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Unique Achievements
The nature and extent of the pioneering work 

undertaken by the Institute of British Foundrymen 
are not generally known. Initially, the Institute 
decided to preach technology where it was most 
needed—at the actual workshop. This has been done 
by the organisation of branches and sections so as 
to cover the needs of a very high percentage of the 
population engaged in foundry practice throughout 
the country. Other technical bodies have since 
followed this lead. A second unique step was the 
inauguration of a network of technical committees, 
(he reports from which have greatly added to the 
fundamental knowledge required in day-to-day 
foundry operations. A further development in this 
direction was the provision, free of all cost to the 
participant, of places on these committees for 
approved apprentices. These fortunate students 
follow the work of the committee to which they are 
appointed right from its inception to the production 
of the actual Report. I t is a type of education not 
undertaken by any other body.

Another noteworthy activity is the organisation 
of foremen’s conferences annually at Ashorne Hill. 
These have been exceptionally popular, and have 
been a further means of inculcating technology into 
the actual workshops. A break in the daily routine 
to attend a conference or a committee is usually 
regarded as a nuisance by the average businessman, 
but for the foreman or student it is a memorable 
event, and adds zest to his work. The most recent 
development is the organisation annually of a “ day 
of national works visits.” This is a rational example 
of choosing what have obviously been the most 
popular events held during the ordinary confer

ences, and making them a special feature. Apart 
from the opportunities given to members to see, at 
a minimum cost, the methods and machinery used 
in districts other than their own, it also affords the 
local foundryman a chance to inspect installations, 
when either recent recruitment or some other 
reason has prevented participation in earlier visits.

Finally, in co-operation with overseas foundry 
technical associations, the Institute has brought to 
maturity, in two senses of the word, an international 
committee, which has successfully cemented the 
foundry technicians of the world into a harmonious 
body. We know of no other industry which for 
21 years has so organised its technical activities on 
an international basis. There is no doubt that this 
pioneer development was the direct outcome of the 
inauguration, shortly after the 1914 war, of a system 
of Exchange Papers, first with the Americans and 
later with other countries. This again is, so far as 
we know, unique in the annals of technological co
operation. When the Institute was created, there 
were in existence the great societies serving the civil, 
mechanical and electrical engineering industries, 
and others covering mining and metallurgy. To 
these the Institute owes much for the lead they gave, 
yet by not following their traditions too closely, it 
has made astounding progress of which its mem
bers are, as they have every right to be, very proud. 
We were urged to recapitulate this, as we have just 
received a letter from a foundryman, saying that he 
could not see what value he would be getting for his 
membership dues if he joined the Institute. Our 
answer was that the return was in direct ratio to 
what a person put into it.

E
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Foundry Trades’ Equipm ent and 
Supplies Association

a t  t h e  a n n u a l  g e n e r a l  m e e t i n g  o f the F o u n d ry  T rad es’ 
E q u ipm en t an d  Supplies A ssocia tion  held  on  T uesday  of 
this week a re p o rt o f  the  y ear’s activ ities fro m  w hich the 
follow ing has been aostrac ted  was presented  to 
m em bers.

M em bersh ip .
T h e  nu m b er o f m em bers o f  the A ssocia tion  on 

D ecem ber 31, 1950, was 49, one m em ber hav ing  resigned 
du ring  th e  year. T h e  C ouncil a re  o f the  opin ion that 
m em bersh ip  can u ndoub ted ly  be increased  and every 
effort is being m ade to  acq uain t po ten tial m em bers with 
th e  objects and  func tions o f th e  A ssociation .

A cco u n ts . t
T h e  A ccounts show  an excess o f  incom e over expendi

tu re  o f £36 2s. 4d., leaving a balance o f £8 3s. l i d .  
to  be carried  fo rw ard . T h e  adm in istration  expenses o f 
th e  A ssocia tion  fo r  th e  y ear am ounted  to  £418 10s. 8d. 
w hich com pares w ith £487 6s. 7d. in 1949.

H a n d b o o k .
D uring  the  y ear copies o f the “ B ritish F o u n d ry  P lan t 

a n d  Supplies ” h a n d b o o k  have  been d istribu ted  to  m any  
in te rested  concerns. A n  article  appeared  in th e  f o u n d r y  
t r a d e  j o u r n a l  during  D ecem ber, 1950, indicating  th a t 
the book had orig inally  been published fo r d istribu tion  
in overseas m arkets, but as these had been satisfied 
copies w ere now  availab le  to  the hom e m arket. T h is 
resu lted  in the  d istrib u tio n  o f  70 h andbooks. T he 
C ouncil have  agreed, in principle, th a t an  up-to -date  
h an d b o o k  is req u ired  and a sub-com m ittee  consisting 
o f M r. W. R aw linson, M r. V . C. F a u lk n er and M r. C. 
O rto n  Fo'ster has been form ed to deal w ith th is m atter.
E xhib itions.

A rrangem ents w ere m ade fo r a F o u n d ry  T rad e  Sec
tion  to  occupy the  annex  a t O lym pia in the  E ngineering 
and  M arine  E xhibition .
E ngineering A d v iso ry  C ouncil.

Sum m aries o f m eetings o f  the M inistry  o f Supply  
E ngineering A dvisory C ouncil have been c ircula ted  
th ro u g h o u t the  year to a ll m em bers o f the  A ssociation , 
from  w hich it will be  observed  th a t p a rticu la r a tten tio n  
has been paid to the question  o f rearm am ent and the 
engineering  industry .
Factories D epartm ent.

T h e  represen tatives o f th e  A ssociation  on th e  su b 
com m ittee  o f the  Factories D ep artm en t Jo in t Standing 
C om m ittee  on  C o n d itio n s in Iron  F oundries hav e  con
tinued to  a ttend  m eetings du ring  the  year. E x tracts 
fro m  the m inutes, copies o f  w hich have been c ircula ted  
to all m em bers, ind icate  that constan t a tten tion  is being 
given to the question  o f  m ould  driers, lad le  driers and 
heating.
D etection  o f  D ust and  its D irectional F low .

A  pre-view  of the  film 'showing the  new  techn ique  in 
th e  de tection  o f d u st and its d irec tiona l flow was seen 
by several m em bers o f  the  C ouncil an d  a technical 
rep o rt o n  this sub ject was subsequently  sent to a ll m em 
bers o f th e  A ssociation , fo llow ed by a p rivate  view ing 
o f  the  film to in terested  m em bers. T h e  C ouncil fu lly  
ap p rec ia te  the im portance  o f  th is subject and, in co n se 
quence, a  sub-com m ittee  has been form ed to  ensure th a t 
th e  A ssociation  is represented  on all bodies affecting the 
p roducts o f  m em bers in th is connection .
Standardisation  o f  S tee l G rit and S ho t.

F u rth e r  conference  m eetings have been h e ld  a t th e  
offices o f  the  B ritish S tandards In s titu tio n  and  th e  m atte r 
is still u n d e r consideration .

British S tandards Institu tio n  Technical C o m m ittee  
M E E j22— F o undry  E q u ip m en t and F o u n d ry  Patterns.

M r. J. G . Lowe is serving as the  A ssocia tion’s rep re 
sen tative  on th is  com m ittee.

M echanica l H and ling  E xh ib ition , 1952.
T he A ssociation  has indicated  th a t it w ill su p p o rt this 

exh ib ition , and  M r. T . A. H am m ersley  w ill act as repre
sentative.

G eneral A ctivities.
A ll m em bers o f th e  A ssociation have been kept 

in fo rm ed  th ro u g h o u t the  year o f events as develop
m ents have taken  place, and assistance has been given 
to m em bers w herever needed. T h e  C ouncil feel confi
den t th a t all m em bers will acknow ledge th a t the  A ssocia
tio n  h as had an  active and 'successful year du rin g  w hich 
m any  useful functions have been perfo rm ed , and  in  con
cluding th e ir rep o rt fo r the  y ear un d er review, they wish 
to  extend grate fu l acknow ledgem ent to  all those  w hose 
services have been given fo r the benefit o f the A ssocia
tion, e ither in com m ittee o r in an individual capacity , 
an d  they  feel th a t all m em bers will associate th em 
selves with the C ouncil in recording apprec ia tion  o f the 
v a luab le  w ork perform ed in this way.

T h e  rep o rt is signed by M r. W. E. A ske, president, 
and Peat, M arw ick, M itchell & C o., Secretaries.

A t a  C ouncil m eeting o f the  A ssociation  held on the 
sam e afte rn o o n , M r. W . A ske was re-elected president 
and M r. W . R aw linson as v ice-president. M r. F ra n k  
W ebster w as co-op ted  a m em ber o f C ouncil.

