect casting.

Possibilities o f the Combined Treatment 
(Ca/Mg) for Nodular Iron

B y  A . L . De Sy , R . Collette and J .  Vidts ( U niversity 
o f  Ghent)

T he com bined C a /M g  process fo r the production 
of nodular iron  is com pared to the straight M g p ro ­
cess on the base of their respective advantages and 
inconvénients. A  brief description is given of some 
300 experim ental heats treated  by th e  C a /M g  p ro ­
cess, w ithout secondary inoculation. The m echani­
cal properties of the obtained nodular irons are 
studied in  relationship to  the structure either as-cast 
or a fte r  com plete annealing.

A ccording to  the structure of the m atrix , four 
classes are considered :— (1) Pearlitic nodular irons;
(2) nodular irons w ith a continuous pearlitic net­
work; (3) nodular irons with a continuous ferritic 
network, and  (4) ferritic nodular irons.

By plotting  m echanical properties against struc­
ture of the m atrix , very regular curves a re  obtained 
for tensile strength and elongation.

Finally, the possibilities o f the industrial appli­
cation o f the relatively-new  com bined C a /M g  
process are discussed.
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Abstracts fro m  the Brussels Conference Papers

Effect o f Burn-out on Melting Conditions 
with Special Reference to the Water- 

cooled Cupola
B y  J .  L . Jones and Fr. v. Bergen (International 
M eehanite M etal Company and the Globe Foundry, 

Holland)
T here are two possible m ethods of reducing to a 

m inim um  the cupola lining w astage :— (1) Im prov­
ing the refractory  quality of the lining, and (2) im ­
proving the w orking conditions o f the furnace. F or 
this second case, it would be possible to cool down 
the lining to a sufficiently low tem perature as to 
decrease and eventually suppress any burning back. 
A fter having defined the average burning back 
(arithm etical average of the attacked area above 
each tuyere), the A uthors give the results o f 
three series o f tests carried  ou t w ith a cupola the 
melting zone o f which is cooled by a w ater coil. 
These tests have dem onstrated tha t by w ater cooling 
of the m elting zone it is possible to obtain  a m ini­
m um  burn-out o f the lining and perform  longer 
melts w ith all the econom ical and m etallurgical 
advantages resulting from  a  constan t inside cupola 
diameter.

T he A uthors are now  carrying o u t tests on  a  small 
cupola cooled on all its height with the hope of 
obtaining still better results.

Ductile Iron—Its Significance to the 
Foundry Industry

B y  Albert Gagnebin (International N ickel Company, 
New York)

A n industry such as a m ining operation located 
in an  area rem ote from  the norm al supply of re­
placem ent parts should find it useful to  operate a 
foundry fo r the m anufacture of ductile iron. By 
this m eans such an  industry could go a long way 
tow ards becoming self-sufficient. Inventory costs 
o f spare parts would be reduced and time lost wait­
ing fo r deliveries circum vented. The broad range 
of utility o f ductile iron and its inherent advantages 
in m anufacture as com pared to o ther ferrous 
m aterials are clearly evident under such circum ­
stances. M alleable iron  is prim arily useful in  light 
castings m anufactured  in large quantities. Cast steel 
has a m uch broader range o f utility than malleable 
iron, bu t because o f its lesser fluidity, is better 
adapted  to medium  and heavy sections no t too  in ­
tricate in design. The m anufacture o f either of 
these m aterials is best accom plished in a reverbera- 
tory or in an  electric fu rnace and  both  types o f in­
stallation require considerable capital investment. 
F urtherm ore, neither is com pletely flexible fo r an 
operation which m ay require a small am ount of 
m etal one day fo r light castings o r a very large 
quantity  o f m etal a t ano ther tim e fo r a  single large 
casting. Ductile iron, on the o ther hand, because 
it can be produced in the cupola and because of its 
fluidity, has wide flexibility with respect to  the size, 
intricacy and num ber of castings that can be p ro ­

duced at any given time. F o r exam ple, one foundry 
operated by a m anufacturing concern in the United 
States processed 120 tons of ductile iron during the 
m onth of A pril, 1951. O f this, 90 tons of good cast­
ings w ere obtained and 415 individual parts were 
m ade, ranging in weight from  5 lb. to 3i- tons. It 
is possible w ith a cupola operation to  m eet a greatly 
varied dem and with respect to the type of castings 
produced. Furtherm ore, less skill is required for 
the m anufacture of ductile iron  than some of the 
o ther foundry  alloys. Its com positional lim its are 
broad and not critical, a w ide variety of m aterials 
can be used fo r the base iron, an d  castings which 
m ay no t m eet specifications in the as-cast condi­
tion can be very simply heat-treated to harm onise 
with the requirem ents. I t  should not be inferred 
from  this statem ent that technical con tro l is no t re­
quired. How ever, the control is sim pler and the 
foundry problem s less than  w ith m any other 
materials. It is, fo r exam ple, easier to  m anufac­
ture ductile iron than it is to  m anufacture high- 
strength, acicular grey iron. Its fluidity, its suit­
ability for pressure castings, and its freedom  from  
hot-tearing all contribute to the facility o f its p ro­
duction. A lthough ductile iron w ould no t com ­
pletely fulfil the requirem ents of an  isolated mining 
operation, since such items as crusher jaws and 
other parts requiring highly-specialised properties 
would be required from  outside sources, it is 
evident th a t a large degree of self-sufficiency would 
be achieved and tha t the industry could perhaps p ro ­
duce in  its own foundry 90 per cent, o f its replace­
m ent parts.

F o r m any o f the sam e reasons, ductile iron should 
be extremely useful to those countries which are 
not yet fully industrialised. T he capital investm ent 
can be considerably lower than  tha t fo r the m anu­
facture of o ther m aterials. This perm its a  larger 
num ber of units and a larger ou tpu t fo r the same 
investment. W ith the developm ent o f the basic 
cupola, o f which there are now a num ber operat­
ing in the U nited States producing a base iron  with 
a sulphur content o f 0.02 per cent., no critical or 
expensive m aterials are required. F urtherm ore, in 
an  expanding industrial econom y where require­
ments cannot be accurately forecast, the broad 
scope of properties available in  ductile iron should 
be advantageous and will allow m axim um  realisa­
tion o f new design concepts. Typical castings being 
produced in ductile iron  range from  light-iron cast­
ings, thousands o f which are m anufactured each 
week, to an  anvil block, which weighs roughly 
50 tons. A  ductile-iron foundry  could usefully serve 
a  wide variety of industries, including the agricul­
tural, m anufacturing, transportation , m ining and 
petroleum  fields.

In  a highly industrialised country like the United 
States, ductile iron  perm its the decentralisation of 
p roduction , which is desirable from  m any view­
points. It multiplies the available sources of supply, 
reduces transporta tion  costs, and in m any cases re­
duces m anufacturing costs. G reater flexibility is 
achieved w ith a num ber o f small units as com pared 
to  a large single one an d  the industrial econom y as 
a w hole can accom m odate greater fluctuations in  the 
size and  the natu re  of the dem ands m ade on it.
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I t is generally m ore readily possible to m ake rapid 
changes in sm a ll. operations than in large ones. 
Furtherm ore, m any industries in the United States 
have found that there is an optim um  size for m any 
operations and that efficiency is sacrificed when the 
individual units are too large. In  addition, it is 
always advantageous to have the m anufacturing 
unit located close to the m arket being served. The 
low capital investment required fo r ductile iron 
makes it possible for certain industries to add a 
foundry to their facilities, thereby achieving greater 
self-sufficiency and economy. W hen m aterials are 
purchased from  m any sources in a com plex opera­
tion, the uniform  flow of these m aterials can only, 
be accom plished through the considerable expen­
diture of time and money.

The invention of ductile iron  provides a new 
m ethod fo r utilising iron, one of the oldest and most 
useful m etals known to man. T he A uthor is con­
fident tha t it is destined to become the second rank­
ing casting m aterial and that it will create new and 
broad m arkets for the foundry.

CFurther abstracts from  these Congress Papers 
will appear shortly.)

Institute o f Metals
D iscussion on “ M etals Econom ics ”

As previously announced, a general discussion on 
“ Metal Economics" will be held, beginning at 10 a.m., 
at the Park Lane Hotel, Piccadilly, London, W .l, on 
October 17. The president, Prof. A. J. Murphy, M.Sc., 
will occupy the chair. The meeting will be divided into 
two half-day sessions. At each session several short 
Papers will be presented, after which there will be a dis­
cussion restricted to the subject of the session. Visitors 
will be welcome at the meeting and, in view of the im­
portance of the subject, it is hoped that there will be 
a large attendance.

The programme includes Papers from Mr. R. Lewis 
Stubbs (British Non-Ferrous Smelters’ Association), 
“ World Supply of Non-ferrous Metals, including the 
Light Metals Prof. S. Zuckerman, C.B., F.R.S. (Birm­
ingham University), “ Metals as Natural Resources 
Dr. T. P. Colclough, C.B.E. (British Iron and Steel 
Federation), “ Iron O re: World Demand and Re­
sources” ; Mr. C. A. Bristow, Mr. A. J. Sidery and Dr. 
H. Sutton (Ministry of Supply), “ Scope for Conserva­
tion of Metals, Ferrous and Non-ferrous Mr. C. Dins- 
dale (British Railways), “ Economy by Standardisation 
of Alloys and of the Method of Reclamation of Scrap 
Metals Mr. F. Hudson (Mond Nickel Company, 
Limited), “ Influence of Specifications on Productivity 
and the Economic Utilisation of Ferrous and Non- 
ferrous Metals Mr. E. H. Jones (Capper, Pass & Son, 
Limited), “ Secondary Heavy Metals,” and Colonel W. C. 
Devereux, C.B.E. (Almin, Limited), “ Secondary Alumi­
nium and Magnesium.”

In the evening (8.0 to 11.0 p.m.) there will be an 
informal conversazione at the Institute’s headquarters, 
4, Grosvenor Gardens, London, S.W.l, at which there 
will be a small exhibition of apparatus, equipment, speci­
mens and recent books. A charge of 3s. 6d. will be made 
to cover the cost of light refreshments.

On the following day, Thursday, October 18, there 
are to be several visits to works. A charge of 5s. will 
be made to cover transport and administrative expenses, 

(Concluded at the foot o f Col. 2)

Publication Received
Gibbons Post-war Report. Issued by Gibbons Brothers, 

Limited, Dibdale Works, Dudley, Worcester.
This is an example of publicity at its highest level 

It is dignified, beautifully and clearly illustrated, splen­
didly bound in green, with the title set out in raised 
lettering. There are 47 illustrations—in fact, it is 
mainly a book of illustrations—yet in all these there are 
but two human figures. I t appears to be a good 
policy. The make-up of this brochure is to take a type 
of plant, say gas works plant, then list the post-war 
installations, followed by a few pages of typical illus­
trations. The final pages illustrate the extensions car­
ried out to their own works. The reviewer compli­
ments the publicity department on having made such a 
handsome contribution to the field of trade literature.

F. Perkins “  At Hom e ”
Last week, the well-known firm of Diesel-engine 

builders, F. Perkins & Company, Limited, of Peter­
borough, entertained two parties each numbering 250 of 
their suppliers. To-day conditions are such that one can­
not give service to customers unless one is well supplied 
with raw material and by showing the suppliers the fac­
tory, they obtained a much better understanding of the 
firm’s requirements. Over an excellent luncheon, the 
chairman of the company, Mr. F. Perkins, related how 
the firm, now ranking amongst the largest makers of 
Diesel engines in the world, was only 18 years old. He 
stated that recently they had acquired a supply of 
French castings to alleviate the current pressure, for the 
factory is being doubled in size. For the equipment of 
the new extension, German machinery is being imported 
on a considerable scale. The factory, which is located 
in a splendid garden, is well equipped both as to machi­
nery and handling. There is no foundry, but it would 
not surprise the writer if plans were on the drawing 
board for such a development.

I.B .F . Gardom Students’ Fund
This fund was provided by J. W. Gardom, President 

1945-46, in order to enable young foundrymen, usually 
within the range of 20 to 25 years, to have the oppor­
tunity of participating in the various sub-committee 
meetings of the Technical Council of the Institute of 
British Founders. Selected students are allocated to 
an appropriate sub-committee, and the expenses of 
attending meetings are met from the fund. If necessary, 
the Institute is prepared to approach employers with 
regard to the required leave of absence. Since the fund 
was inaugurated, a number of selected students have 
been attached to various sub-committees, and the 
scheme has been exceedingly successful.

It has now been decided to invite further applications 
from young foundrymen to participate in the fund. 
Those who are interested are requested to apply to the 
secretary of the Institute for an application form, which 
should be returned not later than October 13.

and tickets must be obtained from the secretary in 
advance. These visits are restricted to members of the 
Institute. Transport will leave 4, Grosvenor Gardens, 
London, S.W.l, at 9.30 a.m., and the works to be visited 
include Enfield Rolling Mills, Limited, and Enfield 
Cables, Limited, Brimsdown, Middx; High Duty Alloys, 
Limited, Slough, and Telegraph Construction & Main­
tenance Company, Limited, Greenwich.
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Industry and Design
The Design Congress which was held at the Royal 

College o f A rt in London last week attended by 
chairm en, directors, and m anagers of m any leading 
firms from  this country and overseas, revealed simi­
larities and conflicting m ethods of treating the 
increasingly im portan t question of design in indus­
try. Papers prepared by 23 industrialists explained 
the character o f their com panies’ design policy, how 
it was devised and executed, and its com m ercial 
im portance. T he Papers read by D r. H arold 
H artley, chairm an of R adiation , Lim ited, and Mr. 
W. T. W ren, who is a d irector of Allied Iron- 
founders, L im ited, an^l m anaging d irector o f Aga 
H eat, L im ited, both stressed the necessity fo r design 
policy in industry to be the responsibility of 
m anagem ent.

Sir H aro ld  H artley  said that a design team  should 
include an  “ artist-technician ” w ho appreciated the 
function of artist, craftsm an, and engineer. “ In 
the team ,” h e  added, “ som e are concerned 
prim arily  w ith  the w ay things look, som e with the 
way they work, and others w ith the m anner in 
which they a re  built. Industrial design m ust incor­
porate all three facets.” W ith changes in construc­
tion and  design, and w ith the increasingly im portant 
part played by the R adiation  group’s central re­
search and developm ent section, m ore and m ore 
specialist technologists w ere engaged. As their 
influence grew, th a t o f  the patternm akers dim in­
ished. T he custom er, representing the majority 
taste, he said, was the final arb iter of good design. 
T here seemed to be a need fo r education and 
industry had a  rô le  to play in the process. P roduc­
tion an d  sales sections o f a n  organisation m ust exer­
cise forbearance and understanding, lest a good 
design be condem ned because it was possibly m ore 
difficult to m ake o r to  sell.

Courage to begin and  to know  when, how, and 
w here to  stop w ere p u t forw ard by M r. W ren as 
the im portan t points to  rem em ber in  the fram ing 
and operation o f  a design policy. M r. W ren is also 
a believer in  the individual flair. If  the ideas and in ­
stincts o f a designer, especially an outside consultant, 
were probed  too  closely by too m any insensitive 
m inds, they lost their “ glorious spontaneity and 
therefore a  great deal o f their value,” he said. On 
the question  o f public taste, M r. W ren said he did 
no t th ink  public taste was in general ahead of the 
average m anufacturer. I t  was passively receptive, 
w ith a  few preferences and prejudices which 
research disclosed.

I.E .E. Scottish Centre’s Chairman
The designer of m any large high-voltage trans­

form ers for the grid system, rectifier installations 
for railway electrification, and transform ers for 
hydro-electric schemes at hom e and  overseas, M r . P. 
B u t l e r , who is m anager of the transform er and 
rectifier departm ents of Bruce Peebles & Com pany, 
Limited, Edinburgh, has been elected chairm an of 
the Scottish centre of the Institution of Electrical 
Engineers.

National Research Developm ent
Three new appointm ents to the m em bership of the 

N ational Research Developm ent C orporation  have 
been announced by the President o f the B oard of 
T rade. One of the new m em bers is M r . J . F. L o c k ­
w o o d , m anaging director o f H enry Simon, Limited, 
m anufacturers of storage silos and handling plant, 
etc., o f Cheadle H eath , S tockport (Ches). S ir  
R o w l a n d  S m it h , chairm an o f  the F ord  M otor 
Com pany, Lim ited, and S ir  H en r y  T iz a r d , f .r .s ., 
are  the other two new  members.

T he m em bers of the corporation whose initial 
periods of service recently expired have been re­
appointed, S ir  P ercy  M i l l s , w ho is m anaging 
director o f W. & T. Avery, Lim ited, weighing 
m achine m anufacturers, etc., of Birm ingham , con­
tinuing as chairm an. L o r d  H a l s b u r y  remains 
m anaging director, the o ther m em bers of the cor­
poration  being S ir  J o h n  D u n c a n s o n , chairm an of 
D aniel Varney, L im ited, engineers, of G lasgow, and 
a director o f other com panies, S ir  E d w a r d  H. 
H o d g s o n , M r . W. E . P . J o h n s o n , S ir  E d w a r d  D e 
St e in , P r o f . P . M . S. Bl a c k e t t , and P r o f . E . C. 
D o d d s .

Radiographic Inspection
The use of rad iography as a m ethod of inspection 

in industry was referred to by Dr. Edwin Gregory, 
a d irector and chief inspector of Edgar Allen & 
Com pany, L im ited, the Sheffield steelm akers, when 
he delivered a  Paper a t the opening session of the 
convention o f the Institu tion  of Engineering Inspec­
tion in Glasgow. H e estim ated th a t 20 per cent, of 
British steel foundries were m aking frequent use of 
radiographic facilities, both  in the im provem ent of 
foundry technique and in the final inspection of cer­
tain castings.

Explaining the value o f engineering inspectors, 
Brigadier E. M. R ansford, a chief inspector o f arm ­
am ents, told a Press conference held in  connection 
w ith the convention tha t whereas in  the old days the 
craftsm an w as his own inspector, w ith  the increas­
ing use of m echanised tools m ore and m ore un­
skilled labour was being used, and it therefore be­
cam e increasingly necessary to  take the critical func­
tion o f inspection ou t o f the hands of the workman 
and apply it from  outside. A  standard  of inspection 
should be aim ed a t tha t w ould m ake the accept­
ance of the finished product autom atic.

P r in c ip a l  r e p r e s e n t a t iv e  o f M etropolitan- 
Vickers E lectrical E xport C om pany, Lim ited, since 
1948, M r . F. R. M a so n  has been appointed a 
director o f the com pany. A fter com pleting his 
course as a college apprentice with M etropolitan- 
Vickers Electrical Com pany, L im ited, in 192S, he 
spent several years on pow er engineering work, and 
during tha t tim e he w on the graduates' prize o f the 
Institution o f M echanical Engineers, and spent a 
year w ith A .E.I. (India), Lim ited, as technical repre­
sentative. In  1938 he becam e engineer-in-charge 
o f the paper-m ill section o f the general engineering 
departm ent, and he held this position until 1948.
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Factors Affecting the Solubility o f Carbon 
in Iron

B y  R . V. R iley , P h .D ., B .S c ., A . I .M .

0Continued from page 339.)

Metallographic Examination
Specimens from  the interesting series o f experi­

m ents described in p art IV were m ounted for 
m etallographic exam ination.
(a) Vacuum  M elted  Series

T he irons m elted in vacuo  w ere all high in carbon 
content and under the m icroscope showed hyper­
eutectic g raphite flakes. Som e of these flakes were 
exceedingly large, as in  Fig. 5. T he m atrix  was 
ferrite and pearlite in  approxim ately equal p ro ­
portions. T here  w ere no im portan t differences 
between the specim ens m elted w ithout and with 
lime and calcium carbide additions.
(b) H ydrogen A tm ospheres at 10- 

m m . Pressure
T he general structure of irons in 

this series was m ainly pearlitic. The 
am ount of ferrite was very small and 
was largely confined to the specimen 
melted in contact with lime. A 
most interesting feature in the speci­
men which had been melted in con­
tact w ith  calcium  carbide was the 
well-formed graphite n o d u l e s  
which m ay be seen in  Fig. 6. The 
presence o f the nodules was not alto­
gether unexpected as calcium car­
bide is know n to be a nodulariser10 
and the com position o f this iron at 
the conclusion o f the experim ent 
was suitable fo r nodularising :
T.C, 4.35; Si, 2.20; M n, 0.63; S,
0.008 and  P, 0.37.

It is o f interest to record tha t this 
was the only exam ple of a nodular 
graphite structure found in the ex­
periments carried ou t in  P art IV. In 
a num ber of instances the com ­
position of the iron afte r melting 
in the m anner described was just as 
suitable from  the po in t o f view of 
sulphur (see T able V III), carbon 
and silicon contents. The working 
tem perature in these experiments 
was not, however, quite as high as 
that recom m ended fo r the produc­
tion o f nodular iron with calcium 
add itions/0

Fig. 5.— Coarse Hyper-eutectic Flake 
Graphite in a Matrix o f Mixed Fer­
rite and Pearlite; Vacuum-melted 
Iron., x 600 mags.

(c) H ydrogen A tm ospheres at 750 m m . Pressure 
These specimens showed a completely pearlitic

structure with medium  to fine flake graphite. H yper­
eutectic graphite was absent (Fig. 7).

(d) N itrogen A tm ospheres at 10 m m . Pressure
The irons melted in  low pressure nitrogen were 

of mixed pearlite-graphite structure. T he specimen 
melted in contact with graphite only had  a norm al

* P a p e r  p resen ted  a t  th e  A nnua l C onference o f th e  In s t i tu te  
of B ritish  F o undrym on  a t  N ew castle-upon-Tyne, M r. C. G resty  
p res id ing . T h e  A u tho r is  m a n a g er of th e  R esearch  D e p art­
m ent, S taveley  Iro n  & C hem ical C om pany, L im ited .

F



364 FOUNDRY TRADE JOURNAL SEPTEMBER 27, 1951

Fig . 7.—Medium-flake Graphite in Pearlite. Specimen 
Melted in Hydrogen Atmosphere at 7 50  mm. in 
contact with Calcium Carbide, x  600 mags.

F ig . 9.—Supercooled Graphite and Ferrite in Pearlite 
Matrix. Specimen Melted in Nitrogen at 10 mm. 
in contact with Calcium Carbide, x 600 mags.

F ig . 6.— Well-formed Graphite Nodules found in 
Specimen Melted in Hydrogen at 10 mm. in contact 
with Calcium Carbide x 600 mags.

grey iron structure as shown in Fig. 8. The speci­
mens melted with lim e and w ith calcium  carbide 
both had supercooled graphite structures w ith rather 
more ferrite  areas (Fig. 9).
(e) Oxygen at 10 m m . Pressure

The characteristic structure was a very fine mixed 
pearlite and ferrite m atrix  with fine flake and super­
cooled types of graphite (Fig. 10). T he specimen 
m elted in contact with graphite only also had  a  small 
central zone o f internal chill as shown in Fig. 11.

Fig . 8.— Grey-iron Structure o f Specimen Melted in 
contact with Graphite in an Atmosphere of 10 mm. 
Nitrogen, x 600 mags.

(f) A ir  at 750 m m . Pressure
All the specimens had a largely pearlitic m atrix 

with flake graphite an d  some ferrite near to some 
of the flakes. T he genera) structure of the iron 
m elted in contact w ith lim e is shown in Fig. 12.

(g) Relationship between sulphur and carbon 
contents
Owing to the smallness o f th e  specimens o f  iron 

used in the experim ents.described in  P a rt IV , it was
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G raphite only. G raphite +  linie. G raphite -f- calcium carbide.
No.

Conditions. Actual Carbon Actual Carbon Actual Carbon
carbon. equivalent. carbon. equivalent. carbon. equivalent.

1 Vacuum 4.95 5.73 4.55 5.33 4.02 4.80*> Hydrogen 10 mm. 4.67 5.45 4.98 5.76 4.37 5.15
3 750 mm. 3.34 4.12 3.23 4.01 3.09 3.87
4 Nitrogen 10 mm. . . 3.84 4.62 3.42 4.20 3.32 4.10
5 Oxygen 10 mm. 4.32 5.10 4.72 5.50 4.08 4.86
6 Air 750 mm. 2.76 4.20 3.54 4.98 4.07 5.51

Base irou compositions in Expts. 1 to 5, inclusive : T .C .,3 .0 8 ; S i ,1 .9 8 ; M n ,0 .0 3 ; P., 0 .37  and S., 0.133 ; p e rc en t. 
Base iron composition in E x p t. 6 : T .C .,2 .6 0 ; Si, 3 .4 4 ; S in ,0 .4 8 ; P, 0 .8 8 ; and  S, 0.124 p er cent.

Fig. 10.— Fine Mixed Structure of Specimen Melted in 
contact with Graphite only in Oxygen Atmosphere 
at 10 mm. pressure, x 100 mags.

no t possible to analyse all fo r  sulphur content. The 
results which are available are given in Table V III.

Some loss o f  su lphur occurred in all the experi­
ments. T he experim ents carried ou t in vacuo  and  in 
gases a t low  pressure gave iron  o f  very low sulphur 
content. L im e and calcium  carbide in  contact with 
the iron brought dow n the sulphur as might be 
expected.

A lthough some of the specimens with very low 
sulphur contents gave high carbon figures, the per­
centage o f carbon  found appeared to bear no direct 
relationship to the am ount of sulphur present. F or 
example, the iron  m elted in low pressure nitrogen, 
whilst having a low sulphur content, did n o t have a 
very high carbon  content. I t is o f some interest to 
observe th a t if the m elting o f iron could be carried 
out in the cupola a t  low er gas pressures, o r in a 
m ore reducing atm osphere, the sulphur content of 
the iron  m ight be substantially reduced.

DISCUSSION OF RESULTS
T he m ain  result of the experim ental w ork is tha t 

the solution o f carbon  in  m olten cast iron  appears 
to be essentially an exam ple o f a solid dissolving 
in a liquid. I t  appears th a t direct solution m ay

F ig. II .— Central Zone of “ Internal Chill found m 
same Specimen as in Fig. 10. x 600 mags.

T a b l e  V III.—Sulphur Content o f Iron under various Atmospheres 
after 1 hour at 1,500 dey. C.

No. Experim ental
conditions.

Graphite
only.

G raphite -f 
llme.

Graphite 4- 
calcium carbide.

Percentage 
of sulphur.

Percentage 
of sulphur.

Percentage 
of sulphur.

1 Vacuum Trace 0.005 0.009
2 Hydrogen 10 mm. 0.012 0.002 —
3 „ 750 „ 0.032 0.010 0.008
4 Nitrogen 10 mm. 0.013 — —
0 Oxygen 10 mm. .. — 0.017 0.004
6 Air 750 mm. 0.066 0.020 0.024

Base iron  com positions arc as lis ted  under Table V II.

occur w ithout the assistance of a gaseous phase or 
gaseous reactions. T he highest rate o f solution and 
the m axim um  carbon  content obtained a t 1,500 deg. 
C. was found w hen graphite was allowed to  dis­
solve in  m olten iron in vacuo. This result is based 
upon the w ork carried  out in vacuo  w hich is re­
ported in P a r t IV. I f  it be accepted as a prem ise 
th a t m olten cast iron  picks up its carbon m ainly 
from  the  solid carbonaceous m aterials w ith which 
it com es in to  contact then the w hole of the results 
obtained in this experim ental w ork can  be explained 
fairly satisfactorily. In  the  treatm ent o f  the results 
in the following text we are dealing only w ith a 
m olten iron o f already substantial carbon conten t

T a b l e  V I I .— Percentage Carbon Solubility in  Iron under Various Atmospheres after 1 hr. at 1 ,500  deg. C.
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Fig. 12.— Largely Pearlitic Structure o f Specimen 
Melted in Air at 750 mm. in contact with Lime, 
x 600 mags.

carbon in m olten cast iron and the general 
case of the solution of a solid in a liquid. An 
attem pt is also m ade to  in te rp re t som e of the 
practical points of interest which are often 
found during the m elting of cast iron, espe­
cially in  the cupola.

T) Effect o f  temperature upon Carbon Solu­
bility in  M olten  Iron

The results p u t forw ard by R uer and Birens 
which have been checked substantially by the 
present A u tho r’s own experim ents, and also 
by the theoretical w ork of C hipm an, show 
conclusively tha t in  the solution of carbon in 
iron, tem perature plays the norm al role. The 
carbon solubility increases steadily with in­
creased tem perature. A  prim e necessity, there­
fore, in  the obtaining of a h igh-carbon cupola- 
melted iron, is to ensure a high furnace tem ­
perature.

Furtherm ore, since carbon is throw n out of 
solution as the tem perature is lowered, provi­
sion m ust be m ade either to  retain  the m etal a t 
a high tem perature o r to tap ho t and use at 
once if a high carbon iron is required.

and the explanations of the solubility m echanism  
p u t forw ard would no t be expected to apply to 
low  carbon  iron and steel In  the  la tte r case 
gaseous reactions m ay and do play an im portan t 
part.

The rate  of solubility of a solid in  a liquid and 
the percentage which dissolves depends upon a 
num ber o f factors:—

(1) Tem perature o f the liquid.— M ost liquids 
dissolve the solute m ore readily a t higher 
tem peratures.

(2) Concentration o f  the Solute in the Sol­
vent.—The higher the concentration of a solid 
vent action take place until saturation  occurs, 
which is in  solution the slower will fu rther sol-

(3) Agitation o f  So lven t L iquid .—T he surface 
film of solvent adjacent to  the dissolving solid 
m ust be continually rem oved to ensure rapid 
solution.

(4) Surface Characteristics o f  the Solid .—  
G ranu lar solids, having a  larger surface area to 
weight ratio dissolve m ore readily than  com pact 
lumps. Some surfaces a re  m ore active than 
others.
These general laws of solid solubility in liquids 

apply with equal force to  the specific problem  of 
carbon in m olten cast iron. In  the light o f the 
experim ental results it is of interest to  study in 
detail the com parison between the solubility of

(2) E ffect o f Type o f  Carbonaceous M aterial
T he rate  o f solubility o f carbon in  m olten 

iron  depends to a large extent upon the type of 
carbon w hich is offered fo r solution. Coke has proved 
to be am ongst the least soluble form s o f carbon. 
T he best form  of carbon was electrode graphite 
which was low in ash S team  coal gave a good 
ra te  o f carbon pick-up possibly due to  the scaveng­
ing effect o f the volatile m atter which it evolved. 
F o r effective solutions o f carbon  in  iron  the  surface 
o f the carbonaceous m aterial m ust be kept clean 
and free from  ash. T he experim ental w ork upon 
fluxes showed th a t if the ash  in the coke was con­
stantly slagged away then the rate  o f  carbon  solu­
tion  was greater, due presum ably to the larger area 
o f carbon  surface available.

On the other hand, when acetylene black was 
tested, which is a pure form  of carbon with a very 
large surface/w eight ratio, the ra te  of carbon solu­
tion  was poor. This result is thought to  be due to 
the  fact that the fine pow dered acetylene black! did 
not1 penetrate  the surface of the m olten iron. There 
is perhaps an  optim um  size o f particle which 
secures the m axim um  area of contact between itself 
and the m olten iron.

(3) E ffect o f A gita tion o f  M olten  Iron upon rate o f  
Carbon Solubility

T he prevention of the surface of the carbon  from  
clogging by ash was im portan t to  secure m axim um  
rate of carbon  solution. This could be achieved 
by either (a) w orking with carbons of low ash con­
tent, (b) rem oving the ash by slagging or other
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means. I t  was also im portan t to prevent the fo r­
m ation of any inert film over the surface of the 
carbon. This inert film m ight be ash or it m ight 
be gases preventing contact w ith the m olten iron  
o r it m ight be a stagnant layer o f  m olten iron 
saturated  w ith carbon. F o r this reason the agita­
tion of the m olten iron  in  contact with the solid 
carbon  was found to  speed up the rate o f carbon 
solution. T he interesting results o f the experiments 
carried out in controlled atm ospheres m ay be 
explained by assum ing th a t the molecules of n itro ­
gen, oxygen, hydrogen, etc., prevent to  som e extent 
the free interchange of carbon w ith iron at the 
boundary  of the solid and  liquid phases. A nything 
which screens the solid carbon  from  the liquid iron 
such as ash, slag, oxide, general im purities either in 
the carbon o r the iron, gaseous films, stagnant high- 
carbon films of m olten iron, etc., all tend to reduce 
the rate of solubility. M echanical o r therm al 
agitation is effective in  reducing the degree of 
such interference.
(4) Effect o f A m b ien t A tm osphere upon Carbon

Solubility
T he experim ents described in  P a r t IV  dem on­

strate the im portance o f the am bient atm osphere 
upon the degree o f carbon  solution in m olten iron. 
It seems probable th a t th e  effect of gases upon the 
system is indirect. T he molecules of gas exert 
a m asking effect, preventing intim ate contact be­
tween solid carbon and liquid iron. This was 
shown quite clearly in  the two experim ents with high 
and low pressure hydrogen. I t m ay be tha t certain 
gases have also a  selective effect upon  carbon  solu­
bility rate. N itrogen  even a t only 10 mm. pressure 
appears to slow dow n the solubility rate  and per­
haps lim it the am ount of carbon  which will go into 
solution a t a given tem perature. M uch m ore experi­
m ental w ork is required to clear up this point. 
Recorded knowledge upon the com plex systems of 
C :Fe (m olten):Gases, a t high tem perature, is almost 
non-existent.

(5) E ffect o f  Specific A dd itions upon Carbon
Solubility

T he im provem ent in carbon  content which 
accrues from  the addition  of calcium  carbide to the 
cupola charge during the melting of iron  in a basic 
cupola is now recognised and the m ethod is in cu r­
rent use ." This effect o f calcium  carbide appears 
to be specific and not capable of explanation in 
the way already outlined. I t is o f great interest 
to observe tha t calcium  carbide w as only effective 
in an  atm osphere derived from  the products of 
comibustion of air a t  substantially atm ospheric 
pressure. Calcium  carbide added to m olten iron 
and carbon in the  presence o f  hydrogen, nitrogen 
and oxygen atm ospheres had a  negative effect upon 
carbon absorption. In  these la tte r cases it  behaved 
as though it exerted a m asking effect upon the free 
solution of carbon.

Lime in the presence o f  m olten iron and carbon 
at 1,500 deg. C. in a n  atm osphere based upon air 
altt norm al pressure also tended to  increase the 
degree o f  solubility o f  carbon. W hen the crucible 
and contents w ere exam ined afte r the experim ent 
it was no ted  th a t som e calcium  carbide had been

form ed. Tihis calcium  carbide produced during the 
experim ent w as probably  largely responsible fo r 
the observed im provem ent in carbon  content. On 
the other hand , this m ight n o t be the  com plete 
answer since in  the oxygen atm osphere a t  10 mm. 
pressure the carbon  conten t o f  the iron  in  the 
presence of lim e was slightly higher than  in the 
experim ent w here calcium  carbide was the addition.

F rom  these experim ents it is clear that calcium  
carbide is some sort of “ carrier ” fo r carbon under 
certain  conditions of m elting as in cupola a tm o­
spheres. I t  is unlikely that this is the entire reason 
for its striking success in the cupola. One other 
im portant factor is the increase in furnace tem ­
perature brought abou t in the m elting process by 
its use which cannot be entirely ignored.

Sulphur in  the iron d id  n o t show a d irect rela­
tionship with the am ount o f carbon w hich dis­
solved, although conditions conductive to low 
sulphurs often  resulted in high carbons.

Concluding Remarks
T he program m e o f  experim ental w ork described 

in this P aper has produced results which suggest 
that the iron-carbon system above 4.5 per cent, 
carbon still requires m uch fu rthe r w ork  fo r its 
com plete understanding. I t has show n that with 
the high-carbon cast iron  alloys, carbon solution 
rates depend largely upon the general laws govern­
ing the solution o f solids in  liquids. T he effect of 
am bient atm osphere during the m elting has an 
im portant effect upon  carbon solution rates and 
in this respect the atm osphere present in the cupola 
is not conducive to the production of high carbon 
iron. T he action o f  calcium  carbide is specific 
and is only effective in raising the carbon content 
of iron  under certain cupola melting conditions.
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DISCUSSION
Opening the discussion, M r . H. M o r r o g h  con­

gratulated D r. Riley on an excellent effort in deal­
ing with a very difficult subject. The ironfoundry 
industry was particularly concerned, as D r. Riley 
had said, in  increasing the carbon content o f iron. 
There was one point he w ould like to emphasise 
and it was not always appreciated by the foundry- 
m an; tha t was, in dealing w ith any given iron a t any

given tem perature, there was a lim it to the am ount 
o f carbon which could be dissolved. In  some cases 
the ironfoundry industry was w orking very close to 
that lim it and, unless it could raise the tem perature 
of the iron, it could not expect to increase the car­
bon content.

There were one or two points in the P aper to 
which he would like to refer. F o r Table II, the ex­
perim ents were carried o u t in  a high-frequency fu r­
nace and presum ably the carbon was also heated by 
the high-frequency current. H owever, the carbon 
addition, depending on its form , would be heated to 
a different extent. A t a guess, he w ould expect elec­
trode carbon to be heated ra ther m ore effectively in 
the high-frequency field than  some of the other 
materials. T hat could perhaps explain the higher 
carbon pick-up obtained with electrode carbon. T hat 
led to another point. The tem perature of the carbon 
itself was im portant. In his own ra ther scattered 
experim ents, he had found tha t when an electrode 
was used to strike the arc on the surface of a m etal 
and so produced very h o t carbon on the tip of the 
electrode, on imm ersing it a very rap id  solution of 
carbon was obtained. The use of an electric-arc 
or an arc-furnace fo r carburisation  was a possibility, 
and  it led to a fu rther suggestion, viz., it m ight be 
possible to in troduce carbon into the m olten m etal 
under the influence of an electric curren t direct, be­
cause carbon  would diffuse in 'm olten  iron under an 
electric potential.