C orresp ondence
IIFe accept no resp o n sib ility  for th e  s ta te m e n ts  m ade or the  

opinions expressed by our correspondents.]

PATTERNMAKING PRODUCTIVITY TEAM ?
T o  th e  E d ito r  o f  the  F o u n d r y  T r a d e  J o u r n a l

S ir ,— H aving read  the th ree  fo u n d ry  productiv ity  
reports , an d  having m ade  p a rticu la r no te  o f  the  effect 
th a t q ua lity  p a tte rn s h av e  on p roduction , I find no 
descrip tion  o r  no tes on  th e ir m an u factu re , o r the  co n d i
tio n s u n d e r w hich th ey  are  p roduced  o th er th an  those 
on the m atch-plate.

1 have  also  no ted  the  recent rem arks a b o u t a P a tte rn 
m akers A ssociation  a n d  w ould  suggest a  su itab le  first 
subject on the  agenda to  be the visit o f a  pa tte rn - 
m aking  team  to com plete  the fo u n d ry  reports .— Y ours, 
etc.

J .  H a r v e y ,  
p.p H a r v e y  &  L o n g s t a f f e ,  L i m i t e d .

Latest Foundry Statistics
A ccord ing  to the  Sep tem ber B ulletin  o f  the  B ritish 

Iro n  and Steel F ed eration , em ploym ent in ironfoundries 
during  th e  week ending A ugust 4, a t 150.088 fell by 
642 against the figures fo r  the correspond ing  week in 
Ju ly , o f  w hom  610 w ere m en. S im ilarly  in the  steel- 
fo u n d ry  section, th e  to ta l em ploym ent was a t 19,053, 
31 few er th an  a  m o n th  earlie r, o f  w hom  30 w ere men. 
D uring  A ugust, the  average w eekly a m o u n t o f  steel 
m elted  w as 7,700 tons as ag a in st 8,600 in  Ju ly  and  
7,000 tons a  year earlier.

A ccording to the  M inistry  o f  Supply, the  o u tp u t o f 
light-alloy  castings du ring  A ugust was 5,274 tons, m ade 
u p  o f  1,467 o f  sand  castings, 2,804 o f  gravity-, and 
1,003 tons o f  pressure-die-castings. T h e  o u tp u t o f 
m agnesium  castings (o th er th an  bom bs) to ta lled  303 
tons.
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I.B.F. National W orks Visits Day
E stablishm ents in  the London A rea seen on October 12

Ford M otor Company Foundry at Dagenham.—
The Dagenham, Essex, foundry of the Ford Motor 
Company is a highly-mechanised plant for the ex
clusive production of automobile components in 
ordinary and alloy cast iron and malleable-type 
iron. The principle of continuity of flow is adopted 
in each particular section, and close co-ordination 
of operations with appropriate layout is capable of 
producing upwards of 450 tons of fettled castings 
per day.

In the melting department, furnace charging is 
fully mechanised. The charge constituents are 
weighed in scale hoppers using electric overhead 
cranes and electro-magnets. Each charge is dropped 
into a cone-bottomed skip which passes under 
weigh hoppers for coke and limestone additions, 
and is then hoisted by a telpher machine running on 
monorails to the appropriate furnace. Grey iron is 
melted in three or four of seven acid-lined produc
tion cupolas of 51 to 90 in. shell diameter. All are 
of the continuous tapping and well-less type, and 
one has a conical melting zone with water cooling 
and operates for one week without repair. For each 
cupola there is a teapot ladle or gas-fired receiver 
located at the pouring station. Crankshaft alloy 
metal and malleable-type iron are melted in three 
electric-arc furnace units. The first consists of a 
3-ton melting furnace and a 7-ton holding furnace, 
and in the second unit a basic-lined cupola supplies 
metal continuously into a 15-ton direct-arc furnace,

into which steel scrap and ferro-alloys are charged 
intermittent.y, providing the required bath compo
sition. The third unit is a 1-ton direct-arc furnace 
melting high-speed valve-insert metal and miscel
laneous heats.

Mouding
Four individual moulding units are engaged in 

the manufacture of grey-iron castings, each unit 
incorporating a separate sand-conditioning system, 
moulding machines and mould conveyor, but being 
supplied by a common sand recovery and prepara
tion system for knock-out sand. The mould pro
duction on each unit is determined by casting size 
and type. For example, heavy tractor components 
such as transmission housings, wheels and crank
cases occupy the capacity of one moulding unit and 
for this purpose jolt-rollover type machines are 
used. Cylinder blocks are manufactured exclusively 
on a second unit, Sandslingers being used for cope 
and drag moulds producing up to 140 cylinder cast
ings per hour. Light castings, such as cylinder- 
heads, gear-cases, pistons and manifolds are made 
on a third unit which employs two mould and cool
ing conveyors of the pendulum type. Jolt-squeeze 
and pattern-draw machines are used for this class of 
work, and the unit itself produces upwards of 800 
complete moulds per hour. This system is dupli
cated for the production of such components as 
brake-drums, camshafts and flywheels. An inde-

Fig . 1.— Part o f  the  F ord  P atternshop at D agenham .
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Fig . 2.— O ne o f  the A u to m a tic  D ie-sinking  M achines
in the P atternshop at F o rd  M o to r  C om pany, 
Lim ited , D agenham .

pendent moulding unit of similar type is engaged 
on alloy-iron production of crankshaft malleable- 
type castings (on alternate days) and uses a  poured 
weight of 80 to 100 tons of metal per shift.

Other Departments
Modern core-making methods are extensively 

used in the production of up to 80,000 cores per 
day. Core-blowing machines of various types are 
employed wherever possible in addition to Sand- 
slingers and a recently-introduced compression 
method for the manufacture of cylinder-barrel 
cores. Incoming core-sand is dried by the thermo
venturi sand-drying method utilising a vertical 
stream of high-velocity hot-air. The dried sand is 
fed into a high-elficiency cyclonic separator and 
automatically led into a collector vessel before being 

.delivered to the coreship by a pneumatic conveyor, 
the sand being cooled en route. The drying and 
pneumatic-conveying system is entirely automatic in 
operation. Vertical gas-fired ovens are used for the 
baking of oil-sand cores and an automatic system 
of loading and discharging has recently been de
veloped and installed. In this method, the core-con- 
veyor carriers transporting the “ green ” cores are 
automatically transferred to the core oven, and 
after the baking operation a similar mechanical unit 
transfers the carriers to the baked-core conveyor.

Fettling and cleaning departments are required to 
accommodate over 30,000 castings per day and air
less, centrifugal cleaning machines are in general 
use, one such unit being capable of handling 2,500 
of the heavier type castings in a single shift. Mal
leable castings are annealed in two batteries of three 
roller-hearth and pusher-type furnaces. The cast
ings are open annealed on a 16-hour cycle, the total 
capacity of the furnace being 60 tons of castings 
per day. A double-decker gas-fired furnace is used 
for the annealing of crankshafts.

Ancillary departments servicing the foundry in
clude sand and refractory and general analytical 
laboratories, and spacious and well-equipped wood 
and metal pattern-shops. The latter incorporates a

drawing office responsible for the conversion of 
component drawings to working pattern drawings 
to facilitate the work of the patternmaker. Pattern- 
making equipment includes four Keller automatic 
die-sinking and profiling machines. Fig. 1 shows a 
view of the pattern shop, and an automatic die- 
sinking machine can be seen in Fig. 2. The neces
sary pneumatic power for the foundry is supplied 
from seven air compressors each with a capacity of 
750 cub. ft. of free air per min. In order to keep 
this highly-mechanised plant in good working con
dition, fully co-ordinated foundry and moulding- 
machine maintenance departments are employed.

High Duty Alloys, Limited.—Ten years after 
the 1918 Armistice a group of technicians formed 
a company at Slough which they called High Duty 
Alloys, Limited, a company which associated itself 
with the aircraft industry through the years of 
rearmament, played an important part in the de
fence of Britain in the air during the second hos
tilities and entered peace-time commerce as one of 
the larger producers of light-alloy components, 
particularly of castings.

The Slough works are concerned with the manu
facture of castings in “ H idum inium ”—aluminium 
alloys—and “ Magnuminium ”—magnesium alloys.

The works cover an area of 600,000 sq. ft., em
ploy 1,400 and at present produce inter alia more 
than 300 tons of castings per month.