D r . R il e y  agreed that M r. M orrogh had stated 
som ething which was quite correct. In  the experi­
ments, different form s of carbon  w ould be expected 
to be a t different tem peratures on  the surface of the 
m olten iron because o f the different heating effects 
o f the high-frequency current. W ith very finely- 
divided graphite, he did on one occasion obtain a 
lower rate  o f carbon solubility. W ith this finely- 
divided m aterial one w ould expect less intrinsic heat 
in the carbon  added than  w ith solid electrode car­
bon. T hat would indicate that M r. M orrogh’s con­
tention was correct. H e did no t agree, however, 
tha t the different rates o f carbon  solubility obtained 
in these experim ents were entirely due to this cause 
and he did not think M r. M orrogh had intended 
this.

As to the idea of using a carbon electrode and 
passing curren t through it as in  an arc furnace, he 
would point out tha t th a t was often done in the 
ordinary  three-phase arc furnace, and he had  never 
there seen a very spectacular increase in carbon in 
the melt of iron carried ou t on a practical scale.

Effect o f Ash
M r . J . L . F r a n c is  fo u n d  th e  s ta te m e n t  a t  th e  

b o t to m  o f  p a g e  six  o f  th e  p r e p r in t  o f  th e  P a p e r  very 
in te r e s t in g :— “ T h is  e x p e r im e n t w a s  in te rp re te d  as 
d e m o n s tr a t in g  th e  r e ta r d in g  in f lu e n c e  o f  a sh  re ­
m a in in g  o n  th e  su r f a c e  o f  th e  c o k e  a n d  th e  p o ss i­
b ility  o f  im p ro v in g  th e  so lu b ili ty  o f  c o k e  in  i ro n  by 
th e  p ro v is io n  o f  s u i ta b le  c le a n s in g  m a te r ia l  to  re ­
m o v e  th e  a sh  a n d  k e e p  th e  c a r b o n  su r fa c e  a c tiv e .”

I t was realised tha t m any foundrym en to-day 
were interested in  obtaining a high carbon pick-up, 
particularly in view of difficulty of obtaining hem a­
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tite, which in form er years was relatively easily 
purchased. Any means by which carbon absorp­
tion could be increased during the cupola melting 
operation was o f special im portance to foundrym en 
producing textile and thin-section castings for 
vitreous enamelling. In this respect, claims made 
fo r the basic-lined cupola were also of interest.

T he A uthor m entioned a tem perature of 1,500 
deg. C. as being developed in the melting zone of 
the cupola; in well-operated furnaces it m ight well 
go higher. Thus there was superheated iron and 
incandescent carbon in close contact with each other. 
F urtherm ore, the molten iron  was form ed in drop­
lets which offered large surface areas fo r contact 
with the coke. It would seem, therefore, that ideal 
conditions existed fo r the picking up of carbon, 
although adm ittedly these obtained only fo r a rela­
tively short tim e during which the iron passed 
through the melting zone. A part from  the time 
factor, it appeared that the ash form ed from  the 
com bustion o f the coke form ed an insulating layer 
on the coke surface, thereby preventing coke-to- 
m etal con tact and thus restricted the carbon pick-up 
that m ight otherwise be achieved. T hat this re ta rda­
tion o f carburisation could be am eliorated by using 
a m ore basic fluxing technique was o f considerable 
im portance.

It was know n th a t slag conditions which tended 
to give a low er sulphur pick-up also encouraged 
higher levels of carbon absorption. In  other words, 
the m ore-basic flux attacked the film of coke-ash 
and gave better coke-to-m etal contact; again, the 
experience with basic-lined cupolas cam e to mind.

D r . R il e y  m entioned that, when discussing re­
cently th a t m atter w ith M r. Renshaw  (who had much 
experience of basic cupola operation), the po in t had 
been raised. H e had felt tha t the action of the 
basic-lined cupola, o r  one action of it, was to afford 
a means of fluxing the oxides present in the ash, and 
he attribu ted  the higher carbon pick-up in the basic- 
lined cupola, partly  a t any rate, to th a t cause.

M r. T. R. T w ig g e r  cited experiences on two 
points which were relevant to the Paper. One con­
cerned the use of soda ash in the cupola for the 
purpose of varying slightly the hardness character­
istics o f the m aterial. A lthough he could not offer 
scientific evidence on the point, there seemed no 
doubt tha t the use of soda ash did have a bearing 
on the total-carbon conten t o f the m aterial, and it 
might easily be th a t this had som ething to do with 
the fluxing of the coke ash.

Pick-up from Electrodes
The o ther po in t concerned the treatm ent o f m etal 

in a rocking arc-furnace. I t was com m on experience 
that m etal having a known chilling propensity regu­
larly showed considerably less chill (on a chill test 
sample o r a casting) following upon ra the r than  be­
fore treatm ent in  the arc furnace. This appeared to 
be due to the absorption of small particles o f graphite 
detached from  electrodes, and while there was un­
doubtedly a small carbon increase, this was hardly 
detectable on analysis, particularly in view of the 
analytical erro r usual in total carbon  estimations. 
In any case, it was clear that the inoculating effect

of the carbon was quite d isproportionate to the 
am ount of carbon actually introduced into the metal.

D r . R il e y  sa id  th e  f a c t  o f  th e  re s is to r  fu rn a c e  
g iv in g  a  h ig h e r  c a rb o n  c o n te n t  o r  a t  a n y  r a te  a n  
in o c u la tio n  effec t, w as w ith in  h is  e x p e rien c e .

M r . T w ig g e r  interjected to add that he had 
figures which he could quote. G enerally speaking 
he thought there was a  slight carbon increase, but 
the result was ou t o f all proportion  to the increase 
in carbon, and must be due to the inoculation effect.

M r . H a l l e t t  agreed with M r. Twigger and D r. 
Riley that m elting in a rocking resistor furnace 
caused a  difference in the chilling characteristics. 
H e also thought this was n o t due to a change in the 
carbon content, bu t to an  inoculation effect. F rom  
the practical po in t o f view, there was no doub t tha t 
an increase in tem perature was the m ost im portant 
factor in prom oting pick-up of carbon. Pick-up 
could be effected quite easily in the arc furnace by 
dipping the electrodes, or by adding lum ps of elec­
trode carbon. It was difficult, however, to apply 
that type of process to the cupola.

The effect o f ash in shielding the surface of bu rn ­
ing coke m ade one w onder whether it was possible 
to develop self-fluxing cokes. T hat investigation 
m ight be com m ended to a coke research 
association!

Importance of Atmosphere
H e would like to ask the A uthor for his views on 

the im portance of the atm osphere in influencing 
carburisation. It had been suggested that when 
m elting borings in  an arc furnace it was im portant 
that the carbon should be present throughout the 
melting. Personally he found tha t rather difficult 
to believe because the rate  of solution of carbon  was 
so m uch higher in the liquid state than in the solid 
state that it did not m atter when the carbon was 
added, provided that some was present while the 
m etal was a t a high tem perature. T here m ight, o f 
course, be some po in t in  m aintaining a reducing 
atm osphere around  the m etal charge during the 
melting-down stage, in order to prevent oxidation.

D r. R il e y  thought the diffusion of carbon into 
hot iron whilst still solid was a slow process and 
was probably  n o t im portan t in the cupola m elting of 
cast iron. I t  was pretty certain that there would 
be some surface take-up of carbon during the m elt­
ing-down process, but th a t was probably  only a 
surface effect and was unlikely to result in a very 
large increase in  the speed of carbon solubility 
th roughout the mass.

W ith regard to the effect o f atm osphere, the stage 
that had been reached with tha t w ork  m ade it diffi­
cult fo r him to give a very definite answer. So far, 
it appeared that any atm osphere at all surrounding 
the carbon  was detrim ental. T he ideal way would 
be to m elt in a vacuum  and then  there would be no 
trouble in getting carbon solubility. H e was not 
certain, but on  the whole he would say that oxidis­
ing gases w ere worse and reducing gases probably  
better in obtaining carbon solubility.

When is Carbon Pick-up Required?
T h e  C h a ir m a n ,  M r. Colin G resty, said he would
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like to ask one question: W ho wanted all this 
pick-up?

On heavy casting work, such as they carried out 
in the Tyneside area, they were in  the reverse posi­
tion, and  wished to keep their carbon conten t down. 
H e presum ed, therefore, he was right in saying that 
on light-casting work, the reverse was the case. 
H e was, however, rather w orried by M r. H allett’s 
suggestion of self-fluxing coke to  im prove carbon 
pick-up, but, as long as it was not universally 
recom m ended, he did not m in d !

D r . R il e y  thought that the thing that worried 
metallurgists was that they could not contro l carbon 
sufliciently. They w anted to be able to make a 
high or low carbon af will w ithout having lim ita­
tions imposed by the melting furnace. F o r the 
nodular irons, he felt tha t they would probably 
like to work with carbon content fairly high, near 
to the eutectic. F o r the  recovery of steel scrap  and 
steel turnings and that sort o f operation and in the 
production of refined iron, the control o f carbon 
was of m uch im portance. G enerally the need for a 
m ethod of increasing carbon was recognised.

M r . W . J. C o l t o n  said he was very interested 
in w hat D r. Riley had said in  his P aper abou t the 
alkali fluxing o f coke to rem ove the ash. O ther 
m em bers had m entioned the electric-furnace-m elt­
ing question and it was on tha t he w ould like to 
comment.

H e had found it was possible to increase the 
carbon in  an electric-arc furnace if desired, but it 
was not so easy to get substantial carbon  pick-up. 
T hat led to the question which M r. H allett had 
asked about m elting steel scrap in a furnace 
charge. He, himself, had found  a benefit by mixing 
coke with the cold charge. I t  seemed to prevent 
that small loss of carbon, in am ount o f the order 
o f perhaps 0.1 per cent., which was sufficient to 
m ake a difference on  the final com position o f the 
m etal. Also, th a t slight loss o f carbon was shown 
m ore w ith high-silicon content than  with a low- 
silicon content. As to the form s of carbon fo r use 
in the charge m ake-up to keep carbon-content under 
control, coke was the best practical answ er which 
h e  had  found. E lectrode carbon, both solid and 
ground, when added to  the m olten bath  did not 
seem to him  to be very effective. Coke in reason­
ably large particles mixed with the charge seemed 
to  counteract th a t slight loss which was definitely 
experienced. T he loss could be increased, if the 
furnace was tapped twice and the slag was re­
m oved and a second bath  was n o t covered; there 
would then be a difference of carbon content 
between the first and second bath.

Pick-up Conditions
D r . R il e y , dealing with the last po in t first, agreed 

that the am ount o f carbon picked-up from  electrode 
graphite which was put on to the surface of iron 
was negligible; it was a useless procedure. As an 
example, he knew  of a 12-ton receiver into which 
was introduced 1 cwt. o f graphite. T he receiver 
w as used all day, in the course o f which over 100 
tons of m etal went through it. T he electrodes were

fished out a t the end of the day and they had lost 
precisely one an d  a ha lf pounds; so there was little 
carbon pick-up that way!

T reatm ent in the furnace gave one the best hope 
o f im proving carbon conten t and in  th a t connection 
ash-free coke was obviously desirable. I t  tended 
to produce a  higher tem perature and provided a 
greater active-surface o f carbon in  the cupola. It 
was probably  the experience of m any, that the first 
charge from  a cupola tended to  be higher in carbon 
than later charges. T h a t fact again indicated that 
the new coke bed was in a  reactive fo rm  and dis­
solved in m olten iron  m ore readily than subse­
quently when the surface becam e fouled with ash 
and slag.

O ther M ethods
M r . M o r r o g h  asked if D r. Riley had used or 

considered the use o f  silicon carbide as a  source o f 
free carbon and w hat his experiences had been with 
carbon pick-up in the direct-arc furnace.

In som e countries which were not so unfortunate 
as to have to use coke, and where the electric fu r­
nace was the usual m edium  fo r melting, he knew 
that it was the standard  practice to  m elt a steel 
charge and  carburise it partly  from  the electrodes, 
and  partly  from  scrap  electrode additions. H e had  
seen a bath carburised up to 4 per cent, carbon by 
that method.

In the U nited States, he had noted that a  good 
m any foundries charged scrap electrodes into the 
cupolas. They claimed th a t their carbon contents 
were higher as a result o f th a t procedure and  he 
knew there were a  num ber o f  foundries w hich were 
continuing w ith this practice afte r some years, so 
there m ust be some good reason.

In  Italy, a furnace had been developed in which 
it was claim ed the carburisation o f m olten iron was 
particularly  easy. T he furnace com prised a deep 
layer o f slag which could be either acid or basic, 
and  electrodes were dipped into the slag which was 
used as a  resistance element. Electrode carbon 
could be charged through th a t slag layer and it was 
claim ed that very good carbon  pick-up was 
obtained.

D r. R il e y  said silicon-carbide additions had been 
tried out, but with negative results. T he m ethod 
was m erely to p u t silicon-carbide granules on the 
surface of the m olten iron  in m uch the same way 
as the m ethod described in  P art I o f the Paper. 
W hen that was done the silicon-carbide form ed a 
kind of refractory  surface, due he thought to 
oxidisation, and there was no indication th a t there 
was any carbon solubility. T h a t did not m ean that 
silicon carbide could no t be used for the purpose of 
raising carbon  content. It m ight be quite satisfac­
tory if charged into the cupola furnace or some 
other type of furnace in  which one could exclude 
oxidising gases.

Quite possibly, the reason fo r the success 
claimed fo r the Italian furnace was that it had a 
very deep layer o f slag excluding all oxidising gases 
from  the surface of the m etal and had provision for 
introducing h o t carbon  into the m olten iron and 
keeping it active below the slag. H e agreed the use 
of electrode carbon was practised in  the States in
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cupola working, and it m ust be tha t it was an 
advantage, if the people concerned continued to use 
it. H owever, all the times he had tried the m ethod, 
the carbon  dissolved was so sm all that its general 
use in  ordinary cupola w orking conditions seemed 
to be hardly worthwhile.

A nother question concerned the electric furnace 
fo r use with steel melting. H e thought that went 
back to a po in t m ade earlier that one could choose 
suitable conditions in an  electric-arc furnace to give 
a  carbon pick-up. H e accepted the statem ent that 
Mr. M orrogh had m ade in  th a t connection: but 
reiterated that under the norm al m elting condi­
tions which his investigators had  experienced with 
three-phase arc-furnaces they had n o t succeeded in 
increasing the carbon substantially.

M r. W. W. B r a jd w o o d  said he had seen in opera­
tion the Italian furnace quoted. The foundry 
concerned m ade use o f poor-quality  scrap, includ­
ing turnings, borings, etc., usually heavily rusted, 
to produce iron  of good quality and certainly suffi­
ciently high in carbon.

H e had also seen in operation  in Italy  a direct-arc 
furnace w hich used a carbon hearth . In tha t case 
also, use was m ade of charge m aterials o f the type 
already described and final carbon content was con­
trolled by holding tim e and, apparen tly  o f  m ore 
im portance, by tem perature. H e thought these 
observations from  practice confirm ed w hat Dr. 
Riley reported in his Paper.

Written Contribution
A t the end of the verbal contributions, the 

C h a ir m a n  m entioned that a w ritten contribution 
had been received from  M r. E. S. Renshaw  dealing 
w ith the m echanism  and chem istry o f carbon 
absorption by m olten iron in cupola melting.

M r . E. S. R e n s h a w  (Ford  M otor Com pany, 
Limited) w rote tha t D r. R iley’s P aper went a con­
siderable way tow ards elucidating the m echanism  
and chem istry o f carbon absorption by m olten iron 
when applied to cupola practice. I t also further 
revealed the im portan t function o f  slag in the 
cupola furnace, in this case in relation  to carbon 
pick-up.

Some tim e ago, his firm had  carried ou t experi­
ments on sim ilar lines to those described by Dr. 
Riley but in his case m olten steel a t 1,700 deg. C. 
was poured into a  ladle o f red-hot coke, flotation 
of the latter being prevented by tightly clam ping 
a lid on the surface o f the ladle, leaving a  slot for 
entry o f the m olten steel. It was found that the 
carbon in the steel was raised from  0.10 per cent, to 
3.40 per cent, in 9 min. being a greater pick-up rate 
than that obtained by D r. R iley’s m ethod. Condi­
tions in this experim ent m ore nearly sim ulated 
those which existed in the cupola furnace and it was 
believed tha t this was a m ethod used in  Italy  for the 
m anufacture o f cast iron.

Importance of Atmosphere
D r. Riley’s rem arks on the effect of calcium  car­

bide on  carbon pick-up were extrem ely interesting 
in view of the results obtained by C arter in America. 
He would like to ask D r. Riley if he would consider 
the following as a possible explanation fo r the high

carbon pick-up, high tapping tem peratures and de- 
sulphurisation obtained by C arter when using 
calcium  carbide as an additive to the cupola coke 
b e d : —

It was well know n tha t when calcium  carbide is 
heated in a stream  o f nitrogen, calcium cyanam ide 
is form ed with the liberation of free carbon, accord­
ing to the equation : —

C a C 2 + N 2 =  C a N  C N  + C
T he reaction is also an  exotherm ic one and the 

carbon released may be in a fo rm  easily soluble in 
m olten iron.

Similarly, calcium carbide m ay dissociate when 
heated in  a stream  of CO and CO , to give calcium 
oxide and carbon, viz . : —

Ca C ; + CO =  CaO + 3C 
2Ca C- +  C O , =  2CaO + 5C

The specific action  o f calcium carbide referred to 
by D r. Riley m ight, perhaps, be explained by con­
sidering these reactions.

D r . R il e y , in reply, thanked M r. Renshaw for 
his kind rem arks. T he experim ental evidence which 
M r. Renshaw brought forw ard relating to the solu­
bility o f carbon in iron m ight be taken as reinforc­
ing the findings given in P a rt I II  o f his Paper, 
nam ely, th a t the ra te  o f ca rbon  solubility was depen­
den t prim arily upon the tem perature o f the m olten 
iron. The greater rate o f solubility found in the 
new experim ents w as obviously due to the higher 
tem perature o f working.

H e was obliged to  M r. Renshaw  for the suggested 
mechanism of carbon-solubility when using calcium 
carbide. H e was fam iliar with the reaction for the 
production of calcium  cyanam ide, but believed that 
this usually occurred a t  lower tem peratures than 
was thought to  exist in  the cupola m elting-zone and 
since the reaction was exotherm ic, it was to be 
expected that, a t high tem peratures, a ' reversal 
would take place, increasing the stability o f calcium 
carbide. The suggested reactions between calcium  
carbide an d  carbon m onoxide and carbon dioxide, 
appeared to  be far m ore likely to be the ones con­
cerned in cupola operation. How ever, it was clear 
that m uch further w ork would be necessary to 
explain the m echanism  of the apparently  catalytic 
behaviour of calcium carbide.

Sum m ing up the discussion, D r. Riley said he 
thought th a t carbon control was a real problem  and 
his P aper was an attem pt to find out why they 
could not solve the problem , it seemed to be so 
simple an d  yet had proved to be very difficult. If  
the Paper had stim ulated further consideration, then 
it had served its purpose.

H ot-m etal Machining
Certain of the high-temperature alloys that are sup­

posed to be difficult to machine are readily machined 
by heating the stock at the time, taking advantage of 
certain metallurgical properties that exist at the ele­
vated temperatures of the metals. Thus a steel contain­
ing about 42 per cent. Co, 19 per cent. Cr, 19 per cent. 
Ni, 4 per cent. W was machined at a rate of 270 cub. in. 
per hr., compared with the usually recommended metal 
removal rate of 2.1 cub. in. per hr. This was achieved 
by heating it to 1,500 F. (815 deg. C.) and machining 
it as rapidly as it was heated.
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Blast-furnace Industry in Great Britain
Ceiisus-of-Production D etails fo r  1948

Particulars of the British blast-furnace industry, 
com pared in certain cases with 1937 and 1935, 
are contained in the F inal R eport on the 
Census of Production fo r 1948, Vol. 3, T rade A : 
Blast Furnaces,” published by H .M . Stationery 
Office (price Is. 6d.). Some in troductory and 
explanatory notes recall that the 1948 census 
was the first full census of production taken since the 
war. Five full censuses of production were taken 
under the Census of P roduction Act, 1906, for the 
years 1907, 1912, 1924, 1930, and 1935. In addition 
to the census of production, surveys w ith a m ore 
limited industrial coverage were taken in respect of 
1933, 1934, 1937, and  1938 under the Im port Duties 
Act, 1932, which conferred som ew hat different 
powers from  those of the Census of P roduction Act. 
F o r  the survey o f industrial production taken in re­
spect o f 1935, the powers conferred by both the 
Census o f Production  A ct and the Im port D uties 
A ct were used. In  June, 1945, the President of the 
Board of T rade appointed a Census of Production 
Com m ittee under the chairm anship of Sir George 
N elson to consider and report upon w hat additional 
inform ation should be collected a t future censuses 
o f production and to recom m end w hat am endm ents 
should be m ade to the Census of Production  Act. 
The report o f the Com m ittee was presented to P ar­
liam ent and its recom m endations found exprêssion 
in the Statistics o f T rade Act, 1947, which laid down 
that the Board of T rade shall, fo r the purpose of 
providing general surveys of the state of trade and

Table I . —S u m m a ry  o f  Operations  a t  Larger  Blast- fu rnace  
es ta b l i sh m e n ts  in  Great B r i ta in  in 1948.

1948. 1937. 1935.

Number of establishm ents
Average num ber of persons em ­

ployed .........................................

Gross ou tpu t (production)

Cost of m aterials and fuel used
Paym ent for.work done on m ate­

rials given out

N et output
Wages and salaries of persons 

employed
N et ou tpu t per person em ployed..

51

27,257
£’000.
91,906

19,565
£’000,
35,914

48

15,815
£’000.
21,047

72,878

70

29,129 10,964

18,958

10,590
090

0,785

347

4,083

258

Average
number

em ­
ployed.

Establish­
ments.

Gross
output.

N et
output.

Persons
employed.

N et
ou tpu t

per
person.

No. £*000. £ ’000. No. £
11-49 .. o 314 93 137 081
50-99 . . 3 500 144 200 720

100-199 9 5,409 1,504 1,480 3.057
200-399 7 6.130 1,229 2,220 554
400-499 4 7,027 1,460 1,885 778
500-749 13 28,940 5,257 8,161 044
750-999 
1.000 and

0 19,315 3,902 5,242 744

over 4 23,065 5,302 7,932 068

Total . . 51 91,900 18,958 27.257 096

business, take a census of production in  respect of 
the year 1948 and o f every subsequent year. A ccord­
ingly, fo r 1948 a  census was taken and  com pulsory 
questions were asked about wages and salaries, capi­
tal expenditure, and o ther m atters no t h itherto  
covered in a full census of production. These and 
other subjects were covered after consultation, as 
provided for in the Act, w ith the Census of P roduc­
tion Advisory Committee.

Explanatory
Tables I to III  give inform ation relating to the 

blast-furnace industry, and in this connection 
it should be noted tha t “ gross ou tput ” is the total 
value of goods m ade and other w ork done during 
the year. F o r  1948 (and 1946) this is derived by sub­
tracting from  the value o f sales and w ork done the 
value of stocks at the beginning of the year and add­
ing the value at the end of the year. A  deduction 
is then m ade fo r any paym ents m ade to other firms 
for transport outw ards to offset a sim ilar sum in­
cluded in the recorded value of goods sold. F or 
1935 and 1937, however, the values o f individual 
items related to output in the year, allowances hav­
ing already been m ade by firms fo r changes in stocks 
between the beginning and the end of the year, and 
for paym ents m ade to o ther firms fo r transport out­
w ards; it was unnecessary, therefore, to  m ake any 
adjustm ents for these factors. The “ ne t ou tpu t ” 
is defined, as in previous censuses, as the am ount left 
after deducting from  the value of the gross output
T a b le  I I I .— Larger Establishments in Blast-furnace Industry Analysed 

by Standard Region, 1948.

T a b le  i t . — Larger Blast-furnace Establishments in  Great Britain  
Analysed by Size, 194S.

Region. E stab ­
lish­

ments.
Gross

output.
N et

output.
Person

em­
ployed.

W ages Salaries

No. £’000. £’000. No. £’000. £’000.
England and 

W ales:
Northern 11 30,003 5,944 9,294

9,204
3.105 354

North Midland 14 28,080 0.019 2,848 734
N orth W estern 6 5,120 980 1.434 404 103
Other reg ions .. 16 20,055 3,920 5,358 1,898 335

Total England
and W ales . . 47 84,518 17.409 25,350 8,375 1,526

Scotland 4 7,388 1,489 1,907 619 75

G reat B rita in  . . 51 91,900 18,958 27,257 8,994 1,602

the aggregate of the cost o f m aterials and fuel used 
and the am ount paid  fo r w ork given out. This resi­
dual figure represents the value added to  m aterials 
by the process of production  and constitutes the fund 
from  which wages, salaries, rents, rates and taxes, 
advertising and other selling expenses, and all other 
sim ilar charges have to be met, as well as deprecia­
tion and profits.

J o h n  H ari>er  &  C o m p a n y . L im it e d , will change their 
London office to Seaforth Place, 57, Buckingham Gate, 
S.W.l, on October 1. The telephone number will be 
TATe gallery 0286.
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Plaster in  the Patternshop
B y  “ Checker ”

Plaster can on some occasions be a better substance 
than wood for the patternmaker to work with. When 
its use is confined to certain kinds of work, it has the 
advantages of saving time and reproducing, more 
accurately, complicated shapes.

Plaster Patterns for Chills
Plaster can be a time-saver when making patterns 

for chills, especially when their shape is so irregular 
that a large amount of fitting would be necessary if 
wood were used. Fig. 1 illustrates a pattern part for 
which chills are required round the boss, the required 
chill position being shown by broken lines. First, a 
frame comprising two ends and a side are cut to fit 
round the pattern shape, nailed together, and the inside 
part coated with shellac varnish. Then it is placed 
in position on the pattern as shown in Fig. 2. Nails 
partially driven through this frame into the pattern at 
each end hold it securely, and the protruding nail 
heads allows them easily to be withdrawn after the 
plaster has set and is to be removed.

larger and then cut down to size before the material 
gets too hard. After cutting to shape, the plaster, 
when thoroughly dry, should be given a coat of shellac 
varnish. Contraction which takes place when the chill 
castings are made does not usually effect those of small 
size. In some circumstances, however, it may be found 
advantageous to ease the plaster pattern slightly in 
some places to counteract contraction.

Plaster Pattern for a Metal Corebox
When plaster patterns have to be made for castings 

required for producing metal coreboxes, a wooden 
model of the core shape must be produced first. This 
should be made to sizes allowing for any machining 
which may be required by the metal patternmaker on 
ends, joints, etc., and, of course, using the correct con­
traction rule. Fig. 3 shows a wooden core-shape made 
in halves, from which plaster patterns are to be made. 
These are produced in the following way:—First one- 
half of the wood core-shape is placed on a flat board. 
A frame is made with depth and inside dimensions 
corresponding to those of the finished corebox. This 
frame is then placed in position on the base-board and 
lightly nailed on the outside. It is best always to give 
the inside parts which come into contact with plaster 
a coat of shellac varnish, and. when dry, to sandpaper 
them smooth. Before the plaster is poured into the 
frame, the interior should be well greased or oiled, 
to prevent wood and plaster sticking together. Fig. 4 
illustrates the frame and half core-shape in position 
ready for making the plaster mould.

When there is a possibility of a core-shape being 
lifted from the bottom when plaster is being poured 
in, it can be held in position by a screw through its

jo in t! V  S  
LINE

FIG 5
F ig s ,  3 t o  5.—Prepara­

tion of a Plaster Pat­
tern for a Metal Core­
box. Fig. 3, Wooden 
Core Shape: F ig . 4,
Frame and First Half- 
core, and Fig. 5, 
Assembly for Second 
Half-core.

F ig . 6. — Provision for 
Dowell Bosses and Ribs 
in a Plaster Corebox 
Pattern.

F ig . 1. F ig . 2.
F ig . 1.— Pattern Part F ig . 2.—  W o o d e n  

for which a Chill is Frame fitted around
Required. the Part.

It is advisable to run wax or other suitable material 
around the outer frame edge where it makes contact 
with the pattern. This ensures that no plaster can 
escape through any slight crevice when pouring. Next, 
the inside of the frame and pattern shape it encloses, 
should be oiled or greased to ensure that it can easily 
be removed from around the plaster after it has set. 
When the plaster has been poured in, it is left for a 
short time for setting, then the nails are withdrawn, 
and both frame and plaster removed.

This way of nsing plaster for chills ensures an 
exact replica of the pattern shape being reproduced. 
For when the plaster powder has been well mixed with 
water until it is of a creamy consistence, it must, when 
poured into the frame take the exact pattern shapes. 
This ensures that when metal chills have been cast 
from the plaster pattern, and are correctly positioned 
in the moulds, no bad marks or wrong shapes arc left 
on castings. When frames cannot be made to produce 
the exact outside chill shape required, they are made
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base. Having filled the frame, sufficient time should 
be given to allow it to set. Then any surplus should 
be strickled from the frame top, the frame turned over, 
and the wooden core removed. This plaster joint 
and shape are then varnished and the complete core­
shape (both halves) is set in position. Next, another 
frame is added, and varnished inside, to complete the 
full corebox. The whole interior is then oiled or 
greased ready for receiving the plaster.

Fig. 5 shows everything ready for pouring the plaster 
for the second half-corebox. After this has set, both 
frames are taken apart, and the wooden core-shape and 
frames removed. Lightening out at the back of plaster 
coreboxes can either be done by hand or by using 
cutters in a wood-milling machine. Provision must be 
made for dowel bosses, usually in the corners, and 
also for strengthening of ribs when necessary. These 
are illustrated in the corebox section shown in Fig. 6.

Steel Producers at S.B.A.C. Exhibition
A- spectacular flying display backed by an interesting 

static exhibition organised by the Society of British 
Aircraft Constructors, was held from September 11 to 
16 at Farnborough, to help promote the export trade of 
member companies and demonstrate the quality of 
British aeronautical products. Only materials o f the 
highest quality may be permitted to be used as com­
ponents for such engines as the record-breaking 
Sapphire. The engine has about the same power as 
the four engines of a Super Fortress, and the alloys 
therein are the result o f years of intensive research by 
British metallurgists. Steelmakers and producers of 
bars, forgings, stampings, castings, sheet, strip and tube, 
who exhibited in the “ static ” section included the 
following:—Accles & Pollock, Limited; Aircraft 
Materials, Limited; Brown Brothers (Aircraft), Limited; 
David Brown & Sons (Huddersfield), Limited; English 
Steel Corporation, Limited; Thos. Firth & John Brown, 
Limited; Firth-Vickers Stainless Steels, Limited; W. T. 
R ather, Limited; Samuel Fox & Company, Limited; 
J. J. Habershon & Sons, Limited; Hall & Pickles, 
Limited; Hughes-Johnson Stampings, Limited; Wm. 
Jessop & Sons, Limited; Mond Nickel Company, 
Limited; Reynolds Tube Company, Limited; Rubery 
Owen & Company, Limited; Smith’s Stamping Works 
(Coventry), Limited; and Tubes, Limited.

Steelwork Productivity Team for U.S.
A productivity team of 14 representatives of 

the constructional steelwork, bridge-building, and 
mechanical handling industries sailed for the United 
States on September 21 under the auspices of the Anglo- 
American Council on Productivity. The team will visit 
American firms which make structural steelwork, bridges, 
and oil tanks, specialise in power-line transmission 
towers, and manufacture structural steelwork acces­
sories, such as gutters and doors. Visits to an ore-storage 
and handling installation and a steel stock-holder are 
also included in the itinerary.

Sponsored by the trade bodies concerned, including 
the British Constructional Steelwork Association, the 
Mechanical Handling Engineers’ Association, and the 
Engineering and Allied Employers’ National Federa­
tion, the team is under the leadership of Lieut.-Colonel 
H. B. D e n t o n , chairman of Joseph Parks & Son, 
Northwich (Ches).

Personal
M r. W. A. F a ir c l o t h , chief of the test-bed inspec­

tion department, has retired after 40 years’ service with 
Rolls-Royce, Limited, Derby.

M r . F. L is t e r , late of J. Needham & Sons, Limited, 
has been appointed manager of Charlton Ironworks 
Limited, Charlton Brook, Chapeltown, Near Sheffield, 
consequent upon the death in July last, of Mr. W. 
Hoyes.

E l e c t e d  S e n io r  W a rd en  for the ensuing .year, S ir 
H a r o ld  W e s t , managing director of Newton 
Chambers & Company, Limited, holds a  similar office 
with N. C. Thorncliffe Collieries, Limited, and other 
companies.

M r . F. B a t e s , superintendent of Huddersfield Gener­
ating Station since 1944, has been appointed superin­
tendent of Thornhill Generating Station, near Dewsbury. 
For many years he was general secretary of Hudders­
field Engineering Society.

S ir  G e o f f r e y  D. Bu r t o n , who received his knight­
hood in 1942, while serving in a voluntary capacity at 
the Ministry of Supply as Director-General of 
Mechanical Equipment, is relinquishing his directorship 
of Round Oak Steel Works, Limited, Brierley Hill 
(Staffs).

M r . A. H. H a r le , appointed manager of the new 
■ Edinburgh sub-office of Metropolitan-Vickers Electrical 
Company, Limited, joined the company in 1925 as a 
college apprentice, and after a short period in the motor 
sales department, went to the Glasgow office, where 
he specialised on the mining side of the company’s acti­
vities.

M r . G. H. F l e t c h e r , renowned for his knowledge 
of the design and manufacture of traction motors, has 
retired from the general managership of the Attercliffe 
Common works of Metropolitan-Vickers Electrical 
Company, Limited. He went to Sheffield in 1922 when 
this sphere of the company’s activities was transferred 
from its main works in Manchester. Before his appoint­
ment as general manager in 1949 he was chief engineer.

M r . J a m e s  R a m sa y , foreman of ihe iron and brass 
foundries of Pott, Cassels & Williamson, Limited, 
Motherwell, has retired after 57 years’ service with the 
firm and employees have presented him with a 
barometer and clock. He started work with Archd. 
Baird & Sons, Limited, Hamilton, and went to Pott. 
Cassels & Williamson in 1894. He became foreman 
brass-moulder in 1904 and since 1918 has been fore­
man of both iron and brass foundries.

M r . G e o f f r e y  M . F l a t h e r , joint managing director 
of W. T. Flather, Limited, which was founded by his 
great-grandfather in 1817, will be installed as Sheffield’s 
312th Master Cutler on October 2. He is the present 
Senior Warden of the Cutlers’ Company. After study­
ing metallurgy at Sheffield University he joined the 
company in 1922 and during a three-year apprentice­
ship worked in every production and office department, 
being appointed joint managing director in 1946.

M r. C. L. F is h e r , newly appointed manager of the 
British sales division of the Consolidated Pneumatic 
Tool Company, Limited, London, has had an unbroken 
association with the company extending over nearly 38 
years, apart from service with the Royal Flying Corps 
from 1916 to 1919. After service in several depart­
ments at the head office he was attached to a new 
selling division operating in the field of civil engineering 
and contracting, and over a period of some 20 years 
he was on the scene of practically every notable civil 
engineering undertaking in the United Kingdom.
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Industrial Injuries Scheme 
B y  F . J .  Tebbutt

The Workmen’s Compensation (Supplementation) 
Act, 1951, requires some knowledge of the former 
Workmen’s Compensation Acts and of the National 
Insurance (Industrial Injuries) Act, 1946, which took 
the place of the Workmen’s Compensation Scheme, to 
make it easily understandable, and as time has advanced 
since the 1946 Act came into operation (July 5, 1948, 
with an amending Act since) the simplest method for 
an explanation of the new Act is to make this article 
not only an explanation of the new enactments, but 
also of the necessary provisions of the principals of 
the earlier operating schemes.

Both the old Compensation Acts, and the present 
Industrial Injuries Scheme, provide for compensation 
to employees in respect of injuries (the contracting 
of certain industrial diseases included in the term) 
arising out of and in the course of their employment, 
but there are contrasting differences. Under the old 
Acts, the employer was called upon to make these 
compensation payments and even if he did not insure 
with ordinary insurance companies, the obligation to 
pay was always present. There was no Government 
scheme of insurance, no compulsion to insure, and no 
contributions were payable. The compensation was 
based on pre-accident earnings so the compensation 
worked out differently for different employees, and 
there were varying amounts for total and for partial 
disablement. F or fatal injuries, lump-sum payments 
were made to dependants; for partial disablement, the 
amount was determined on a formula according to the 
difference between pre- and post-accident earnings. 
Under the present Industrial Injuries Scheme, however, 
there is compulsory insurance with contribution pay­
ing (employers and employees sharing) but the old 
liability on the employer to make the payments has 
ended, the payments to injured employees (or 
dependants in fatal cases) coming out of the scheme. 
There are now no lump-sum payments, all being weekly 
payments.

New 1951 Act
There were several Compensation Acts, each suc­

ceeding Act usually introducing increased payments, 
but there was always one class of employees who did 
not participate in any of these increases and these 
are now dealt with in the new Act. These are persons 
who are entitled to weekly payments in respect of an 
injury sustained before January 1, 1924. Other old 
cases were dealt with in the main Industrial Injuries 
Act, 1946, so that where a right to compensation had 
arisen before the appointed day of that Act (i.e. July 
5, 1948) these cases remained under the old Compen­
sation Acts, but if the amount so payable was under 
what the new scheme would give, payments are to 
be made under the new scheme to bring the amounts 
up to those payable under the 1946 Act.