A feature of the patternshop a t Slough is a 
special technique adopted to suit automatic mould
ing machines. These machines incorporate the use 
of self-made cods, eliminating the slow and expen
sive manufacture of cores. The finished pattern is 
sent to one of two main sand foundries, each of 
them with a number of modern moulding machines 
connected to central sand and conveyor systems. 
These machines and Sandslingers are arranged so 
as to leave a minimum of plant idle, even when the 
foundries are producing such various products as 
aircraft diffuser rings, plough yokes and “ dodgem- 
car ” bases. The weight of castings may be any
thing between a few ounces and 2,800 lb. Fig. 3 
illustrates the dressing of a cored-up mould.

The furnaces serving the foundries cover a variety 
of oil-fired types, from 1,200 lb. capacity, with crane 
ladles in the floor-moulding section to 250-lb. Mor
gan bale-outs for machine moulding. The core- 
shop is equipped with conveyors and continuous 
baking ovens of the vertical type.

This in brief outline shows how a product is sand 
cast and what equipment is used in its manufacture. 
There remain still, however, the two die-casting 
processes.

Die-casting
The tools produced in a die tool-room either go 

to the gravity or the pressure die-casting foundry. • 
The gravity foundry is arranged with four central 
rows of oil-fired furnaces, each supplying a line of 
dies on the outside. The pressure-die-casting foun
dry at Slough consists of a compact group of six 
Polak and two Edgwick machines. Most of the 
production of this department is connected with the 
textile industry, but many camera and cycle acces
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sories, cooker and hand-tool components are turned 
out as well. Most components which are sand and 
gravity-die cast go to the heat-treatment department 
tor the improvement of mechanical properties. 
There are three pit-type electric furnaces here with 
5-ft. dia. capacity and a special, controlled-atmo- 
sphere plant for treating magnesium alloys. All the 
furnaces and low-temperature ageing ovens are 
controlled electrically from a recorder room.

Qualcast (Ealing Park), Limited.—This foundry 
produces between 65 and 70 tons of good castings 
each week from a total site area of 45,000 sq. ft. 
The foundrymen are not proud of the layout, but 
are justifiably proud of both the quality and quan
tity of work done in difficult circumstances. Three 
separate types of castings are produced, namely, 
crankshaft castings for a wide range of engines and 
-compressors, jobbing castings up to 2 tons in 
weight, and machine-moulded items. The tonnage 
of each class produced is approximately the same. 
A high proportion of the jobbing work is for the 
machine-tool industry, and the machine-moulding 
shop is laid out to deal with medium runs.

Labour turnover is remarkably low, and it is the 
policy of this company to look for work which is 
more difficult than the average, so that continuity 
of experience of a highly-skilled team, and limited 
floor space, can both be used to the maximum ad
vantage. Five apprentices are employed, a quite 
remarkable number these days when viewed in 
relation to the forty skilled men.

Two cupolas of 3 tons per hour are the sole 
means of melting, and, as would be expected, a very 
high degree of control of materials and melting is 
one of the chief secrets of the very successful opera
tion of this foundry. The company produces most 
of its own patterns, and new shot-blast plant has 
recently been installed in the fettling shop which at ’ 
the present time is being re-arranged.

Morgan Crucible Company, Limited.—Although 
there is a small experimental test foundry at these 
works, the crucible manufacturing side was the 
major attraction for foundrymen visitors. Natur
ally, furnaces and ancillary equipment produced 
were also inspected and added interest was pro
vided by the making of such items as refractories, 
potentiometers, carbon brushes, riser discs and 
other carbon shapes.

British Bath Company, Limited.—As several 
accounts of the British Bath Company's mechanised 
foundry at Greenford and visits paid to it have 
already appeared in the j o u r n a l *  only brief 
recapitulation is germane in this coqtext.

The company belongs to the Allied Ironfounders 
group and has pioneered the Sandslinger produc
tion of bath moulds, which has now reached a high 
degree of efficiency using mainly unskilled labour. 
Sand preparation and handling are both mechanised 
as are all operations in the dressing shop. A feature 
of the latter is a continuous W heelabrator shot- 
blasting plant wherein the baths are carried in pen
dulum fashion, the capacity being 75 per hour. 
Patterns are set-up on the “ block ” system, i.e.,

*  f o u n d r y  t r a d e  j o u r n a l , March 1, 1946 and August 5, 1948.

two patterns are used for each bath, and synthetic 
sand is employed. An iron containing a fairly high 
phosphorus content is used for baths, a typical com
position being T.C. 3.20, Si 3.10, Mn 0.50, S 0.070 
and P 1.35 per cent. It was unfortunate that at 
the time of the foundrymen’s visit there was some 
labour trouble at the works and not all departments 
were working, in  the finishing sections there is an 
up-to-date vitreous-enamelling shop using mainly 
the dry-powder process. Here the use of universal 
jigs for holding the castings is noteworthy. A self- 
contained amenities section for foundry workers 
has quite recently been completed.

Belling & Company, Limited (manufacturers of 
electric fires and cookers).

This foundry has an area of 23,000 sq. ft. and is 
engaged in the production of grey-iron and alumi
nium castings used in the manufacture of the firm’s 
electric cookers and fires. The layout consists o f: — 
(a) A well-equipped patternshop producing plaster, 
wood and metal equipment; (b) a floor-moulding 
shop employing 24 moulders engaged on plate- 
moulding, using aluminium double-sided pattern 
plates. To avoid undue strain to the moulder, 
aluminium copes are provided to the larger box 
parts and additionally five snap-flask moulding 
machines for the production of the smaller cast
ings. There is also a sand-blast unit and fettling 
shop which were inspected, as well as shower- 
baths and clothes-locker accommodation for the use 
of all foundry personnel.

Fig . 3 — D ressing a  C ored^up M o u ld : Sprinkling  
P arting P ow der over a M o u ld  fo r  a 108 lb. D e  
H avilla n d  “ G oblin  ” D iffu ser R in g  in the  
H igh D u ty  A llo y s  M agnesium  sand  F oundry.
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The melting units comprise two cupolas, one of 
3 tons and one of 30 cwt. per hr. capacity, and two 
coke-fired tilting furnaces for the melting of alumi
nium. Very rigid control is practised in the pre
paration of facing sand and in cupola charging and 
melting to produce castings suitable in quality and 
finish for the application of acid-proof vitreous 
enamels. The success attained in that department is 
largely due to this initial care. An average month’s 
output from the foundry is of the order of 40,000 
iron castings weighing approximately 75 tons total 
and 10,000 aluminium castings making about 4 tons 
in all. Fig. 7 shows workmen engaged in pouring 
cooker castings. Payerns can be seen in the back
ground. The machine and assembly shops of this 
concern were also inspected.

Harland & Wolff, Limited.—These foundries 
form part of the principal works of the London 
organisation of this company which, being chiefly 
devoted to ship-repair work, are situated on the 
north bank of the river Thames, adjacent to the 
river entrance to the King George V dock, and are 
served by rail, road and river transport. The foun
dries, which have a floor area of 45,000 śq. ft., are 
divided into three bays which, in the main, are 
allocated respectively to heavy iron castings, light 
iron and machine-moulded castings, and non-

ferrous castings and white-metalling. These bays 
are served by overhead travelling cranes of 40 tons, 
10 tons and 20 tons capacity respectively as well 
as by monorail and jib cranes, while part of the 
machine moulding plant is served by a roller con
veyor system. There is direct road and rail access 
to the foundries, which also contain concrete foot
paths. Modern washing and changing facilities are 
provided, with shower baths, as well as a canteen 
where hot meals are served.

The melting and pouring capacity permits iron 
castings up to 15 tons to be produced and non- 
ferrous castings up to 5 tons. All types of castings 
are supplied to the ship-building, ship-repairing and 
general-engineering industries and a wide range of 
engineers’ grey iron in greensand, drysand and 
loam, and of non-ferrous castings, is produced for 
various customers. Special features include mass- 
production of railway and other castings and the 
manufacture of large die blocks for the motor-body 
and pressed-steel industries.

J. & E. Hall, Limited—Founded in 1785, this firm 
now manufactures heavy industrial, marine, brewery 
and commercial refrigerating equipment, escalators 
and lifts.

Of the refrigerating equipment, typical examples 
of work at the present moment going through the 
shops are carbon-dioxide compressors giving up to 
100 tons refrigeration per hr.; ammonia compressors

F ig s . 4, 5 and  6 .— V arious stages in the 
Production  o f  an A m m o n ia  C ylinder 
C asting at the F oundries o f  J. & E . Hall 
L im ited  at H artford , K e n t;  Fig. 4 shows 
C om plica ted  Core A ssem blies; Fig. 5 
C ore Placing, where the Second  Core 
is being low ered  o ver the F irst and  Fig. 6 
the  F inal C asting a fte r  F ettling  has been 
com pleted .
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giving up to 300 tons refrigeration per hr., and 
methyl chloride and freon compressors giving up to 
100 tons per hr. refrigeration. Fifty per cent, of the 
material required for the manufacture of these plants 
is grey iron. In the escalator section, examples of 
units similar to the one installed in the Dome of 
Discovery of the South Bank Exhibition were seen, 
with capacity to carry equivalent to 7,500 passengers 
per hour.