By this new Act, also, the pre-January 1, 1924, cases 
are now also to be given allowances under the Industrial 
Injuries Scheme, so that with their Workmen’s Com­
pensation Acts payments and the allowances now to 
be given, the amounts will be as follow. If married, 
even if married after the injury, (it was limited to 
a pre-accident wife under the old Compensation Acts) 
and the person is residing with or wholly maintaining 
the wife, the amount in full will be 56s. (40s. man 
plus 16s. for wife), the sum arising out of the new 
scheme, however, being the excess over the previous 
payment. In other cases (e.g. single men), the full 
amount is 40s., the new scheme paying any excess 
over the old compensation as just mentioned. Under

the previous Acts, the amount was determined accord­
ing to pre-accident earnings, but this new Act provides 
that in cases of partial disablement, if the wage rates 
in the persons pre-accident occupation have increased, 
the scheme will provide an allowance to bring the 
amount up to two thirds of the loss of earnings, pro­
vided that compensation and the new allowance do 
not exceed the basic 40s.

It should be noted that nothing in this new Act 
alters in the slightest degree the existing rights and 
obligations of workers and employers (or insurance 
companies) under the Workmen’s Compensation Acts, 
the extra cost only coming out of the Industrial Injuries 
Fund; this fund on March 31, 1950, (the latest avail­
able figures) had a balance of £39,165,003. The Act 
provides for a special scheme to operate these new 
provisions under which there is a special Board to 
administer the scheme; the overriding authority being 
the Ministry of National Insurance. The scheme came 
into operation on July 11, 1951, from which date the 
payments began to accrue.

Main Scheme
The chief benefit under the Industrial Injuries Scheme 

is injury benefit, 45s. plus 16s. for an adult dependant. 
10s. for first or only child, other children 2s. 6d. added 
to the family-allowances scheme. This can be 
drawn for six months or longer if pending an assess­
ment of the injury. Then there is disablement benefit 
which is dependent on the degree of disablement as 
assessed, as for example it may be only 9s. if 20 per cent, 
disablement or 45s. if 100 per cent is adjudged. It 
should be noted that if an assessment is made of 
20 per cent, or more it may become a disablement 
pension. Such a pension may be increased by 20s. 
weekly if a pensioner is incapable of work and likely 
to remain permanently unemployable. If this is not 
payable, but special hardship is proved, the pension 
may be plus 20s. on this account. Furthermore, pen­
sions assessed at 100 per cent, disability, may be 
increased by 20s. (or even 40s.) if constant attendance 
is required. In fatal cases, there is a death benefit 
(payable to certain dependants); the widow would get 
30s. in some cases (with child’s allowance), 20s. in 
others, and other dependants may get 20s. per week. 
The contribution for this scheme works out at 8d. 
for an adult male and 6d. for a woman per week, 
employer and employee paying half each.

Register o f Industrial Premises
The organisation, set up by the Board of 

Trade in July, under Sir Philip Warter, which would be 
responsible for the establishment of a control of fac­
tory and storage premises in the event of an emergency, 
is now known as the Factory and Storage Premises 
(Defence Planning) Division. As one of its first tasks the 
division is bringing up to date its register of industrial 
premises, and industrialists throughout the country will 
shortly be receiving from Board of Trade regional con­
trollers letters asking them to supply certain basic in­
formation about their premises.

By limiting the approach to firms occupying a floor 
space exceeding 5,000 sq. ft., and omitting those indus­
tries which are already heavily committed to the re­
armament programme, only about one-third of indus­
trialists throughout the country will be asked to com­
plete a short questionnaire. Industry is assured 
that the information obtained by the Board of Trade 
through this appeal will be regarded as strictly confiden­
tial and only used for the purposes of the register as an 
essential part of the country’s defence plans.
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base. Having filled the frame, sufficient time should 
be given to allow it to set. Then any surplus should 
be strickled from the frame top, the frame turned over, 
and the wooden core removed. This plaster joint 
and shape are then varnished and the complete core- 
shape (both halves) is set in position. Next, another 
frame is added, and varnished inside, to complete the 
full corebox. The whole interior is then oiled or 
greased ready for receiving the plaster.

Fig. 5 shows everything ready for pouring the plaster 
for the second half-corebox. After this has set, both 
frames are taken apart, and the wooden core-shape and 
frames removed. Lightening out at the back of plaster 
coreboxes can either be done by hand or by using 
cutters in a wood-milling machine. Provision must be 
made for dowel bosses, usually in the corners, and 
also for strengthening of ribs when necessary. These 
are illustrated in the corebox section shown in Fig. 6.

Steel Producers at S.B.A.C. Exhibition
A spectacular flying display backed by an interesting 

static exhibition organised by the Society of British 
Aircraft Constructors, was held from September 11 to 
16 at Farnborough, to help promote the export trade of 
member companies and demonstrate the quality of 
British aeronautical products. Only materials of the 
highest quality may be permitted to be used as com­
ponents for such engines as the record-breaking 
Sapphire. The engine has about the same power as 
the four engines of a Super Fortress, and the alloys 
therein are the result of years of intensive research by 
British metallurgists. Steelmakers and producers of 
bars, forgings, stampings, castings, sheet, strip and tube, 
who exhibited in the “ sta tic” section included the 
following:—Accles & Pollock, Limited; Aircraft 
Materials, Limited; Brown Brothers (Aircraft), Limited; 
David Brown & Sons (Huddersfield), Limited; English 
Steel Corporation, Limited; Thos. Firth & John Brown, 
Limited; Firth-Vickers Stainless Steels, Limited; W. T. 
Flather, Limited; Samuel Fox & Company, Limited; 
J. J. Habershon & Sons, Limited; Hall & Pickles, 
Limited; Hughes-Johnson Stampings, Limited; Wm. 
Jessop & Sons, Limited; Mond Nickel Company, 
Limited; Reynolds Tube Company, Limited; Rubery 
©wen & Company, Limited; Smith’s Stamping Works 
(Coventry), Limited; and Tubes, Limited.

Steelwork Productivity Team for U.S.
A productivity team of 14 representatives of 

the constructional steelwork, bridge-building, and 
mechanical handling industries sailed for the United 
States on September 21 under the auspices of the Anglo- 
American Council on Productivity. The team will visit 
American firms which make structural steelwork, bridges, 
and oil tanks, specialise in power-line transmission 
towers, and manufacture structural steelwork acces­
sories, such as gutters and doors. Visits to an ore-storage 
and handling installation and a steel stock-holder are 
also included in the itinerary.

Sponsored by the trade bodies concerned, including 
the British Constructional Steelwork Association, the 
Mechanical Handling Engineers’ Association, and the 
Engineering and Allied Employers’ National Federa­
tion, the team is under the leadership of Lieut.-Colonel 
H. B. D e n t o n , chairman of Joseph Parks & Son, 
Northwich (Ches).

Personal
M r. W. A. F a ir c lo th , chief of the test-bed inspec­

tion department, has retired after 40 years' service with 
Rolls-Royce, Limited, Derby.

M r . F .  L is t e r , late of J. Needham & Sons, Limited, 
has been appointed manager of Charlton Ironworks 
Limited, Charlton Brook, Chapeltown, Near Sheffield, 
consequent upon the death in July last, of Mr. W. 
Hoyes.

E l e c t e d  S e n io r  W a r d en  for the ensuing year, S ir 
H a ro ld  W e s t , managing director of Newton 
Chambers & Company, Limited, holds a similar office 
with N. C. Thorncliffe Collieries, Limited, and other 
companies.

M r. F. B a t e s , superintendent of Huddersfield Gener­
ating Station since 1944, has been appointed superin­
tendent of Thornhill Generating Station, near Dewsbury. 
For many years he was general secretary of Hudders­
field Engineering Society.

S ir  G e o f f r e y  D. B u r to n , who received his knight­
hood in 1942, while serving in a  voluntary capacity at 
the Ministry of Supply as Director-General of 
Mechanical Equipment, is relinquishing his directorship 
of Round Oak Steel Works, Limited, Brierley Hill 
(Staffs).

M r . A . H . H a r l e , appointed manager of the new 
Edinburgh sub-office of Metropolitan-Vickers Electrical 
Company, Limited, joined the company in 1925 as a 
college apprentice, and after a short period in the motor 
sales department, went to the Glasgow office, where 
he specialised on the mining side of the company’s acti­
vities.

M r . G. H. F l e t c h e r , renowned for his knowledge 
of the design and manufacture of traction motors, has 
retired from the general managership of the Attercliffe 
Common works of Metropolitan-Vickers Electrical 
Company, Limited. He went to Sheffield in 1922 when 
this sphere of the company’s activities was transferred 
from its main works in Manchester. Before his appoint­
ment as general manager in 1949 he was chief engineer.

M r. J a m e s  R a m sa y , foreman of the iron and brass 
foundries of Pott, Cassels & Williamson, Limited, 
Motherwell, has retired after 57 years’ service with the 
firm and employees have presented him with a 
barometer and clock. He started work with Archd. 
Baird & Sons, Limited, Hamilton, and went to Pott, 
Cassels & Williamson in 1894. He became foreman 
brass-moulder in 1904 and since 1918 has been fore­
man of both iron and brass foundries.

M r. G e o f f r e y  M. F l a t h e r , joint managing director 
of W. T. Flather, Limited, which was founded by his 
grea't-grandfather in 1817, will be installed as Sheffield’s 
312th Master Cutler on October 2. He is the present 
Senior Warden of the Cutlers’ Company. After study­
ing metallurgy at Sheffield University he joined the 
company in 1922 and-during a three-year apprentice­
ship worked in every production and office department, 
being appointed joint managing director in 1946.

M r . C. L. F is h e r , newly appointed manager of the 
British sales division of the Consolidated Pneumatic 
Tool Company, Limited, London, has had an unbroken 
association with the company extending over nearly 38 
years, apart from service with the Royal Flying Corps 
from 1916 to 1919. After service in several depart­
ments at the head office he was attached to _ a new 
selling division operating in the field of civil engineering 
and contracting, and over a period of some 20 years 
he was on the scene of practically every notable civil 
engineering undertaking in the United Kingdom.
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Industrial Injuries Scheme 
B y  F . J .  Tebbutt

The Workmen’s Compensation (Supplementation) 
Act, 1951, requires some knowledge of the former 
Workmen’s Compensation Acts and of the National 
Insurance (Industrial Injuries) Act, 1946, which took 
the place of the Workmen’s Compensation Scheme, to 
make it easily understandable, and as time has advanced 
since the 1946 Act came into operation (July 5, 1948, 
with an amending Act since) the simplest method for 
an explanation of the new Act is to make this article 
not only an explanation of the new enactments, but 
also of the necessary provisions of the principals of 
the earlier operating schemes.

Both the old Compensation Acts, and the present 
Industrial Injuries Scheme, provide for compensation 
to employees in respect of injuries (the contracting 
of certain industrial diseases included in the term) 
arising out of and in the course of their employment, 
but there are contrasting differences. Under the old 
Acts, the employer was called upon to make these 
compensation payments and even if he did not insure 
with ordinary insurance companies, the obligation to 
pay was always present. There was no Government 
scheme of insurance, no compulsion to insure, and no 
contributions were payable. The compensation was 
based on pre-accident earnings so the compensation 
worked out differently for different employees, and 
there were varying amounts for total and for partial 
disablement. F or fatal injuries, lump-sum payments 
were made to dependants; for partial disablement, the 
amount was determined on a formula according to the 
difference between pre- and post-accident earnings. 
Under the present Industrial Injuries Scheme, however, 
there is compulsory insurance with contribution pay­
ing (employers and employees sharing) but the old 
liability on the employer to make the payments has 
ended, the payments to injured employees (or 
dependants in fatal cases) coming out of the scheme. 
There are now no lump-sum payments, all being weekly 
payments.

New 1951 Act
There were several Compensation Acts, each suc­

ceeding Act usually introducing increased payments, 
but there was always one class of employees who did 
not participate in any of these increases and these 
are now dealt with in the new Act. These are persons 
who are entitled to weekly payments in respect of an 
injury sustained before January 1, 1924. Other old 
cases were dealt with in the main Industrial Injuries 
Act, 1946, so that where a right to compensation had 
arisen before the appointed day of that Act (i.e. July 
5, 1948) these cases remained under the old Compen­
sation Acts, but if the amount so payable was under 
what the new scheme would give, payments are to 
be made under the new scheme to bring the amounts 
up to those payable under the 1946 Act.

By this new Act, also, the pre-January 1, 1924, cases 
are now also to be given allowances under the Industrial 
Injuries Scheme, so that with their Workmen’s Com­
pensation Acts payments and the allowances now to 
be given, the amounts will be as follow. If married, 
even if married after the injury, (it was limited to 
a pre-accident wife, under the old Compensation Acts) 
and the person is residing with or wholly maintaining 
the wife, the amount in full will be 56s. (40s. man 
plus 16s. for wife), the sum arising out of the new 
scheme, however, being the excess over the previous 
payment. In other cases (e.g. single men), the full 
amount is 40s., the new scheme paying any excess 
over the old cbmpensation as just mentioned. Under

the previous Acts, the amount was determined accord­
ing to pre-accident earnings, but this new Act provides 
that in cases of partial disablement, if the wage rates 
in the persons pre-accident occupation have increased, 
the scheme will provide an allowance to bring the 
amount up to two thirds of the loss of earnings, pro­
vided that compensation and the new allowance do 
not exceed the basic 40s.

It should be noted that nothing in this new Act 
alters in the slightest degree the existing rights and 
obligations of workers and employers (or insurance 
companies) under the Workmen’s Compensation Acts, 
the extra cost only coming out of the Industrial Injuries 
Fund; this fund on March 31, 1950, (the latest avail­
able figures) had a balance of £39,165,003. The Act 
provides for a special scheme to operate these new 
provisions under which there is a special Board to 
administer the scheme; the overriding authority being 
the Ministry of National Insurance. The scheme came 
into operation on July 11, 1951, from which date the 
payments began to accrue.

Main Scheme
The chief benefit under the Industrial Injuries Scheme 

is injury benefit, 45s. plus 16s. for an adult dependant. 
10s. for first or only child, other children 2s. 6d. added 
to the family-allowances scheme. This can be 
drawn for six months or longer if pending an assess­
ment of the injury. Then there is disablement benefit 
which is dependent on the degree of disablement as 
assessed, as for example it may be only 9s. if 20 per cent, 
disablement or 45s. if 100 per cent is adjudged. It 
should be noted that if an assessment is made of 
20 per cent, or more it may become a disablement 
pension. Such a pension may be increased by 20s. 
weekly if a pensioner is incapable of work and likely 
to remain permanently unemployable. If this is not 
payable, but special hardship is proved, the pension 
may be plus 20s. on this account. Furthermore, pen­
sions assessed at 100 per cent, disability, may be 
increased by 20s. (or even 40s.) if constant attendance 
is required. In fatal cases, there is a death benefit 
(payable to certain dependants); the widow would get 
30s. in some cases (with child’s allowance), 20s. in 
others, and other dependants may get 20s. per week. 
The contribution for this scheme works out at 8d. 
for an adult male and 6d. for a woman per week, 
employer and employee paying half each.

Register o f Industrial Premises
The organisation, set up by the Board of 

Trade in July, under Sir Philip Warter, which would be 
responsible for the establishment of a control of fac­
tory and storage premises in the event of an emergency, 
is now known as the Factory and Storage Premises 
(Defence Planning) Division. As one of its first tasks the 
division is bringing up to date its register of industrial 
premises, and industrialists throughout the country will 
shortly be receiving from Board of Trade regional con­
trollers letters asking them to supply certain basic in­
formation about their premises.

By limiting the approach to firms occupying a floor 
space exceeding 5,000 sq. ft., and omitting those indus­
tries which are already heavily committed to the re­
armament programme, only about one-third of indus­
trialists throughout the country will be asked to com­
plete a short questionnaire. Industry is assured 
that the information obtained by the Board of Trade 
through this appeal will be regarded as strictly confiden­
tial and only used for the purposes of the register as an 
essential part of the country’s defence plans.
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W orld M etallurgical Congress
Fourteen British scientists from the metal industry 

are to attend the first World Metallurgical Congress in 
Detroit, Michigan, October 14 to 19, sponsored by 
the American Society for Metals. The visitors from 
overseas countries are expected to bring to the atten­
tion of the Congress such aspects of metallurgical prac­
tice in their own countries as they feel would enable 
the world to produce more and better metal products, 
better conserve and utilise available resources, or 
provide substitutes for metals and alloys in short 
supply.

Foreign delegates will be assembled into eight 
specialist groups, each of which will make a three- 
week guided tour to major American industries and 
government, private and university research labora­
tories. The study tours have been organised to cover 
the chief topics of the Congress: (1) Steel making and 
refining; (2) rolling and manufacture of copper, alumi­
nium, magnesium and their alloys; (3) metal fabrica­
tion; (4) hcat-treatment; (5) welding and joining; (6) 
inspection and testing; (7) engineering and metallurgical 
education; (8) research. The British representatives to 
the Congress are:—W. A. Baker, research manager, 
British Non-Ferrous Metals Research Association; 
K. C. Barraclough, research metallurgist, Brown-Firth 
Research Laboratories; R. Blount, inspector, Ministry 
of Education, K. M. Entwistle, lecturer in metallurgy. 
University of Manchester; P. F. Hancock, chief 
metallurgist, Birlec, Limited; E. Ineson, Metallurgy 
(General) Division, British Iron and Steel Research 
Association; A. H. Leckie, Steelmaking Division, British 
Iron and Steel Research Association; E. Mills, 
general manager and director. Mills Engineering Pro­
ducts, Limited; J. G. Pearce, director, British Cast Iron 
Research Association; J. Pearson, Chemistry Depart­
ment, British Iron and Steel Research Association; C. E. 
Phillips, Mechanical Engineering Research Organisa­
tion, Department of Scientific and Industrial Research; 
W. P. Rees, senior principal scientific officer, National 
Physical Laboratory, Teddington; H. G. Ridge, tech­
nical officer, Zinc Development Association, Oxford; 
and H. Sutton, director, Materials Research and 
Development (Air), Ministry of Supply.

New Conveyor Company, Ltd., Acquired 
by T .I .

Agreement has been reached, subject to the comple­
tion of legal arrangements, for the acquisition by Tube 
Investments, Limited, of.the New Conveyor Company, 
Limited, of Smethwick. The New Conveyor Company, 
with works at Brook Street, Smethwick, and Grice 
Street, West Bromwich, and branch offices in London, 
Manchester and Glasgow, specialises in the production 
of all types of mechanical handling equipment, both 
bulk and industrial, including the full mechanisation 
of foundries, and it manufactures a wide range of 
“ Newcon ” standard components. The company has 
built up a large home and overseas business for these 
components over a period of sixty years. The New 
Conveyor Company will continue to operate as a separate 
entity. Its policy, trading activities, the constitution of 
the board, and its personnel, will not be changed, but 
Mr. W. R. Purnell, the present vice-chairman, who has 
been acting chairman, will become chairman, in addi­
tion to continuing as managing director.

N o r t h  B r it is h  L o c o m o t iv e  C o m p a n y , L im it e d —Mr. 
T. A. Crowe has joined the board as chief managing 
director.

I.M.M. President
At the annual general meeting, on May 15 next, Mr. 

V er n o n  H arbord  will take office as president of the 
Institution of Mining and Metallurgy. A partner in 
Riley, Harbord & Law, metallurgical chemists, of 
London, he has served on the council of the institution 
since 1940, holding the office of vice-president from 
1947 to 1950. Educated at Tonbridge School, he entered 
King’s College, Cambridge, in 1913, being commissioned 
in the Royal Engineers in 1914 and serving in France 
until April, 1918, when he was wounded. He was then 
seconded for duty with the metallurgical research 
department at Woolwich and, on demobilisation, he 
went to the Royal School of Mines, obtaining his 
A.R.S.M. in metallurgy and the Bessemer Medal in 
1920.

From 1921 to 1926, Mr. Harbord was with the 
South Durham Steel & Iron Company, Limited, for 
the first three years as metallurgist and technical assis­
tant to the general manager of the Cargo Fleet works, 
and for the remainder of the time he was in charge 
of special work at the Ormesby ironworks—the foundry 
department of the company—and acted as general 
metallurgical adviser on foundry work.

In 1926 he joined Riley, Harbord & Law, which 
was founded by his father and the late Mr. Edward 
Riley in 1905. Mr. Harbord was engaged for the 
last 18 months of the 1939-45 war as metallurgical 
adviser to the armament research department. A fellow 
of the Royal Institute of Chemistry and the Institution 
of Metallurgists, he is a member of the Iron and Steel 
Institute and the Institute of Metals.

Power-gas Corporation L td., New  
Chairman

At a meeting of the board of the Power-Gas Cor­
poration, Limited, held in London on September 19, it 
was announced that the managing director and vice- 
chairman, Dr. N. E. Rambush, D.Sc.(Hon.), M.LChem.E., 
had been elected chairman of the company. The 
vacancy was caused by the retirement of Mr. Wilfred 
Beswick, who had been chairman since 1939.

Dr. Rambush joined the Power-Gas Corporation, 
Limited, in 1918 as chief engineer. Nine years later he 
became technical manager, and in 1931 was appointed 
general manager to the Power-Gas group. He became a 
director of Ashmore, Benson, Pease & Company, Limited, 
in 1933. and in 1939 was appointed managing director of 
Power-Gas and its subsidiaries, having been joint man­
aging director with Mr. Beswick during the preceding 
year. Dr. Rambush has been vice-chairman since 1947.

His book “ Modem Gas Producers,” published in 
1923, still has worldwide recognition as one of the major 
works on the subject and in June, 1948, in recognition 
of the distinction of his work in the application of 
science to the gas industry, he was awarded the degree 
of D.Sc. (Honoris Causa) of Durham University. In 
the foundry sphere, the experiment in which he co­
operated with Mr. Taylor in quenching the contents of 
a cupola remains a classic piece of research.

Although the head office of the Corporation is at 
Stockton-on-Tees, the group have a controlling interest 
in the well-known firm of Rose, Downs & Thompson, 
Limited, o f HulL and own overseas subsidiaries in 
South Africa. Australia, France, and Canada.

M r . L eo n a r d  S l a t e r , chairman and managing 
director of George Slater, Limited, scrap iron mer­
chants, of Sheffield, has died at the age of 77.
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MACNAB and Company Limited 
14, ST. JOHN’S ROAD d jh  HARROW

Telephone: HARROW 4578

LATEST ENCLOSED SAND PROTECTED MODEL
“ SHQCKLESS”  JOLT RAM ROLLOVER PATTERN DRAW MACHINE

• M A C N A B  M ould ing  M achines m ean  C LE A N .
A C C U R A T E  AN D  W ELL F IN ISH E D  m ou lds.

We m anu facture  m a n y  other types and s izes  o f M ou ld ing  M achines 
su itab le for econom ical p roduc tion  o f va ry in g  classes o f w ork.

Catalogues g iv in g  fu ll  deta ils w ill be sen t on request.
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News in Brief
T h e  Su t t o n -in -A s h f ie l d  (Notts) “ Festival of In­

dustry ” will be opened on October 6 by Sir Hubert 
Houldsworth.

T h e  d ir e c t o r s  o f 'A . Reyrolle & Company, Limited, 
electrical engineers, of Hebburn (Co. Durham), propose 
an increase in the authorised capital from £2,000,000 
to £3,000,000.

T r ea su r y  p e r m is s io n  has been given for a  capital 
bonus distribution by A. A. Jones & Shipman, Limited, 
machine tool makers, of Leicester, of four 5s. ordinary 
shares for each share held.

“ Manpower,” an exhibition on the human factor in 
industry, in the Safety, Health and Welfare Museum, 
Horseferry Road, Westminster, London. S.W.l, is re­
maining open until October 19. Admission is free.

F or ty  s t u d e n t s  from, the Royal Air Force Staff 
College, Andover (Hants), will visit Ashington and 
Lynemouth collieries and the Consett Iron Company, 
Limited, during a tour of the north-east this week.

M o r e  than 400,000 women employed in the engin­
eering industry are seeking a wage increase of £1 a 
week, their claim having been submitted to the 
Engineering and Allied Employers’ National Federa­
tion.

A 61-yea r -o ld  Catcliffe man, Frederick Tillison, sus­
tained severe injuries on September 18, when there 
was a sudden explosion in a cylinder he was cutting 
up for scrap. He was dead on arrival at Rotherham 
Hospital.

N o r th er n  A l u m in iu m  C o m p a n y , L im it e d , announce 
that from October I the address of their head office and 
London-area sales office will be Bush House, Aldwych, 
London, W.C.2 (telephone: TEMple Bar 8430; telegrams: 
Noraluco Estrand, London).

B ec a u se  t r a d e s m e n  from the industry were taking 
work outside their own trade at higher wages, em­
ployers in the iron industry in Falkirk cannot obtain 
sufficient labour to carry out contracts, said Mr. T. M. 
Monteith, secretary of Falkirk and District Employment 
Committee.

T h e  O f f ic e  M a n a g em en t  A ss o c ia t io n  has published 
a new booklet in the series of illustrated reports on office 
systems and methods entitled “ Filing and Indexing.” 
Copies of the report (price 5s.) may be obtained on 
application to the Association at 8, Hill Street, 
London, W.l.

A s u r v e y  of tin resources is being carried out by the 
Chamber of Mines in Malaya, circulars having been 
sent to over 700 mines asking for details of ore reserves 
and the expected duration of mine-life. Because of the 
bandit menace it is expected that the results will not 
be collated for some time.

A n e w  400-ft. long construction bay, equipped with 
two 100-ton cranes, at the Heaton works of C. A. 
Parsons & Company, Limited, Newcastle-upon-Tyne, 
is expected to be completed this month. In the new 
section work will begin on 275,000-volt transformers 
for the British Electricity Authority.

T h e  F r en c h  f ir m  of Prat-Daniel, 64, rue Miromesnil, 
Paris, 8. who for many years have specialised in dust- 
removal and ventilation plant for foundries, are to open 
a branch establishment in this country. The name of 
the new company, which will differ from the parent 
company, will be announced on its registration.

A cc o r d in g  t o  Mr. W. S. Shirra. chairman of the 
Distributors of Builders’ Supplies Joint Council, the 
“ fire-buying season,” has started at least a month earlier 
than usual, and offers convincing evidence that house­
wives are determined to make the most and the best of 
the little fuel they have been warned is all they can 
expect this winter.

J o s e p h  L u c a s , L im it e d , which employs more than 
35,000 people at 18 factories throughout Great Britain, 
is conducting an experiment to solve one of industry’s 
biggest problems—the shortage of women workers— 
in their Birmingham works at Great King Street. An 
appeal has been made to mothers of not-so-young 
families and those whose children have passed school 
age to undertake part-time work for four hours a day, 
cither in the morning or the afternoon. A  scheme 
whereby groups of friends or neighbours can work 
together is proving popular.

T h e  C o m b u s t io n  E n g in e e r in g  A s s o c ia t io n  has de­
cided to hold a conference on the subject of “ Meeting 
the Fuel and Power Shortage,” on October 9 and 10, in 
the ballroom of the Dorchester Hotel, Park Lane, 
London, W .l. Mr. P. A. Sanders, president of the 
Association, will be in the chair. The Association has 
called this conference in response to a number of 
requests from large industrial consumers of fuel and 
power, that a conference should be held forthwith to 
discuss ways of meeting the situation both during the 
coming winter and in the future.

T h e  I n s t it u t e  o f  I n d u s t r ia l  A d m in is t r a t io n  has 
been merged with the British Institute of Management 
and all members of the I.I.A. become founder mem­
bers, associates or students of the B.I.M. Membership 
of the latter is not intended to constitute a professional 
qualification and the I.I.A. has therefore been incor­
porated as a general management professional institute 
within the framework of the BJ.M., its membership 
being open only to members of the B.I.M. The Insti­
tute of Industrial Administration in effect thus becomes 
the professional wing of the British Institute of 
Management.

N o r t h  B r it is h  L o c o m o t iv e  C o m pa n y , L im it e d , 
which has already supplied more than 2,000 locomo­
tives to South Africa, may open a loco-assembly plant 
in the Union to meet large demands for steam-powered 
engines in that country. As reported recently, the com­
pany received two contracts worth £3,711,000 to supply 
the South African Railways with 60 of the most modem 
types of locomotives and 18 heavy shunting locomo­
tives. Another order, worth nearly £2,000,000 for 100 
shunting engines, was given to the German firm of 
Siegfred Krupp. Due to shortage of steel and increased 
costs in Germany, it is understood that Krupps may 
seek release from the contract, in which case the British 
firm’s competitive tender would be the only one accept­
able. This would fulfil requirements contained in a 
provisional offer by the North British, to set up a 
South African plant.

M r. E. W. L. F ie l d , chairman of the Glasgow dis­
trict committee of the Scottish Board for Industry, told 
trade union organisers in Glasgow on September 10 that 
there would be a particularly difficult winter with 
almost certain power cuts, possibly of unusual severity, 
in November. Mr. Field met the trade unionists to in­
form them of the electricity supply position and the 
need for load spreading so as to ensure that through 
them workers in the industry could be fully 
acquainted with the facts of the situation. After taking 
available plant into account, he said, the gap between 
demand and supply in November was 198J100 kw. It 
was estimated that if industry could reduce the demand 
by 20 per cent., 60,000 kw. would be saved, but that 
still left a gap. The board had decided to spread the 
load with the co-operation of industry. In their notice 
to consumers the board had emphasised the need for 
employers to consult with the trade unions concerned 
before presenting a scheme to the board where such 
schemes affected working hours. They also empha­
sised the need for consultation with transport services 
and, where necessary, with theH.M . Factory Inspectorate.
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Current Prices o f  Iron, Steel, and N on-ferrous Metals
(Delivered, unless otherwise stated)

Septem ber 26, 1951

PIG-IRON Billets, Blooms, and Slabs for Forging and Stamping.—
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Foundry Iron.—No. 3 I e o h , C l a ss  2 Middlesbrough, 
£11 10s.; Birmingham, £11 4s. 6d.

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£13 0a. 6d., delivered Birmingham. Staffordshire blast­
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si), d/d within 60 miles of Stafford, 
£13 12s. 3d.

Scotch Iron.—No. 3 foundry, £13 Is., d/d Grange­
mouth.

Cylinder and Refined Irons.—North Zone, £15 7s.; 
South Zone, £15 9s. 6d.

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£15 17s.; South Zone, £15 19s. 6d.

Cold Blast.—South Staffs, £17 5s. 6d.
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 17s.; Scotland (Scotch iron), £13 3s. 6d. ; Sheffield, 
£13 13s. 6d .; Birmingham, £14 0s. 6d.; Wales (Welsh iron), 
£13 3s. 6d.

Spiegeleisen.—20 per cent. Mn, £18 los. 9d.
Basic Pig-iron.—£11 15s. 6d. all districts.

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

Ferro-sllicon (6 -ton  lo ts).—40/55 per cen t., £40 16s., 
basis 45% Si, Beale 15s. 6d. per u n i t ; 70/84 per cen t., £56 
2s. 6d ., basis 75% Si, scale 16s. per u n it.

Silicon Briquettes (6-ton lots and over).—21b. Si, 
£48 5s.; lib. Si, £49 5s.

Ferro-vanadlum.—60/60 per cent., 15s. per lb. of V.
Ferro-molybdenum.—65/76 per cent., carbon-free, 9s. 6d. 

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

eopper-free, £190.
Ferro-tungsten.—80/85 per cent., 33s. per lb. of W.
Tungsten Metal Powder.—98/99 per cent., 35s. per lb. 

of W.
Ferro-chrome (6-ton lots).—4/6 per cent C, £74, basis 60% 

Cr, scale 24s. 6d. per u n it; 6/8 per cent. C, £70, basis 60% Or, 
scale 23s. 3d. per un it; max. 2 per cent. C, Is. 8Jd. per lb. 
C r; max. 1 per cent. C, Is. 8fd. per lb. C r; max. 0.15 per 
cent. C, Is. 9£d. per lb. C r.; max. 0.10 per cent. C, Is. 9jd. 
per lb. Cr.

Chromium Briquettes (6-ton lots and over).—1 lb. Cr, 
£78 9s.

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

£39 17s. Id.
Manganese Briquettes (5-ton lots and over).—21b. Mn, 

£49 10s.
Metallic Manganese.—96/98 per cent., carbon-free, 

£215 per ton.
SEMI-FINISHED STEEL

Re-rolling Billets, Blooms, and Slabs.—B a s ic  : Soft, u.t., 
£21 11s. 6d.; tested, 0 08 to 0.25 per cent. C (100-ton lots), 
£22 Is. 6d. ; hard (0.42 to 0.60 per cent. C), £23 19s.; silico- 
manganese, £29 15s.; free-cutting, £24 15s. 6d. S i e m e n s  
Ma e t in  A c id  : Up to 0.25 per cent. C, £27 16s.; case- 
hardening, £28 4s.; silico-manganese, £30 16s. 6d.

Basic, soft, up to 0.25 per cent. C, £25 15s.; basio, hard, 
over 0.41 up to 0.60 per cent. C, £26 15s.; acid, up to 
0.25 per cent. C, £28 4s.

Sheet and Tinplate Bars.—£21 16s.

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

£25 6s. 6d.; boiler plates (N.-E. Coast), £26 14s.; chequer 
plates (N.-E. Coast), £26 15s. 6d .; heavy joists, sections, and 
bars (angle basis), N.-E. Coast, £23 15s. 6d.

Small Bars, Sheets, etc.—Rounds and squares, under 3 in., 
untested, £27 U s .; flats, 5 in. wide and under, £27 U s .; 
boop and strip, £28 6s.; black sheets, 17/20 g., £35 15s. 6d.; 
galvanised corrugated sheets, 17/20 g., £49 18s. 6d.

Alloy Steel Bars.—1-in. dia. and up : Nickel, £44 17s. 3d.; 
nickel-chrome, £65 2s. 9d. ; nickel-chrome-molybdenum, 
£72 10s. 3d.

Tinplates.—54s. 8Jd. per basis box.

NON-FERROUS METALS
Copper.—Electrolytic, £227 ; high-grade fire-refined, 

£226 10s.; fire-refined of not less than 99.7 per cent., £226 ; 
ditto, 99.2 per cent., £225 10s.; black hot-rolled wire 
rods, £236 12s. 6d.

Tin.—Cash, £960 to £965 ; three months, £906 to 
£910; settlement, £960.

Zinc.—G.O.B. (foreign) (duty paid), £190; ditto 
(domestic), £190 ; “ Prime Western,” £190 ; eleotrolytio, 
£194 ; not less than 99.99 per cent., £196.

Lead.—Good soft pig-lead (foreign) (duty paid), £180; 
ditto (Empire and domestic), £180 ; “ English,” £181 10s.

Zinc Sheets, etc.—Sheets, 15g. and thicker, all English 
destinations, £210 10s. ; rolled zinc (boiler plates), all English 
destinations, £208 10s.; zinc oxide (Red Seal), d/d buyers' 
premises, £205.

Other Metals.—Aluminium, ingots, £124; antimony, 
English, 99 per cent., £390; quicksilver, ex warehouse, 
£73 5s. to £73 15s.; nickel, £464.

Brass.—Solid-drawn tubes, 25d. per lb .; rods, drawn, 
3 2 |d .; sheets to 10 w.g., 291 d . ; wire, 31Jd. rolled metal, 
28|d.

Copper Tubes, etc.—Solid-drawn tubes, 26d. per lb.;
wire, 254s. 9d. per cwt. basis; 20 s.w.g., 281s. 9d. per cwt.

Gunmetal.—Ingots to BS. 1400—LG2—1 (86/6/5/6). 
£270 to £280 ; BS. 1400—LG3—1 (86/7/5/2), £280 to £300 : 
BS. 1400—Gl—1 (88/10/2), £330 to £360; Admiralty GM 
(88/10/2), virgin quality, £330 to £360 per ton, delivered.

Phosphor-bronze Ingots.—P.B), £340 to £370; L.P.B1, 
£295 to £315 per ton.

Phosphor Bronze.—Strip, 38d. per lb.; sheets to 10 w.g., 
40Jd.; wire, 42 fd .; rods, 38d.; tubes, 36Jd. ; ohill cast 
bars: solids 3s. lid ., cored, 4s. (C. Cl if f o r d  & S o n , 
L i m i t e d .)

Nickel Silver, etc.—Ingots for raising, 2s. 7d. per lb. (7%) 
to 3s. 6}d. (30%); rolled metal, 3 in. to 9 in. wide X 
.056, 3s. Id. (7%) to 4s. 0 |d . (30%); to 12 in. wide X 
.056, 3s. l£d. to 4s. I d . ; to 25 in. wide X .056, 3s. 3|d. 
to 4s. 3d. Spoon and fork metal, unsheared, 2s. lOd. to 
3s. 9 |d . Wire, 10g., in coils, 3s. 6id. (10%) to 4s. 8£d. 
(30%). Special quality turning rod, 10%, 3s. 5Jd. ; 
15%, 3s. 10£d.; 18%, 4s. 2fd. Adi prices are net.



SEPTEMBER 27, 1951 FOUNDRY TRADE JOURNAL 27

Forthcoming Events
[Secretaries are inv i ted  to send in  notices of m eet ings,  etc.,

¡or inc lusion in  th is  co lum nJ
O C TO B ER  1 

In stitu te  o f B ritish  Foundryraen
Sheffield branch- .—  P re s id e n tia l A ddress, “ T he T ra in in g  of 

F o undry  T ech n ic ian s ,” by  AV. J .  Colton, followed by  a  
film, 7.30 p.m ., a t  th e  R oyal V ictoria  S ta tio n  H otel, 
Sheffield.

O C TO B ER 2 
Incorporated P lan t E ngineers

London  b r a n c h :—"  P lan n e d  M ain ten an ce ,”  by  J .  T. Brom ley, 
7 p .m ., a t  E .L .M .A ., Savoy H ill, London.

In stitu tio n  o f W orks M anagers
Leicester b r a n ch :—A nnual d in n e r and  d iscu ss io n : “ R es tric ­

tiv e  P ra c tic e s ,”  b y  R . S idda ll, 7 p .m ., a t  th e  Boll H otel, 
L eicester.

Sheffield b r a n c h :—‘“ Some A spects of M otion and  Time 
s tu d y ,” by D. D. W . U salis , 7.30 p.m ., a t  th e  G rand 
H otel, Sheffield.