The present ironfoundry comprises two bays ad
joining each other, the main bay, 240 ft. long by 
40 ft. wide, and the annexe 100 ft. long by 24 ft. 
wide, but plans are in hand for the building of a 
new foundry. The patternshop is housed near the 
foundry in the woodworking section of the firm. In 
this section, the policy of the firm to make models 
to customers’ requirements as distinct from standard 
designs first makes itself apparent. Everyday pro
duction in the foundry consists of cylinders, crank
cases and pistons of varying size and design, as well 
as frames and bases for C 0 2 machines. By use of 
the various foundry processes, e.g., moulding 
machine, Sandslinger, loam or dry-sand moulding, 
the skill of the experienced craftsmen (of whom 
J. & E. Hall are very proud) was shown. N or
mally, castings ranging up to 12 tons in weight are 
made. Close metallurgical control is maintained 
and, in this connection, a well-equipped laboratory 
is available for mechanical testing and chemical and 
metallographical analyses. This control is essen
tial, as the castings, in addition to possessing satis
factory mechanical properties, must be perfectly gas- 
tight up to 750 lb. hydraulic and 500 lb. air pressure. 
A constant check on the quality of castings is kept 
by regular laboratory analyses of incoming materials 
and finished products as well as regular trial of test- 
bars which are cast on all important components. 
Figs. 4, 5 and 6 show a typical job.

J. Stone & Company (Charlton), Limited—These 
foundries are concerned with the production of a 
wide range of cast products, including marine pro
pellers of all types, which are supplied in the fully- 
finished condition; sand- and die-castings in a wide 
range of aluminium and magnesium alloys, and all 
types of non-ferrous alloys, including aluminium 
bronze. The works cater for machining of various 
types of castings, including railway bearings and the 
laboratories are well equipped for radiological 
examination and metallurgical analysis by the most 
modern methods.

Fraser & Chalmers Engineering Works. The
foundry of the Fraser & Chalmers Engineering 
Works at Erith of the General Electric Company, 
Limited, is a general purpose iron foundry for sup
plying castings for the company’s own manufac
tures. The products range from turbine-exhaust 
casings weighing up to 30 tons and conical-cylin
drical rope drums up to 20 ft. dia., down to small 
parts for conveyor work weighing only a few 
ounces and numbering many thousands. For these 
latter, a small semi-mechanised portion is set aside, 
with a prepared sand feed to a number of Wallwork 
machines, operated in the main by women.

Large Pneulec jolt-ram machines take care of

F ig .  7 .— D ouble  Pouring o j  E lectrlc-cooker C astings 
at the  W orks o f  Belling  & C om pany , L im ited . 
On the le ft is a Pattern fo r  a C o o ker T o p  Plate 
and on the  right a Pattern fo r  a  C o o ker F ront.

repetition work for screen frames and similar work 
and an interesting section is devoted to the semi
mechanical production of bladed cores for tur
bines. The core ovens are fired by the Newstead 
type of stove, and three cupolas yield 3, 4 and 5 tons 
of iron per hour, respectively. The buildings cover 
an area of 56,000 sq. ft. and approximately 170 
men and women are employed there, among these 
being the gratifying number of 16 apprentices. An 
up-to-date clothing store and wash-room has just 
been completed, including the provision of warm 
showers. While the vast majority of castings are in 
grey iron, considerable tonnages of anti-abrasion 
and heat-resisting irons are used for the Company’s 
mining productions.

Renshaw Foundry Company, Limited, Staines—
This firm was incorporated under its present title 
and management in 1934, although there had earlier 
been a foundry which since 1880 made agricultural 
castings and since 1926 general iron castings. A 
further change was made in 1936, when high-duty 
and alloy iron production was introduced, along 
with a high degree of technical control. Over the 
last 15 years output has increased from 200 to 1,500 
tons per annum, mainly of machine-tool, marine, 
and special-purpose castings. During the wartime 
concentration, the firm was one of the nucleus foun
dries of the south-eastern area. To-day the works 
is exceedingly well-equipped as a jobbing foundry 
with modern plant, including that for sand-prepara- 
tion, core-drying and metal distribution.

Special Payment Scheme 
On cessation of Essential Works Order in April, 

1946, being still faced with a shortage of skilled
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F ig .  8 .— Stripp ing  the  M o u ld  a fter casting the “ F ree
d o m  ” B ell at th e  W o rks o f  G ille tt & Johnston, 
C roydon .

labour and likely migration of personnel, serious 
consideration was given by the executive to various 
systems of incentives to encourage the manufacture 
of improved castings. Various schemes of payment 
were considered and a choice finally made for the 
system which is used to-day. The system is virtually a 
system of piece-work in reverse, i.e., standard rates 
were set up, based on previous piece-work histories, 
and converted into a flat-rate per week. This rate 
is paid as in normal staff arrangements, days of 
absence for sickness and holidays being paid for.

Records are kept to ensure that the production 
is maintained and the rate and the position of each 
operative is reviewed quarterly. Adjustments are 
then made, up or down, according to the perform 
ance of the individual worker. It has been found 
that this has engendered a co-operative spirit 
throughout the works and a real interest in the com
pany on the part of the personnel. This is borne 
out by a particularly low rate of labour turnover, 
negligible when expressed as a percentage.

Gillett & Johnston, Limited.*—This concern 
operates a clock shop, bell foundry, non-ferrous 
foundry, iron foundry, erecting shops, turning and 
machine-tool departments. Chief interest for the 
visitors was centred in the brass and bell foundries 
where 40 are employed; these are 120 by 40 ft. and 
110 by 36 ft. The bell foundry is equipped with a 
reverberatory furnace capable of melting up to 15 
tons, also a number of “ Morgan ” tilting furnaces 

* See j o u r n a l ,  June 8 , 1 9 3 9 .

capable of melting up to 3 tons, giving capacity to 
cast bells up to 18 tons. There are also four 
“ Roper ” coke-fired forced-draught pit furnaces 
and two “ Black-Seam ” 100-lb. capacity forced- 
draught furnaces in which are melted practically 
every specification of non-ferrous metals, including 
phosphor-bronze, manganese bronze, tin bronzes, 
aluminium, etc. The brass foundry supplies all the 
castings for the firm’s turret-type clock movements. 
Castings are also supplied to outside firms varying 
in weight from a few ozs. up to 2 tons. Shortly, it 
is hoped to increase capacity in this section to 5-ton 
castings.

Bell Founding
The bell moulds are made in special iron cases 

which are produced in various sizes to suit bells 
varying from 15 in. dia. upwards, and to allow the 
minimum thickness of loam say from 2 in. up to 
approximately 9 in. The moulds are stoved and 
dried and then washed with plumbago after which 
the inscriptions and decorations are stamped in 
accordance to the customer’s requirements. The 
mould is then returned to the stove and cast the 
following day. Moulds are dried slowly so as to N 
avoid any undue cracks in the moulds and cores. 
Fig. 8 shows the production by this firm of the 
“ Freedom Bell ” which was quite recently 
dedicated.

Langley Alloys, Limited,* Langley, Bucks.—
The main products of this large, partially 
mechanised non-ferrous foundry can be classed in 
three groups: copper-base alloys, nickel-base alloys, 
and stainless steels. The foundry is divided into two 
main sections, one for hand moulding and one for 
machine moulding. Both sections are served by one 
core-shop and one line of melting furnaces. These 
consist of oil-fired furnaces for copper alloys, and a 
high-frequency electric furnace for nickel alloys and 
stainless steels; there is also a rocking-arc electric 
furnace.

Sand is mixed mechanically and carried by belt 
conveyor to the moulding machines, the operators 
ploughing off sand into individual hoppers as re
quired. This system also provides sand for the 
hand-moulding section. The properties of the 
moulding and core-sand are maintained by regular 
laboratory control. Sand is subsequently reclaimed 
from the “ knock-out ” section by a conveyor below 
the grid. Castings then pass to the fettling shop, 
manual handling being reduced as far as possible 
both here and in the foundry by the use of roller 
conveyors.

Additional facilities include a well-equipped pat- 
ternshop and drawing office. Also, as would be 
expected for high-quality castings, extensive chemical 
and metallurgical laboratories are continually check
ing the quality throughout the processing. Research 
and development are also constantly carried out on 
materials methods and products.