O C TO B ER  3 
Institu te  of B ritish  Foundrym cn

Sheffield b r a n ch :—“ C astin g  D esign  in R ela tio n  to  P roduc­
tio n ,”  by J .  H . P ea rce  a n d  G. D. AVhitehouse, 7.30 p.m ., 
a t  th e  T echn ical College, D oncaster.

North-east Sco t t ish  se c t io n :—“ C as t Iro n  as a n  E n g in ee rin g  
M a te ria l,”  by D r. H . T. A ngus, 7.30 p.m ., a t  th e  Im p e ria l 
H o te l, K cp tio  S tree t, A rb ro a th . ( J o in t  m ee tin g  w ith  
th e  In s ti tu t io n  of P ro duction  E ng ineo rs, D undee section.) 

In stitu tion  of P rodu ction  E ngineers
N o t t in g h a m  se c t io n :— ' T he F a tig u e  of M eta ls ,” by  P rof. 

,T. A. Pope, 7 p.m ., a t  th e  V ictoria S ta tio n  H otel, 
N o ttin g h am .

O C TO B ER  3 to  6 
Institu te  o f V itreous E nam ellers

A nnual C onference a t  th e  G ran d  H o te l, B irm in g h am . F u r th e r  
d e ta ils  were p rin ted  in  th is  J o u r n a l  on Sep tem ber 6, 
page 270.

O CTO BER 4 
Institu tion  o f M echan ical E ngineers

North-western  b r a n c h :—1"  In d u s tr ia l  D esign  a n d  its  R ela tio n  
to M achine D esig n ,"  by  11. G. C onway, a t  6.45 p .m ., in 
the  E n g in ee r 's  Club, A lb e rt Square . M anchester.

In stitu tion  o f P rodu ction  E ngineers
London s ec t io n :—‘“ In c rea sed  P ro d u c tiv ity  b y  th e  U se of 

Com pressed A ir,”  by  N . P . W atts , 7 p .m ., a t  th e  R oyal 
E m pire  Society. N o rth u m b erlan d  A venue, London, AV.C.2.

In stitu te  of M etals
Leeds  Meta llurgical S o c i e t y :—“ S ta tis tic a l C ontro l in  the

Steel In d u s try ,” by  N . H . Bacon, a t  7 p .m ., in  th e
C hem istry  D ep artm e n t, The U n iv e rs ity , Leeds, 2.

O C TO B ER  5 
In stitu tio n  of M echanical E n gin eers

North-Eastern  branch (.Graduates’ S e c t io n ) :—“ 'M a te r ia ls  
T e s tin g ,” by M. M ilne, a t  7 p.m ., in  th e  L ec tu re  T h ea tre
of th e  N o rth e rn  G as B oard Showrooms, G ra in g e r S tree t,
N  cw castle-upon-T yne.

O CTO BER  6 
Institute of B r itish  F oundrym cn

Wales and M onm ou th  b r a n c h :—F ilm  d isp lay , in c lu d in g  illu s­
tra tio n s  of N on-F errous P ro d u c tiv ity  T eam 's  V isit and 
R ep o rt, 6 p .m ., a t  th e  E n g in ee r’s In s ti tu te ,  Cardiff.

Obituary
W e  r e g r e t  to learn of the deaths in the recent train 

disaster at Weedon of M r. C. C. H o w is  and M r. F. 
W a l k e r . Both men were engaged on important re­
search work at the Kirkby Laboratories of British 
Insulated Callender’s Cables Limited, Mr. Howis being 
the Company’s chemical research laboratory manager 
and Mr. Walker a research metallurgist.
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CLASSIFIED ADVERTISEMENTS
PREPAID RATES Twenty words {or 5s. (minimum charge) and 2d. per word thereafter. 

2s. extra (including postage of replies).
Box Numbers.

Advertisements (accompanied by a remittance; and replies to Box Numbers should be addressed to the Advertisement 
Manager, Foundry Trade Journal, 49, Wellington Street, London, W.CwL If received by first post Tuesday advertisements 
can normally be accommodated in the following Thursday’s issue.

S IT U A T IO N  W A N TED

ME T A L L U R G IS T . -  F o u n d ry  T ech­
n ic ian , B.Sc. (2 5 ), req u ires  post as  

A SSISTA N T M A N A G E R  an d  M E T A L ­
L U R G IS T , 5 y e ars  ap p ren tic ed , 5 y ears  
in d u s try  c a s t iron , m alleab le , e tc . E x p e ri­
enced in  a ll  d e p artm en ts , p ra c tic a l, th eo ry  
an d  la b o ra to ry . R esponsib le , progressive 
p o st req u ired .—Box 1271, F o u n d r y  T r a d e  
J o u r n a l .

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

No n - f e r r o u s  a n d  c a s t  i r o n
M O U L D ER S req u ired . Good ra te s. 

C an teen , e tc .—W rite  Box 302, W .B .G ., 39, 
C heapsido, London, E.C.2.

Me t a l l u r g i c a l  c h e m i s t  re ­
q u ired  lo r  G rey Iro n  F o u n d ry  o£ 

m odern  l ig h t  en g in ee rin g  fac to ry  near 
Leeds. P ra c tic a l  experience in  th e  con tro l 
o f m e ta l m ix tu res  a n  a d v an ta g e . A ssistance 
w ith  ho u sin g  accom m odation  m a y  be 
given . A pply  s ta t in g  ago, experience, 
qua lifica tio n s  a n d  s a la ry  req u ired  to  Box 
1228, F o u n d r y  T r a d e  J o u r n a l .

Me t a l l u r g i c a l  l a b o r a t o r y
A SSISTA N T roqu ircd . chiefly fo r 

M icroscdpe an d  re la te d  w ork , on a  la rg e  
v a rie ty  of en g in ee rin g  m a te ria ls . A b ility  
to  co rre la te  w ith  p roduction  problem s 
essen tia l. D egree o r L .I.M . p re fe rred , b u t 
no t e sse n tia l. A ge up  to  35 .—R oplies, 

L ab .G ), to  S e n io r  P e r s o n n e l
O f f ic e r , V ickers-A rm strongs, L td ., B arrow - 
in -F urness.

F O U N D R Y  M A N A G ER  requ ired  fo r 
m odern  w ell-equipped M ach ine Tool 

F o undry  (W est R id in g  of Y o rk sh ire ); 
exce llen t p rospects  an d  perm anency . 
Successful a p p lic a n t to  ta k o  com plete con­
tro l of F o u n d ry , h av in g  m o n th ly  produc­
tion  a p p ro x im a te ly  120 tons . V acancy 
caused by  re tire m e n t of p re se n t M anager.— 
Box 1258, F o u n d r y  T r a d e  J o u r n a l .

A S S IS T A N T  A N A LY ST re q u ire d ; cx- 
2"A. perienced in  a n a ly s is  of c a s t iron  and  
non-ferrous a lloys. I la r t le p o o ls  d is tr ic t.  
S ta te  age, experience, t ra in in g , a n d  s a la ry  
requ ired .—Box 1261, F o u n d r y  T r a d e  
J o u r n a l .

W O R K IN G  FO R E M A N  req u ired  for 
sm all N on-ferrous F o u n d ry , N o rth  

London. E xperience  in  b ra ss  aud  gunm eta l 
valve cas tin g s . P re fe rab ly  p ra c tic a l 
m oulder, w ith  good know ledge of p la s te r  
oddsides, co rem ak ing  (inc . blow ing) and  
fu rn ace  w ork. M ust be ab le  to o rgan ise  
an d  ta k e  ch arge.—W rite  fu ll d e ta ils  of ex­
perience an d  s a la ry  requ ired , Box 1262, 
F o u n d r y  T r a d e  J o u r n a l .

LE A D IN G  M O U L D E R  re q u ired  for 
N o rth  London F o u n d ry . B rass  and  

g u n m e ta l p ressu re  cas tin g s . K now ledge 
of co rem ak in g  beneficial. R eg u la r posi­
tio n  fo r r ig h t  m an , w ith  p rospects  of 
ta k in g  ch arg e .—W rite  fu ll d e ta ils  of ex ­
perience a n d  s a la ry  req u ired , Box 1263, 
F o u n d r y  T r a d e  J o u r n a l .

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

F O U N D R Y  M A N A G ER  req u ired  fo r 
sm all M alleab le  F o u n d ry  (M idland 

a re a ) . E x cep tio n a l o p p o rtu n ity  fo r sound 
p ra c tic a l m an , w ith  know ledgo of s tu m p  
a n d  m ach ine  m ould ing .—Box 1254.
F o u n d r y  T ra d e  J o u r n a l .

R e q u i r e d .  — f o u n d r y
T E C H N IC IA N . C apab le  of s ta r t in g  

up  own la b o ra to ry . R o u tin e  a n a ly s is  of 
a ll  m a te r ia ls  and  san d  contro l, Yvith suffi­
c ie n t p ra c tic a l know ledge to  a p p ly  resu lts  
to  c a s tin g  p ro d u c tio n . H ouse av ailab le . 
C om m encing s a la ry  £520 per annum .— 
Box 1265, F o u n d r y  T r a d e  J o u r n a l .

SK IL L E D  M O U L D ER S, PL A T E R S ,
T U R N E R S , B O R E R S , etc ., req u ired  

by D is tin g to n  E n g in ee rin g  Co., L td ., 
W o rk in g to n , C um berland .—F o r fu r th e r
d e ta ils  ap p ly  to  th e  L a bo u r  M a n a g e r .

F O R EM A N  or M A N A G E R  re q u ire d  for 
Sm all Sand  F o u n d ry  in  South 

B irm in g h am , em ploy ing  10-15 m oulders. 
A lum in ium  a lloys  and  yellow  m eta ls, 
p ro to typo  a n d  p roduction  w ork. O ppor­
tu n ity  fo r good m an  to  ta k e  fu ll contro l.— 
Box 1222, F o u n d r y  T r a d e  J o u r n a l .

P A T T E R N M A K E R  req u ired , ab le  to de ­
s ign , lay-out, m ak e  m a s te r  p a tto m s , 

an d  com plete  p la ted  m e ta l p a tte rn s . E x ­
cellen t o p p o rtu n ity  fo r abso lu te ly  first-class 
m ail. Y eadon  a re a . W rite  s ta t in g  ag e , 
experience, sa la ry  re q u ire d —Box 1226, 
F o u n d r y  T r a d e  J o u r n a l .

W A N TE D .—M an to  ta k o  ch arg o  of 
sm all, b u t ra p id ly  e x p and ing , 

A lum in ium  G rav ity  D ie F o u n d ry  in  th e  
M id land  a re a . A p p lic an t m u s t be good 
o rg a n iser w ith  a b ility  to  con tro l labou r 
an d  p roduction  efficiently. P le a se  s ta te  
ag e , experience a n d  sa la ry  req u ired  to  
Box 1230, F o u n d r y  T r a d e  J o u r n a l .

CAST I ro n  and  N on-ferrous w ork ing  
C H A R G E H A N D  re q u ired  fo r sm all 

E a s t London F o u n d ry . Good weokly 
w age, p lu s bonus an d  overtim e p a id .—W rite  
Box 1232, F o u n d r y  T r a d e  J o u r n a l .

1130 R EM A N  req u ire d  fo r Jo b b in g  
F o u n d ry  on N .E . C oast. C astin g s  up  

to 15 tons, w eekly  o u tp u t 100 tons. H ouse 
av a ilab le .—W rito, g iv in g  fu ll d e ta ils  of ex­
perience an d  s a la ry  req u ired , Box 1252, 
F o u n d r y  T r a d e  J o u r n a l .

SE N IO R  execu tive  (F o u n d ry  M anager) 
re q u ire s  personal A SSISTA N T, 

D udley a re a . Some m e ta llu rg ica l know ­
ledge necessary . E xperience  in  non-ferrous 
fo u n d in g  and  scrap  m e ta l t ra d e  desirab le  
b u t .n o t e ssen tia l. M ain  req u ire m en ts  a re  
en th u siasm . onergy  and  in itia tiv e . 
E x ce llen t p rospects  fo r r ig h t  m an . Age 
p re fe rab ly  n o t over 30 y ears .—F u ll d e ta ils  
of experience to  d a te , s a la ry  expected , and 
a p p ro p ria te  references, to  Box 1246, 
F o u n d r y  T r a d e  J o u r n a l .

W A N TE D .—A SSISTA N T FO U N D R Y
M A N A G ER, for Jo b b in g  Foundry, 

bo th  F e rro u s  and  N on-F errous. R apid 
prom otion  is offered to  successful app li­
can t, who m ust be fu lly  experienced to 
c a r ry  o u t re -o rg an isa tio n .—Box 1274,
F o u n d r y  T r ad e  J o u r n a l .

R A T E F IX E R  re q u ired  fo r m odern 
specia l S teel F o u n d ry  in  N . N otts 

a re a . M achine shop experience preferable , 
b u t no t e ssen tia l. P e rm a n e n t expanding 
position , w ith  good prospects .—W rite,
s ta t in g  age, experience, and  sala ry  
requ ired , to  P ersonnel M anager, Box 1272, 
F o u n d r y  T rade  J o u r n a l .

W A N T E D .-S A L E S  M A N A G ER, for 
M echanised a n d  H ig h  D u ty  Jobb ing  

F o u n d ry . A p p lican t m ust bo fu lly  experi­
enced in  these  b ran ch es  of fo u n d ry  work 
and  be capab le  of m ak in g  accurate  
e stim ates . H e m ust bo of pleasing 
p e rso n ality  an d  fu lly  capab lo  of dealing 
w ith  a f te r  sa le s  serv ice. S a la ry  in 
line  w ith  q u a lifica tio n s .—Box 1273, 
F o u n d r y  T r a d e  J o u r n a l .

F o u n d r y  s u p e r i n t e n d e n t —An
ex p an d in g  fo u n d ry  oil tlio  ou tsk irts  

of London, p roducing  bo th  fe rrous  and  non- 
fe rrous c a s tin g s  (by  a  p recision  process as 
well a s  b y  norm al sand  foundry  m ethods), 
w ishes to  e n g ag e  a n  experienced m an  to 
ta k e  fu ll chargo  of p roduction  and 
a d m in is tra tio n . S a la ry  d ep en d e n t oil ex­
perience, b u t no t less th a n  £700 p.a.— 
R eply , g iv in g  d e ta ils  of experience in 
chrono log ical o rder, to  Box No. 3138, 
M a so n - P eacock , L t d ., 184, S tran d , W.C.2.

CH A R G E H A N D  C O R E M A K E R  re­
qu ired  by  la rg o  en g in ee rin g  firm in 

th e  W est of E n g lan d . M ust have know­
ledge of m odern  co rem ak ing  m ethods on 
la rgo  a n d  sm all cores, a b il i ty  to  introduce 
them  on sem i-skilled  lab o u r. E xperience  of 
coreblow ing essen tia l. P rog ress ive  outlook 
fo r young  m ail. P rev ious execu tive  posi­
tion  n o t e ssen tia l—S ta te  p a s t experience 
and  s a la ry  req u ired  to  Box 1266, F o u n d r y  
T r a d e  J o u r n a l .

F O R EM A N  re q u ire d  fo r C hill C as t B ar 
F o u n d ry , D ud ley  a re a . E xperience in 

q u a li ty  c on tro l of C hill C as t B rass and 
B ronze essen tia l. E x ce llen t p rospects for 
experienced  m an .—F u ll d e ta ils  o f age, ex­
perience, e tc ., to  B ox 1245, F o u n d r y  T r a d e  
J o u r n a l .

J U N IO R  M E T A L L U R G IST S required, 
a g e  21-25. fo r con tro l w ork in  Iro n  and 

Steel F o u n d ry . Good o p p o rtu n ity  to  gain 
p ra c tic a l experience. W rite  s ta t in g  age, 
experience, t r a in in g  a n d  s a la ry  requ ired .— 
B ox 1213, F o u n d r y  T r a d e  J o u r n a l .

FA C TO R Y  PREMISES W AN TED

D ISU SE D  FO U N D R Y  or P rem ises suit­
ab le  fo r sm eltin g  req u ired  w ith in  36 

m ile s  London, e ith e r  S u irey  o r Sussex. 
A pprox. 5-8,000 sq. f t .—F u ll d e ta ils  asid  
p r i c e  to  Box 1106, F o u n d r y  T r a d e  J o u r n a l .
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PLA N TS FO R SA LE

3 E L E C T R IC  FU R N A C E S  in  good con­
d itio n , su itab io  fo r v itreous enam elling , 

140 kW ., size 9 I t .  by 131 f t .  h igh , com ­
plete w ith  equ ipm en t. — A pply  B uyer, 
P la te rs  & S tam pers L td ., B urnley .

1 C U PO L E T T E , by Geo. G reen, size 
No. 2. 15 cwt. per hour. Com plete

w ith  m otorised  blower, 400 volts, 3-phase, 
50 cycle.—P a rtic u la rs , J .  C koi.u k  & Sox, 
L t d ., W an tz  R oad, D agenham .

FIN A N C IA L

E n g i n e e r i n g  o r  a l l i e d  i n ­
d u s t r y —A d v ertiser, w ith  su b stan ­

tia l financ ia l resources, desires  to  a cqu ire  
a n  in te re s t in  (o r would p u rchase  o u trig h t)  
an  E s tab lish ed  C oncern  w ith  good profit- 
e arn in g  record . C o n tin u ity  of m a n a g e ­
m ent a n d  personnel e ssen tia l.—A ddress 
Box 1268, F o u n d r y  T r a d e  J o u r n a l .

WA N T E D  to  pu rchase , con tro lling  
in te re s t in  I ro n  F o u n d ry  m echanised  

by firm  w ith  sp ec ia lity  c as tin g s , ap p ro x i­
m ate ly  28 lbs. w eigh t o r would buy o u t­
right, s ta te  a ll  p a rt ic u la rs  of p rice , e tc .— 
Box 1215, F o u n d r y  T r a d e  J o u r n a l .

WA N T E D .—Iro n  F o u n d ry  to  m an u fac ­
tu re  sp ec ia lity  c a s tin g s  a b o u t 28 lbs. 

w eigh t or w ould bu y  co n tro llin g  in te re s t, 
s ta te  fu ll p a rtic u la rs  a n d  p rice , e tc .—Box 
1216, F o u n d r y  T r a d e  J o u r n a l .

M A CH IN ER Y  W A N TED

5-TON C A PA C ITY  CU PO LA  R E ­
Q U IR E D , C O M PL E T E  W IT H  

STA GIN G , B L O W E R , ETC.—Box 1264, 
F o u n d r y  T r a d e  J o u r n a l .

WA N T E D .-C o re  S and  M ix ing  
M achine, a b o u t 2 cw t. m ix ing  

capac ity .—S ta te  m ak er, age, p rice , and  
where s e e n —Box 1240, F o u n d r y  T r a d e  
J o u r n a l .

o F F E R  Y O U R  S U R P L U S  PL A N T 
TO

FRANK SALT & C O ., LTD.,
S ta tion  R oad, B lackheath , B irm ingham , 

BLA. 1635.

M A CH IN ER Y  FO R SALE

Ab r a s i v e  d i s c  c u t  o f f  m a c h i n e
by Colem an fo r sale . P rice  £250.— 

1219, F o u n d r y  T r a d e  J o u r n a l .