* Further details of th is  foundry were printed in the J o u r n a l , 
January 15, 1 9 4 8 . ____________________

J o h n  M o r r i s  ( F ir e s n o w ) ,  L im it e d ,  Johnson  Street, 
S tockport, a re  p lann ing  to erect a  new  fac to ry  on a 
site a t  M acclesfield In d u stria l E state . T h e  prem ises, 
e stim ated  to  cover an  a rea  o f  over 12,000 sq. ft., will 
include a fo u n d ry  and m ach ine  shops.
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System o f Studying Casting Defects"
D iscussion  of the P aper by G. W. N icholls and D . T . K ersh aw , B .Sc.

When this Paper was presented at the Newcastle-upon-Tyne conference o f the Institute o f British 
Foundry men, it was expected that the account o f the introduction o f laboratory control o f moulding 
operations in an essentially jobbing foundry would prove somewhat controversial. That this was indeed 
true in some measure has been proved by the discussion reported, but, having in mind the background 
of lack o f skilled entrants to moulding, the Authors well justified their methods and won support from  
the meeting. A ttem pts to reconcile camber for large bed-type castings to an established formula as well 
as drying methods were warmly commended. M elting methods and raw material control came in for 
some critical comment, but on the other hand such points as effects o f changed design, the value o f 
detailed records, the necessity for supervision o f the un-skilled, and attitude to the use of bought-in scrap 
were praised and elaborated upon.

T h e  C h a ir m a n , Mr. E. Longden, opening the 
Paper for discussion, said he thought the presenta
tion of the Paper had been a very clear summing-up 
and would lead to many questions. He had noticed 
the mention of a camber chart which it had taken 
him many years to compile. He had had much 
satisfaction during the conference in being told 
by several members how nearly the chart had given 
the information they needed and how helpful it was 
in many ways. He was sure Mr. Nicholls was 
adding to the information, and in particular to the 
usual method of putting the camber in the mould.

He would like Mr. Nicholls to explain more 
clearly to the members why the old system of divid
ing the length along the bed into equal allowances 
for camber had to be discarded.

Setting Camber
Answering the Chairman’s query, M r. N ic h o l l s  

said the reason was that if over a 20-ft. length one 
wished to put in one inch of camber at a central 
point, the old method was at the half-way point to 
put in a half of an inch. However, that did not 
represent the true relation to one inch of camber 
at the centre; it was inaccurate. Mr. Kershaw and 
himself had worked out a simple mathematical for
mula. They claimed that camber at a point C, dis
tant m  from the end of a casting was roughly 
equal to

“ ~"7i—— [max. camber]

That was not really accurate either, but it was more 
accurate than the old method. They had altered 
that into the form of a chart shown in Fig. 9 on 
page 7 of the preprint. There was shown a casting 
which was approximately 40 ft. long with two side 
projections off-centre. There was no means of 
working out the camber decided on. They had to 
discover it by experience and by using such work 
as that carried out by Mr. Longden, and contained 
in his camber-graph.

They placed in the casting 2-J- in. of camber one 
foot from the centre of the casting. It could be 
seen that at the half-way marks the camber was not

* Paper published i n  the F o u n d r y  T r a d e  J o u r n a l  o n  
October 4 and 11, 1951.

a half of 2 i  in. The reason for this was because 
they found in the old case castings which should 
have been straight on passing to the fettling shop, or 
at most might have had a slight twist in them, warped 
so much that they had to find the reason. Another 
reason was the manner in which the strickles were 
laid in the mould. It had been found that in laying 
the board down the one strickle might have been all 
right, but the second might not have been parallel 
to the first, and the result was that the casting,, 
while being straight on one side, might have a twist 
on the other. They had, therefore, developed their 
method to make sure that all camber laid in moulds, 
was laid by a common method.

T h e  C h a irm a n  remarked that in an effort to 
regularise the determination of camber in the same 
way that Mr. Nicholls and Mr. Kershaw had done, 
he had approached the technical colleges to provide 
him with a general formula suitable for any length, 
depth, and width of a casting. They were unable 
to do this. The formula about which they had now 
heard was near enough, but it was not accurate, and 
it was necessary to go into long calculations for 
each casting.

M r . N ic h o l l s  suggested the present method was 
more accurate than the practice which had pre
ceded it.

M r . K e r s h a w  said on the question of the for
mula, the approximation they used to derive it was 
to consider that the radius of the circle of which 
the camber was a part compared with the maximum 
camber put into the bed. (Mr. Kershaw explained 
and amplified this by diagrams on the blackboard 
showing how the camber and the theoretical circle 
of which it was supposed to be a part compared.)

With regard to Fig. 8 on page 7 of the preprint 
which showed the old method of setting camber at 
the half-way marks along the bed, the castings often 
came out indicating that insufficient camber had 
been set. This led them to consider that the camber 
to be set into a mould should be fed off a circle.

Variables Affecting Camber
M r . T. B . B u r r o w s  asked if the Author’s experi

ence had indicated that the degree of accuracy of the 
castings using their method of comnuting cam ber 
was at all affected by metal temperature a t the time 
of pouring together with the speed at: which th e

F
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m e ta l filled  th e  m o u ld  c o u p le d  w ith  th e  e ffe c t o f  
v a ry in g  m e ta l  c o m p o s itio n .

Had they, when going into the question of cam
ber, always taken a specific job, a specific casting 
temperature and time of pouring and metal com
position?

M r . N ic h o l l s  replied that the answer to that 
question would take a long time. The composition 
of the metal and the casting temperature were noted 
on the record card. From their information and 
published sources of information they would say 
that wise choice of temperature had an advantageous 
effect on the result of camber that was put into a 
casting. They felt that, generally speaking, the 
hotter the metal the slightly less camber they would 
require. In other words, they felt there was a 
quicker heating up of the constituents of the mould, 
core, sand, etc., and there was a tendency for more 
equable cooling from heat transfer. Regarding the 
composition of the metal : using an iron of a higher 
strength would also effect the camber inasmuch 
as the contraction of the iron through the solid 
state was greater.

M r. B u r r o w s  said he had omitted to mention 
that what he had had in mind was that on many 
occasions he had to produce a particular casting 
which required carhber. It was a simple casting, 
but inaccuracies crept into the casting which were 
not answered by the assumption of inaccuracies in 
the pajtern. While they aimed to keep the metal 
composition within reasonable limits they did find, 
as Mr. Nicholls had confirmed, that sometimes a 
slight variation in composition, or with a constant 
composition, sometimes a very slight variation in 
casting temperature or pouring speed, could upset 
that casting which sometimes would be straight, 
and on occasion might be }  in. out.

M r . N ic h o l l s  said he did not think casting tem
perature would affect the casting greatly. Another 
factor which affected the casting was the position 
of the riser system. Anything which affected the 
movement and the contraction of the casting would 
obviously affect the camber.

M r . K e r s h a w  su g g ested  o n e  re a so n  w h y  th e  
sa m e  re s u lt  w a s  n o t  a lw a y s  se c u re d  m ig h t  b e  d u e  
to  th e  w ith d ra w a l o f  th e  p a t te rn .  I f  th e  m o u ld e r  
h a d  to  fin ish  th e  b o t to m  o f  th e  m o u ld , th a t  m ig h t 
m a k e  a ll th e  d if fe re n ce  b e tw e e n  a  s t r a ig h t  c a s tin g  
a n d  o n e  th a t  w as s lig h tly  tw is ted .

Camber on Patterns
A m e m b e r  said camber had always struck him as 

being something introduced to correct a phenome
non about which they knew too little. It was a 
question he would like to see tackled seriously by 
the Institute, rather than leave every foundry to 
attempt to solve the problem by costly experience. 
He felt sure that given certain basic principles and 
rules to follow one could introduce camber. There 
were variables in design, but there were quite a 
number of castings that followed a similar design. 
If camber could be applied to patterns it would not 
be necessary to use separate charts to work to 
for camber, as it would already be established on

the pattern. He could not help feeling that foundry- 
men were evading the issue because it was a most 
difficult problem, and he thought they were wasting 
quite a lot of money by not tackling it.

He admired Mr. Longden for trying to give them 
something as a guide. He had used it for establish
ing the camber in the pattern with a number of 
jobs, and had achieved remarkable success with it.

M r . N ic h o l l s  pointed out there was one dis
advantage about incorporating camber in the pat
tern and doing away with the method which he 
used: the patterns which would have to be used 
would be from 20 to 40 ft. long and would not 
be made in one piece, but in a series of blocks. 
Those blocks had to be built up in the floor to 
follow the camber arc. Furthermore, if camber 
was to be incorporated in a pattern it might be 
generally satisfactory for the first job, but if for a 
running line, at the end of several weeks, unless 
particular attention had been paid to the construc
tion of that pattern, the camber might very soon 
disappear with the amount of knocking about it 
would receive in the foundry.

Effect of Design on Camber
M r . H. H a y n e s  pointed out that there was a 

sketch of a horizontal boring-machine bed casting 
in Fig. 13 of the paper and the Authors claimed 
that in their class of work and experience camber 
was successful. Suppose they changed the design 
of that casting, and instead of running their 
brackets a t right-angles they put in the centre grids, 
which would not need camber to the same extent. 
The first one was cast with camber, and then the 
design was changed and a star webbing was put 
in with no camber, but the pattern remained true 
and in a perfect state. Therefore he claimed that 
camber could not be recommended for every class 
of casting whatever its length might be unless they 
had further experience of the design of i t  A t Mr. 
Nicholls’ works they had experience and could work 
to their formula for the camber which had proved 
successful. Mr. Longden’s articles on camber had 
been of great assistance to everyone in connection 
with that class of work, but when one altered the 
design it made a lot of difference.

M r . N ic h o l l s  agreed that by altering design the 
amount of camber required could be reduced, but 
he still thought that on a casting 14 ft. long, irres
pective of design, a small amount o f camber would 
be required if that casting was to strip from the 
mould reasonably true. But it was possible that 
the am ount of camber given a casting of that size 
was less than machining allowance. Only tV in. of 
camber might be required and the machining allow
ance on that casting might be }  in., so that which
ever way the camber went, it would still be within 
the allowance and would not matter.

It had been said that camber, where it was neces
sary to apply it, could be estimated from certain 
principles, and when dealing with a casting 40 f t  
long where up to 2£ in. of camber might be required 
and the machining allowance was at a maximum of 
only \  to f  in. it was quite obvious the camber 
extended far beyond this allowance.
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M r . K e r s h a w  said they saw Mr. Haynes’ point 
about the star web. The thicker a wall section the 
less camber there was required, and the net effect 
of putting a star web into the casting was really to 
increase the wall section. Therefore by doing that 
there would be less camber required. On a length 
of 14 ft. very little camber would be required. An 
eighth to  three-sixteenths was all that would be 
needed on that casting.

M r . H a y n e s  th o u g h t  it w as  n o t  a  m a t te r  o f  d e 
sig n  in  th a t  case . E x p e r ie n c e  w a s  n e c e ssa ry  to  
d e c id e  w h a t  c o u ld  a n d  w h a t  c o u ld  n o t  h a v e  c a m b e r .

Melting
M r .  C. R . v a n  d e r  B e n  thought Mr. Nicholls and 

Mr. Kershaw were to be congratulated on a very ex
cellent Paper, the principle of which was to study 
the defects in castings. In his remarks he did not 
propose to go into specific details.

H e thought the subject had been proved by the 
Authors to be well worthwhile pursuing and their 
records, which could be detailed and were arranged 
to show various factors, were obviously a tremen
dous advantage. The list of things which could 
happen in a foundry owing to the many variables 
were legion and the mere listing of those troubles 
could sometimes point to a reason for a defect 
which in everyday foundrywork was apt sometimes 
to be overlooked. He thought the purpose of the 
Paper was to point to the need of a proper regard 
for difficulties and an examination of and a pre
vention of such occurrences.

There was one particular point with reference 
to melting. On page 14 of the preprint some con
sideration was given to what was called “ oxidised 
metal ” which could be detected by excessive spark
ing at the spout. Personally he thought that was 
to some extent dependent on the composition of the 
metal. With hard iron there was more sparking 
than with high-silicon iron. He did not think it 
indicated what was called oxidised metal. In the 
following paragraph metal which rapidly lost its 
“ life ” it was said was symptomatic of oxidised iron. 
He rather questioned that. There was some work 
in progress on gas content of iron, and iron which 
was “ oxidised.” The phenomenon of rapidly losing 
“ life ” and becoming pasty had been examined and 
rather surprisingly oxygen content was below 
normal.

M r . N ic h o l l s  said they knew some iron came 
from a furnace full of “ life,” but they were basing 
their remarks on their standard mixtures which had 
a certain appearance when tapped from the furnace. 
If there was too much sparking there was a 
tendency for it to have been overblown. If it was 
dull they called it oxidised metal. If on being 
tapped it lost “ life,” they knew it could be due to 
other things also. But they were a set of standards 
which they had attempted to construct. Their 
laboratory staff in their observations of tapping 
kept a look out for those different appearances at 
the tapping spout. It indicated that something was 
wrong and required attention. They did not say 
that it was definitely oxidised iron, but it could be 
caused by over-blowing or the use of rusty scrap.

Charges out of balance could all lead to black iron 
which might not be as they said “ oxidised iron.”

Mr. Nicholls further added that he agreed it was 
possible to run that same iron into a mould, and 
get a satisfactory casting. H e realised that for the 
system to work they had to diagnose the iron so 
that it could be recognised at all times.

M r . B u r r o w s  said they were all aware that 
wasters were made and unfortunately it was far 
from being an infrequent occurrence. This was a 
very serious problem with which they had to 
grapple. Everybody recognised the fact and he 
would like it put on record from the body of the 
hall that in this respect, Mr. Nicholls’ and Mr. 
Kershaw’s Paper was a valuable contribution to the 
excellent work which had already been done by the 
Institute.

Moulding Defects
Replying to a questioner, M r . N ic h o l l s  said the 

control system was not hard and fast. They could 
not tell a moulder that he must make a casting 
to certain instructions. When the work was handed 
out to the foreman he received the instruction sheet, 
and it was his duty to see that the principles were 
carried out. In many cases, the moulder could be 
trusted, but some unskilled moulders had to be 
watched carefully, and the instruction sheet was for 
the benefit of those men.

Experience showed that when a casting was made 
according to a particular principle; there was a 
95 per cent, chance of getting a good casting, but 
if not, they were liable to get a defect.

The last speaker had mentioned that particular 
difficulty and he and his co-Author had illustrated 
it with a planing-machine table. The section of 
metal on top of the casting was roughly 5 in. thick. 
The bottom of the casting was the working face, so 
both faces were important; they had to cast one 
face up and one down. In this particular casting 
the slideways of the table were cast uppermost with 
5 in. of metal section. When they tackled that job 
first, this mass of metal being at the top required 
feeding and the feeders were designed accordingly. 
But they found that underneath the feeders at the 
end of the casting there was a tendency for porosity 
and small blowholes to appear. But by eliminating 
the top feeders, putting side feeders from the waist, 
and bringing up an end-feeder, they had completely 
eliminated that defect.

Reasons for Scrap
A m e m b e r  said that the Paper set out details of a 

remarkable amount of work, but he had found it a 
little disappointing in the introduction. The last 
sentence stated: “ It can be said that the amount 
of scrap produced in any foundry is inversely pro
portional to the attention paid to the problem by the 
management and to the efficiency of the quality- 
control staff.” He suggested it depended also on 
the failure of the workmen. He would like that to 
be incorporated into the conclusion in some way.

He also felt that in trying to justify the introduc
tion of a control system, one had to take notice of 
the fact that one moulder might produce 100 tons of 
good castings in a year. On examining the figures
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given for the systfem he did not think they had 
saved more than the output of one good moulder 
for five years, and he wondered if the cost of the 
system was more than the wages of a good moulder.

M r . N ic h o l l s  maintained that the paragraph in 
the introduction of the Paper still held good. If 
during a spell of bad work, which occasionally 
cropped up in a foundry, the management and staff 
gave it no attention at all, it would proceed to 
increase. If the staff was constantly on the alert 
watching for difficulties as they arose, and attempt
ing to find some remedy, they would either keep 
their figure of scrap at a level or reduce i t  For 
these reasons, he could not agree with the last 
speaker. Perhaps he Haight be right that it was also 
inversely proportional to the good work put in by 
moulders.

He had listened to gentlemen speaking about 
good craftsmen and he had heard the president 
speak of the falling-off of new entries to the 
foundry. They also had found the same thing, and 
the younger personnel in the foundry seemed to 
have lost the art of craftsmanship, and had to be 
watched more than the old skilled craftsmen. He 
maintained that if they were producing running 
lines of castings from a jolting or sand-slinging 
system, if the men were on a contract-piece-price 
system for the job few of them would have any 
thought other than producing the castings as quickly 
as possible so that the compensation was as high 
as possible. The biggest responsibility for the pro
duction of any scrap in any foundry, therefore, must 
be laid on the shoulders of the management and 
the quality-control staff.