Price £ 4 0 0 .— Box 1220, F o u n d r y  T rade 
J o u r n a l .

SA ND M IX E R S  a n d  D IS IN T E G ­
RA TO RS for F o u n d ry  a n d  Q u a rry ; 

capacities  from  10 cw te. to  10 tons p e r h r.— 
W. 4 A. B. B r i a l i y  (M achinery), L td ., 
S ta tion  W orks, EcclesEeld, Sheffield.

'C IO R  SA LE.—M cN ab R oll O ver M ould- 
;*- in g  M achine, 40 in. by  50 in . p la te . 
Three B.M. s t r a ig h t  l i f t  M oulding 
J iacnw es. These m ach ines a re  in  good 
order a n d  m ay  be seen w ork ing .—Box 1256 
F o u n d r y  T rad e  J o u r n a l .
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M A CH IN ER Y FO R SA LE-C on td . M A CH IN ER Y FO R S A LE-C o n td .

F O R  SA LE.—One 5 f t .  6 in . d ia . edge- 
ru n n in g  M ortar M ill, com plete w ith  

co u n te rsh a ft an d  10 h .p . m otor an d  s ta r te r . 
—C an be view ed a t  H . & E . L i n t o t t ,  L t d . ,  
E n g in ee rin g  W orks, H orsham .

Ma c h i n e r y  f o r  s a l e - o n e  54 in.
shell d ia . Cupola. M odern type, 

55 f t. h igh . A bsolutely now condition . 
A vailable 2/3 weeks.

FRANK SALT & C O ., LTD.,
S ta tio n  R oad,'1 B lackheath , B irm ingham . 

BLA. 1635.

1 M ORGAN “ L O ” typo  O il-fired C rucib le 
L ift-o u t Fu rnace , size 3. A lm ost b rand  

now. Com pleto w ith  Oil Flow  H ea te r, 
M organ  C rucib le, T herm om eter and  Oil 
S to rage  T ank .

1 W olff P o rtab le  G rinder. U nused, in 
p e rfec t condition . T ype GH6. S tan d a rd  
voltage.

1 N erus P o rtab le  G rinder. U nused. 
500 volts d.c.

W . J .  H O O K E R , LTD.,
S u p p lie rs  o f Foundry  R equisites  

4 ,  M idland C re scen t, L ondon, N .W .3 .

T ^ O R  th e  d isposal an d  purchase  of 
A LL Types of F o u n d ry  P la n t 
S. C. B1LSBY, A.M .I.C .E ., 

A.M.IE.E*,

C rossw ells  E ngineering  W o rk s , 

Langley G reen , B irm ingham . 

B roadw ell 1359.

DELIVERY EX STOCK
New shot blast cabinets 
complete with Dust 

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

Low prices.
Please send for our N EW  

Illustrated catalogue on request

ELECTROGENERATORS
LTD.

14 AUSTRALIA RD., SLOUGH
Telephone I SLOUGH 22877 

B U Y  F R O M  US A N D  S A V E  M O N E Y

FOR SALE

NO. 16 A T R IT O R  C R U S H E R  by A lfred 
H erb e rt, com plete  w ith  Feed H oppe:, 

overhauled  a n d  w ith  a  q u a n ti ty  o f spares. 
Also a  No. 12 A trito r by  A lfred  H erb e rt, 
for w hich we h av e  a v a ilab le  ab o u t 6 tons 
of spares. B oth  th ese  m ach ines  a re  offered 
a t  ex trem ely  low prices for quick 
c learance.

SAVILLE-CALVERT (M A C H IN E R Y ) 
LIMITED 

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

T « l . : S tra tfo rd -o n -A v o n  3681.

6 0 0
L O C O M O T IV E S .

H U D SW EL L C L A R K E  0-6-0 Steam  
Locom otive 12 in . by 18 in . cyls. 

W heelbase 10 f t. 6 in. 4 f t. 8i in . gauge. 
B oiler 160 lb. W .P .

H U N S L E T  0-6-0 S team  Locom otive 12 in. 
by 18 in . cy ls. W heelbase  9 ft. 6 in. 
4 ft. 8£ in. gau g e . B oiler 160 lb. W .P .

S E N T IN E L  0-4-0 S team  Locom otive. 
W heelbase  5 f t. 4 f t. 8£ in . g auge. B oiler 
275 lb. W .P.

U nused R U STO N  16/20-h.p. D iesel Loco­
m otives, 23-ton m odels. 2 f t. gauge.

H IB B E R D  PL A N E T  40/48-li.p. Diesel 
Locom otive, 6-ton m odel. 2 f t. gauge.

GEORGE COHEN
S O N S  & C O ., LTD.

W O O D  LA N E, L O N D O N : W .I2
T el : S h ep h e rd s  Bush 2070

and S T A N N IN G LE Y  nr. LEED S
T e l : Pudsey  2241

IN  S T O C K  IN  S L O U G H ; FOR 
IM M EDIATE DELIVERY.

-J r s r s  P A IR S  gen u in e  S te rlin g  
JLvMJ M oulding Boxes, 18 in. 
by  13 in . 30s. per pa ir .

Several new A ir R eceivers.
- H e rb e r t W hizzer.

T ab o r S p lit P a t te r n  M oulding 
M achine, 14 in . by  16 in .

Compressed, A ir Sieve, £12 10s.
Several O il-fired T iltin g  F u rn aces.
Two H a n d -p a tte rn -d ra w  M ould­

in g  M achines; J o l t  Squeeze an d  
P a tte rn -d ra w  M oulding  M achine, 
24 in . by 18 in ., th ree  av ailab le , 
6 m on ths o ld ; £125 each .

Several C npolettes, one b ran d  
new.

5-ton M orris  C rane.
P la tfo rm  W eig h in g  M achines, 

3 cw t. and  30 cw t. cap ac ity .
Several D /E  P o lish in g  A.O. 

M achines; a lso  g en era l foundry  
p la n t av a ilab le .

Im m ed ia te  a tte n tio n  a ll  enqu iries.
EL EC TR O G EN E R A T O R S LTD.

A u s tra lia  R oad, Slough.
T e le p h o n e  : S lough 22877.
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M A CH IN ER Y FO R SA LE—Coołd.

d ® >A LB IO N  I I W H )  W O RKS

B L O W IN G  and  E X H A U S T IN G  FA N S

B L O W I N G  F A N S :

SE V E R A L  N E W  E L E C T R IC  F O R G E  
BLO W ER S. 125 c.f.m ., 3 in . w .g., 

31 in . in le t, 2 in . o u tle t, 400/3/50.
SE V ER A L N EW  K E IT H  BLACKM AN 

B L O W IN G  FA N S. 10,000 c.f.m ., 13 in. 
w .g. 1 h .p . M otor, 400/3/50. B la s t g a te  
a n d  s ta r te rs .

M OTOR D R IV E N  B L O W IN G  FA N , 
K e ith  B lackm an . 150 c.f.m ., 10 in . w.g. 
1 h.p , S.C. M otor, 400/3/50.

N EW  SIZ E  20 M U L T IV A N E  ST E E L - 
P L A T E  P R E S S U R E  F A N . 1,500 c.f.m . 
a g a in s t  IB in . w .g. 10 h .p . S.C. M otor, 
400/3/60.

M OTOR D R IV E N  B L O W IN G  FA N , 
S tu r te v an t, No. 6. 14 in. in le t, 12 in . o u t­
le t. 10 h .p . C rom pton P a rk in so n  S.C. 
M otor, 400/3/50. 1,440 r.p .m ., w ith
s ta r te r .

TW O K E IT H  BLACKM AN N A RRO W  
P A T T E R N  M OTOR D R IV E N  B LO W ­
IN G  FA N S. 10 in . in le t, 6 in . by 2 in. 
o u tle t. 10 h .p . B rook S.C. M otor, 400/3/50. 
O il Im m ersed  S ta r te r .

N E W  SIZ E  24 M U L TIV A N E S T E E L  
P L A T E  P R E S S U R E  FA N . 2,820 c.f.m . 
a g a in s t 22 in. w .g., to  20 b .h .p . S.C. 
M otor, 400/3/50.

M USG RA V E M U L T IV A N E  M OTOR 
D R IV E N  B L O W IN G  F A N . 25,000 
c .f.m ., 3 in . w .g. 10 h .p . S .R . M otor, 
400/3/50. 1,400 r.p .m . E llison  O .I. S ta rte r .

B E L T  D R I V E N :
SE V E R A L  B E L T  D R IV E N  FA N S, by 

K E IT H  BLACKM AN. Size 14, T ype 9, 
5 in . in le t, o u tle t 3 by  3i in ., 330 c.f.m . 
a t  8.5 w .g., 2,900 r.p .m . o r 550 c.f.m . a t  
14 in. w .g. Vec rope pulley , 3£ in . d ia .

U N U S E D  K E IT H  BLACKM AN B LO W ­
IN G  F A N , T Y P E  MP4. 8 in. in le t, 7 in. 
o u tle t. 999 c.f.m ., 5 in . w .g., re q u irin g  
14 B .H .P . p u lle y -6 in . by 4& in. face.

TW O K E IT H  BLACKM AN D IT T O , T Y P E  
MP5. 10 in. in le t and  ou tle t. 1,550 c.f.m . 
a g a in s t  5 in . w .g. P u lley  5 in. by 4£ in. 
face.

VEE B E L T  D R IV E N  S T E E L  PL A T E  
C A SIN G  FO R C E D  D R A U G H T  FA N , by 
STA ND A RD  P U L V E R IS E D  CO. 16 in . 
d ia , suction , 12 in . d ia . d isch a rg e ; 
cap a c ity  5,000 c.f.m . 153 in . w .g., 1,450 
r.p .m .

E X H A  V S T  F A N S :
N E W  SIZ E  9 P A D D L E  BLA D E FA N . 

450 c.f.m . a g a in s t  3 in . w .g. .75 h.p. 
M otor, 400/3/50. I n le t  5J in . d ia ., ou tle t 
53 in. by  51 in.

S IZ E  12 P A D D L E  B LA D E FA N . 1.000 
c.f.m . a g a in s t  5 in . w .g. 2 B .H .P . S.C. 
M otor, 400/3/50.

S IZ E  15 P A D D L E  B L A D E  FA N . 
C ap ac ity  2,000 c.f.m . a g a in s t  5 in . w .g. 
5 h .p . S.C. M otor, 400/3/50. Outlet- 91 in. 
by  8 in.

R O T A R Y  B L O W E R S :
N E W  NO. 1 “  E M P IR E  ’* P O S IT IV E  

P R E S S U R E  B L O W E R . 26 c.f.m . a g a in s t 
5-lbs. p .s.i. p ressu re . 870 r .p .m . pulley, 
4 in . by  11 in . B e lt s t r ik in g  g ear.

N E W  NO. 3 “ E M P IR E  ”  P O S IT IV E  
P R E S S U R E  B L O W E R . 60 c.f.m .. 5-lbs. 
p .s.i. p ressure , 525 r .p .m . P u lley , 7 in . 
b y  3 in.

NO. 4 " E M P I R E ” D R IV E N  P O S IT IV E  
P R E S S U R E  B L O W E R , b y  ALLDAYS. 
97 c.f.m . a t  5-lbs. p .s.i. 4 h .p . S.C, 
M otor an d  S ta r te r . A ir R eceiver, 6 f t. 
b y  27 in.

THOS W. WARD LTD.
A LB IO N  W O R K S : SH EFFIELD

P h o n e  26311 ’G ra m s : "F o rw ard * ”

Remember W ards might have it !

M A CH IN ER Y FO R SA LE—Contd.

NEW  Iro n  C upola, 4 f t. d ia . b y  43 f t. 
h igh , in c lu d in g  sp a rk  a rre s te r , lined 

w ith G ieuboig  b ricks. R eady  fo r inspec­
tion .—Box 1140, F o u n d r y  T r a d e  J o u r n a l ._________-X._________________

FO R  SALE.

1  /V  CW T. E lec tric  H o is t Blocks, w ith  
X u  H a n d  G eared  T rav e llin g  M otion. 
A lm ost new. £55 each.

FRANK SALT & C O ., LTD.,
S ta tio n  R oad , B lackhea th , B lrm ln ih a m . 

BLA. 1635.

C A P A C ITY  W A N TED

I RON C A STIN G S w an ted  im m ed ia te ly  
from  e x is tin g  p a tte rn s , in c lud ing  

m ach ine w ork. L a rg e  q u a n titie s . Con­
tinuous supp lies. W eig h t up  to  5 cw t. each. 
H ig h e s t p r io r ity .—A pply  Box No. 893, 
T. & G., 101. S t. M artin ’s L ane , W.C.2.

CA PA C IT Y  w an ted  by London firm  for 
2 to  3 tons jo b b in g  w ork w eekly. 

W eigh t from  7 lb. to  5 cw t. Good Soft 
Grey Iro n  a n d  N ickel I ro n  of m ac h in in g  
q u a lity . A foundry  w ith in  35 m iles of 
London p re fe rred  b u t n o t e ssen tia l so long 
a s  re g u la r  deliveries can  be m ain ta in ed . 
Own lo rry  a v a ilab le  if  necessary  for 
delivery  of P a tte rn s  and  collection of 
C astings . — Box 1214, F o u n d r y  T r a d e  
J o u r n a l .

C A P A C ITY  A V A ILA BLE

CA PA C IT Y  a v a ilab le  fo r la b o ra to ry  
contro lled  re p e titio n  Iro n  C astings .— 

E n q u irie s  to  S a le s  M a n a g e r ,  Lee F ac to ry , 
B ognor B eg is. P hone  2201.

CA PA C IT Y , su b s ta n tia l, av a ilab le  im ­
m ed ia te ly , fu lly  m echan ised  F o u n d ry ; 

h igh  q u a lity  G rey Iro n  an d  M alleable 
C as tin g s ; boxes u p  to  28 in . by 16 in . by 
5 in .;  P a tte m m a k in g  fa c ilitie s  i f  req u ired . 
—E. J .  W a lla c e ,  39, C o n stitu tio n  S tree t, 
Dundee.

L C. JAYr & SON, 72, S a lisb u ry  R oad, 
• N orw ich .—E n q u irie s  inv ited  for 
A lum inium , G unm eta l, etc ., to  1 cwt. 

Good delivery  fo r sm all or la rg e  q u a n titie s . 
Sound cas tin g s . C om petitive  prices. 
Q uotations.

P A T T E R N M A K IN G . -  A ccu rate  first- 
c lass  P a t te rn s  fo r m ach ine  o r h an d  

m oulding. K een prices, q u ick  de livery .— 
D. C. P o o l e ,  27, P r io ry  Avenue, T aun ton , 
Som erset. Tel. 5046.

SU N D E R L A N D  P A T T E R N  & W OOD 
W O R K IN G  CO., P eacock  S tree t, 

Sunderland . — P a tte m m a k in g ;  cap ac ity  
a v a ilab le ; p la te , l ig h t a n d  heavy p a tte rn s ; 
keen p rices and  q u ick  delivery. ’P h o n e  
3979.

CA PA C IT Y  av a ilab le  for cas tings  
w e igh ing  from  I  lb. to  15 tons, in ­

c lu d in g  Q uasi-B esserm ised  In g o t mould? 
up to  10,000 to n s  per a n n u m .—Tn« O roi? 
F o u n d r y  & E n g i n e e r i n g  Co., L t d . ,  Gor 
seinon, n e a r  Sw ansea.

No n - f e r r o u s  f o u n d r y ,  c ap a c ity
av a ilab le . F irst-c lass  q u a li ty  c as t­

ings, in  A lum inium -B ronze, G nnm eta ls  
etc .. a t  com petitive  prices, includ ing  
p a tte rn s  If re q u ired .—B e e s io n  L e i  & Co., 
L t d ., 33, Sw indon R oad. S tra tto n  St 
M arg are t, W ilts.

M IS C ELLA N EO U S

S BATEM AN fo r en g in eers’ wood pat- 
• te rn s .—B olton ’s C ourt, B lackburn . 

Tel. : B iak ew ate r 42179.

NA T IO N A L  F o u n d ry  College S tudent 
desires  “  I .B .F . P roceed ings.”  S ta te  

price  an d  p a rtic u la rs .—Box 1270, F o u n d r y  
T r a d e  J o u r n a l .

MAZAK, G rade  I I I ;  new  m ate ria l. 
A p p ro x im ate ly  I  ton . Offers w anted. 

—Box 1260, F o u n d r y  T r a d e  J o u r n a l .

T RAM R A IL S  fo r sale . 300 tons. Long 
len g th s . — P i k e  B r o s . ,  Colnbrook, 

Bucks. 'P h o n e  175.

1> A T T E R N S  for a ll  b ranches  of E ngin­
eering , fo r H a n d  o r M achine  Mould- 

Ing .—F u r m 8ton  and  L a w l o r , L t d ., Letch- 
w orth.

R e f r a c t o r y  m a t e r i a l s . —Mould­
in g  Sand. G an iste r, L im estone, Cere 

G nm ; com pe titive  p rices quo ted .—H i n s a l l  
S a n d  Co., L t d . ,  Silver S treet, H a lifa x .

P A T T E R N S  in W ood o r M eta l; high 
finish a n d  accu racy  m ain ta in ed ;

Sla te  an d  m ulti-cored  w ork a  spec ia lity .— 
[a yw o od  B r o s ., L ittleb o ro u g n , Lancs 

8543.

ItdT O U L D IN G  B O X E S fa b rica ted  from 
J-’ JL A lum in ium  Alloy o r S tee l; for all 
types o f w elded fab ric a tio n  we can  g ive a 
B rst-class job  a n d  good de livery .—T h i  
G l sn m o o r  E no . Oo., L t d ., E yre’s Avenue, 
S tan n in g ley  R oad , Leeds, 12.

ST E E L  M O U L D IN G  B O X E S w anted. 
16 in. by  14 in . by  8 in . bo ttom  p a rts ; 

16 in. b y  14 in . by  4 in . top  p a rts . Boxes 
of s im ila r  size m ig h t be su itab le . About 
24 p a irs  req u ired .—R a i lw a y  & G e n e r a l  
E n g i n e e r i n g  Co., L t d . ,  M eadow Lane, 
N o ttin g h am .

F o o t  c o m f o r t  a n d  p r o t e c t i o n
is  im p o r tan t to  a ll F o undry  W orkers 

an d  in  Iro n  a n d  Steel W orks under a ll  con­
ditions. Good CLOGS a re  reasonable  in 
cost an d  econom ical to  keep in  repair. 
W rite  fo r ou r lis t of m em bers a n d  booklet 
on C logs.—W h olesale  C l o g  M a nu facturers’ 
A ss o c ia t io n  (F T ), 70, Shelf H a ll Lane, 
8helf, H a lifax .

SILICA SAND
Various grades with high 
s i l i c a  c o n t e n t  f o r  
F o u n d r i e s  a n d  S t e e l  
W orks. Also Sea Sand

L a rg e  quantities available

SNOWDON & BLACKWOOD
85 KING S T R E E T , SOUTH SH IELD S

Telephone: 311 8o. Shields 
Telegram s: "B lackw oo d”  South 8hlelds