In his firm, they were trying to build-up records 
of difficulties so that when these arose the cause 
and the most likely cure could be seen quickly.

M r .T ip p e r  thought that the Paper was a fine one 
and well worth study by anyone who had the re
sponsibility for improving output and the quality of 
their castings. That was a point which he thought 
was overlooked by the previous speaker. They might 
increase the labour force, but unless they were pro
gressively studying the job and were really able to 
control scientifically both the work being done and 
the methods, then they were not going to make pro
gress. There could be no doubt about the correct
ness of that method of control.

Drying of Moulds
In connection with the problem of drying moulds, 

there was in this section much which was well worth 
careful study. For example, the conclusion that one 
extra inch of skin depth was required to allow for 
“ striking back ” after standing a definite time was 
a useful constant. That was the type of informa
tion which could help a number of people making 
that class of mould. He also suggested that the 
saving in time that could result from such a study 
followed by the laying down of the best procedure 
of drying, was of considerable value.

Had anyone else found a similar relationship to 
that given in the Paper of one pan /hou r to dry every 
7.5 sq. ft. of mould surface? He agreed this figure

would depend on the type of dryer and the volume 
of hot air put into the rnauld, but it was a definite 
figure which could be used for comparison purposes.

A matter also worth consideration was the import
ance of ensuring a satisfactory dried mould from 
the point of view of heat conductivity of the mould 
and its effect on the rate of cooling. They knew 
that, apart from the question of the type of sand 
used, permeability and composition, the moisture 
content of the mould has the greatest single effect on 
the conductivity or the heat absorption of the mould, 
and, from that point of view, accurate drying was an 
important factor. Could Mr. Nicholls or Mr. Ker
shaw say whether they had arrived at an idea of the 
optimum drying temperature to produce a complete 
drying of a standard flat surface at a certain initial 
moisture content without burning, e.g., in the shortest 
time? He did not mean the temperature of the gas 
going into the mould, but the temperature at the 
surface which would become stable after a certain 
time.

The members of the Institute could do a great 
deal worse than carry out further work of this sort 
and report it at future meetings.

M r . N ic h o l l s  said it was very difficult to give 
the optimum temperature because it depended on 
the type of work being done. From their own ex
perience, they had found that for their class of work 
and their casting sand and the moisture it carried, 
etc., the most useful temperature was round about 
315 deg. C. However, they mentioned on the top 
of page 12 of the preprint that it was for moulds 
dried in static ovens, and these were purely their 
own findings in relation to their own processes.

Economics of Control
To go back a little further, he was sorry he had 

omitted to reply to a previous speaker concerning 
output figures shown on Table I, page 4. As a re
sult of the system they had only shown a saving of 
roughly 100 tons; the equivalent of one moulder’s 
output. What they had done was to save 100 tons of 
rejected castings on the difference between the out
put shown, which was 4,400 as against 5,000, which 
covered an increase of 500 tons output. In other 
words, they had saved 2.2 per cent, of their output 
and not 100 tons. It was not an accurate statement 
to say that there was exactly the same personnel. 
There were the same number of moulders, but the 
personnel varied each year. At the moment they 
had eight less than in the total works in 1943-44. 
In addition to that they mentioned in the Paper that 
the reduction in reject castings had been also 
brought about in face of increased inspection in the 
foundry and, more important still, increased inspec
tion in the engineering works compared with the 
inspection or the type of casting which was allowed 
to be passed during the war years. I t was quite 
true there were certain castings passed in those days 
which were required urgently which would not pass 
inspection at present. But he did not agree with 
the previous speaker that they had only just saved 
100 tons,' the equivalent of one moulder’s output. 
They had saved more than that and, in addition, they 
had gained valuable experience.
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A m e m b e r  said a previous speaker had asked for 
suggestions about drying of moulds. In his experi
ence a mould which took three days to core was 
dried in five hours by gas. When using gas they had 
a small booster attached to the meter wnich put on 
five pounds pressure, and which was most effective.

M r . D. F l e m in g  added his congratulations to the 
Authors, and said he agieed with their plan of attack 
on the problem of scrap. Only if people tackled 
the question scientifically, tried to get down to 
fundamentals, and published their work were they 
likely to make any rapid progress. He endorsed 
Mr. van der Ben’s point that it was essential to start 
off without being misled into a wrong conclusion 
through wrong premises. In that connection he 
suggested that the question of oxidised metal in 
cupolas was a case in point. The term was one 
which was used at the present time in an extremely 
loose manner. In a cupola run on coke and air, all 
metal was oxidised. But, to take one point of view 
out of many that had been put forward, the amount 
of oxidation varied with the height of the coke bed, 
whether the furnace was being over-blown or 
normally blown and with the coke ratio. As the 
degree of oxidation increased so did the normal 
melting losses increase. There seemed to be an 
increasing amount of evidence that there was no 
point at which a sudden change occurred and some 
particularly foul sort of metal came out of the 
cupola, the term “ oxidised metal at the spout ” as 
applied to metal unsuitable for casting was leading 
them into a state of confusion, in that the metal was 
not otherwise changed. If the properties were re
lated to composition and temperature then the metal 
was quite normal. When the work to which Mr. 
van der Ben had referred was published he thought 
there would be some overwhelming evidence in that 
direction. The changes which have often been put 
down to some peculiarity in the way they had run 
the cupola were in fact due purely to quite normal 
compositional changes in the metal and not to some 
obscure gas phenomenon.

Effect of Cupola Bed Height
On another point he would like to ask the 

Authors whether it was personal experience or 
whether they had followed tradition and repeated 
the statement that “ Dull iron may be caused by 
too low or too high a bed height. . . .” It was the 
“ too high ” to which he was referring. Could 
they say whether any normal upwards variation in 
bed height without going to ridiculous extremes had 
given them bad iron even at the start of a blow?

M r . N ic h o l l s  said that if the bed of the furnace 
was high they had found that the metal was dull 
owing to the fact that it was slow in melting. They 
had also found that if a mistake was made in the 
coke ratio and that bed height was maintained, that 
they tapped metal from the furnace which was at a 
lower temperature than normal. If they proceeded 
with a high bed only and continued with their 
normal coke charges, then they would eventually 
attain the normal top temperature because the ex
cess coke on the bed had to burn away during 
the initial melting operation.

On two or three occasions they had found that a

mistake had been made and the coke ratio was too 
high. During that particular meit the result was 
that the metal was much duller than normal—the 
normal temperature was 1,320-1,370 deg. C. As 
soon as they adjusted the coke, the next tap from 
the same mixture was at the correct temperature 
and quite normal. They had therefore assumed that 
if during the run they had the coke ratio too high 
it would slow down the melting rate and was respon
sible for a slight drop in temperature.

A n o t h e r  m e m b e r  said his experience had been 
that a t the beginning of a blow if a well-established 
and deep bed which had not been thoroughly 
cleaned was being used the temperature went up 
and the melting rate with it. He had to confess, 
after carefully watching for that phenomenon, that 
he had never found the temperature do anything but 
go up in an already-established furnace with an 
increase of coke. If he wanted a high temperature 
he let his coke rise. He thought it contrary to 
cupola behaviour to expect cooler metal with a 
higher fuel ratio, unless they took it to extreme 
limits.

M r . N ic h o l l s  said that if one increased one’s 
coke ratio to get a certain melting rate one had to 
increase the blast a little in order to carry out the 
combustion of the coke in a given time. Otherwise 
the melting rate would obviously be slowed down.

M r . K e r s h a w  added that they had noticed that 
when a dull iron was being melted, and the coke 
ratio was increased, the iron remained dull or got 
worse, until they dropped the coke and went back to 
the normal ratio.

M r . H u g h e s  said he had to agree that too high 
a bed might reduce temperature because of the time 
the metal was held in the well.

Methods of Scrap Checking
H e hoped he might be excused for introducing a 

matter which had been referred to by two previous 
speakers; it was regarding the first paragraph in the 
Paper dealing with management and control staff 
relating to casting difficulties. It seemed to him 
that there were many other difficulties which should 
be taken into consideration if they were to make 
due comparisons between one place and another. 
In a foreign foundry, they were running an 80 per 
cent, scrap charge with a very inferior quality of 
coke but with first-class control and management; 
even so they got very high figures for scrap, which 
were to be expected under the conditions of run
ning. Surely one could not make a direct scrap 
comparison between that foundry and one in which 
conditions and material were much better and where 
the type of castings did not cover such a wide 
range? Consideration had to be given to conditions 
in reading that statement.

Checking the ingredients of incoming scrap: he 
would like to know how that was applied and how 
a representative sample was secured. If they got 
scrap too high in silicon how did they deal with it? 
Did they exchange with someone who could make 
better use of it?

Then there was the point raised by Mr. van der 
Ben on the loss of “ life ” in iron. It had been sug
gested it could be rectified by reducing the blast
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That was one of the methods; there were others. 
T he coke ratio might be wrong; variations in the 
type of scrap being charged might be the means of 
rectifying it.

M r . in ic h o l l s  pointed out that on page 14 they 
did make use of the words “ may be ” and, when 
speaking of the remedy, they said it “ may be effected 
by . . . .” They did not say it was the remedy; 
they said it might be the remedy. They agreed with 
previous speakers regarding the possible causes of 
dull metal from a furnace.

Their method of keeping a check on the scrap 
supplied to them was to have each load dumped as 
it arrived and to keen it separate. It was given a 
load number and they obviously could tell if some 
of the scrap was engineers’ scrap or textile scrap. 
Samples were checked of each type o f  scrap to get 
an idea of the silicon content. They did not claim 
that that was an accurate-method, but it did give 
them a line on the average composition of the scrap. 
If they were attempting to produce a 20-ton casting 
with a silicon analysis of 1.1 per cent., their normal 
scrap might have a silicon content of 1.3 to 1.5 per 
cent, before blending with the pig-iron; they could 
not feed foreign scrap into that mixture and hope 
to have a casting with the required machining 
characteristics.

Mr. Nicholls’ remarks were endorsed by a mem
ber present who said he had been doing similar work 
for the last three years. He thought Mr. Nicholls 
and Mr. Kershaw had been very conservative in their 
statements, which, however, made everyone scrap- 
conscious. Referring back, he wondered if any 
work had been done on the mechanics of camber; in 
putting on camber to get a casting straight, it rather 
struck him it would be instructive to know what it 
was that created the conditions that made a casting 
move.

M r . N ic h o l l s  said he believed that, apart from 
Mr. Longden’s work and one Paper by a French
man, there was no literature on camber over a great 
number of years. The causes which led to the use 
of camber were differences in the rate of solidifica
tion and the restrictions to movement, the design and 
many other variables, type of metal, type of sand, 
intensity of ramming, the way the casting was run 
(whether over dry-sand bottom or whether over 
chills at the bottom).

The 40-ft. castings described were run over the 
whole length on. chills. For a dry-sand mould the 
amount of camber would be entirely different.

Written Contribution
M r. H. J. Y o u n g  wrote that he criticised some of 

the remarks which occurred in the introduction. 
For example, it mentioned, apparently scathingly, 
“ the generally-accepted view that defective castings 
must be expected.” Surely it would be folly to ex
pect none, unless making pig-iron or the like. More
over, the “ reasonable limits ” talked about there 
were matters requiring long and intimate experience 
of what one was talking about. What was “ reason
able ”? A hollow casting machined all over inside 
and outside and then parted into sections, as in the

case of a piston-ring pot or quill or bush, could not 
be compared to a bedplate when considering what 
were “ reasonable” losses due to rejected castings. 
The more searching the machining operations the 
severer the post mortem, so to speak, and the larger 
the number of castings in which faults were located 
or revealed. Castings hardly machined at all might 
well give negligible wastage. The amount of scrap 
arising from machine-moulded castings could not 
fairly be compared with that coming from the same 
castings moulded on the floor. Very heavy pieces, 
say, of one ton upwards, made from patterns with 
which the moulders were familiar might give a loss 
of under one per cent. An iron foundry waster- 
sheet which did not show both the internal (foundry) 
wasters and the external (machine-shop and test-bed) 
wasters and the precise methods of moulding, 
namely, floor, machine, jolter, Sandslinger, and like
wise the average weight of the castings produced 
under each heading, was a record giving little or no 
information.

Laboratory Responsibility
The closing remarks of the Authors that “ too 

many foundry laboratories were merely show
pieces ” was right on the mark. Further, when a 
spate of bad castings came along, did the labora
tory share the blame and run the risk of being sup
planted by somebody more efficient; or did it just 
say that the iron was all right, which, incidentally, 
was something few laboratories really knew. The 
question of utterly clean iron being poured into 
the moulds was quite as important as anything else. 
The metal should be free from slag, dirt, sand and 
air or gas. Teapot-spout ladles delivering molten 
iron from the very bottom of ladle only were in
valuable. The writer had something to do with per
fecting the design of a ladle of this type, and models 
worked daily for years without any trouble other 
than normal daily maintenance. The time might 
come when one foundryman visited another and was 
shown the scrap-box of waster castings, and discus
sion would take place about this or that “ devil.” 
Piston-ring pots, impellers, partition plates, cylinder 
liners and all intensively-machined castings were 
often “ devils.” Moreover, it sometimes happened 
that just one size was far worse than any other 
larger or smaller. Such patterns were called “ rogue 
patterns ” in some foundries and, although one could 
not identify them save by their distinguishing mark 
or by measurement, they identified themselves when 
one made a thousand off and visited the machine- 
shop next morning.

The Paper was very welcome and he hoped it 
might lead one day to a much more frank disclosure 
of waster castings and what everyone thought was 
their cause.

M r . N ic h o l l s  said that he had no comments 
to make on the contribution made by Mr. Young.

The C h a ir m a n , closing the session, said the Paper 
had disclosed an intense interest in such matters 
more closely connected with production than most 
Papers that had been presented. The Paper could be 
summed up in one word—“ control.” To enable 
one to do that there had to be many records and 
continuity.
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Production  and Properties o f  A lum inium  
Casting Alloys

B y  F . H . Sm ith , A .I .M .
(C ontinued  fro m  page  450)

Melting
Many types of furnaces are used for melting 

aluminium alloy scrap. 1 he selection of a suitable 
furnace is dependent upon a large number of con
siderations, the most important of whi.ch are the 
forms and quantities of scrap to be melted and the 
economics of alloy segregation and pre'treatment. 
Furthermore, in addition to the obvious 
acquirement of a high thermal efficiency, the furnace 
must be capable of melting aluminium without 
excessive oxidation, and should be of a design 
which will permit the efficient treatment of the 
molten alloy with solid, liquid or gaseous fluxes; 
alternatively the metal may be transferred to a 
holding furnace or bath for this treatment.
Bale-out Furnaces

In small refining units and where the economics 
of labour allow each piece of scrap to be detached, 
identified and cleaned, bale-out crucible furnaces, 
usually of half-ton capacity, are commonly used. 
Bale-out furnaces are, of course, suitable for any 
massive forms of clean scrap such as castings, 
forgings and extrusion ends and for baled sheet 
cuttings. Melts are usually made under a flux 
cover to prevent oxidation and to assist coalescence 
if the charge contains thin material, although the 
tendency to oxidation is not great since the metal 
is not melted in contact with the hot furnace gases. 
The molten charge is usually cleaned by rabbling 
with a flux and scrubbing with a suitable gas or 
gas-producing compound, which also effectively 
degasses the metal.
Rotary Furnaces

Rotary furnaces are widely used for the treat
ment of turnings and thin forms of scrap which

would show high melting losses if allowed to come 
in contact with, or near, the furnace flame. Melting 
in rotaries is carried out under a thick blanket of 
liquid flux which shields the metal from the fierce 
heat of the flame and from the furnace gases. This 
method of melting under a complete flux cover 
has many advantages. Not only does it prevent 
oxidation of the melt, but it ensures that every 
particle charged into the furnace is freed of its oxide 
film and any surface contamination, since it is 
largely melted during its passage through the liquid 
flux cover to the melt beneath. Furthermore, the 
agitation of the melt produced by the rotary motion 
of the furnace repeatedly brings a different part of 
the melt under the refining influence of the liquid 
flux. When melting is complete, it is the usual 
practice to tap the melt into a holding bath or 
furnace in which degassing, grain refining and other 
treatments may effectively be carried out and the 
alloying contents further adjusted, if necessary. 
The transference of the melt to a holding bath 
before casting also ensures that none of the flux 
from the melting furnace can find its way into the 
final ingots. Rotary furnaces are produced with 
capacities up to 10 tons. Fig. 14(a) shows a rotary 
furnace being tapped into an adjacent holding 
furnace.
Hearth Furnaces

Larger and heavier forms of scrap are melted in 
hearth-type of reverberatory furnaces. These 
usually have stationary hearths and may have a 
melting capacity from 2 to 50 tons of aluminium. 
Hearth furnaces are efficient and rapid melting units

* Paper presented to the Newcastle-upon-Tyne Conference 
of the In stitu te  of British Foundrymen, with Mr. J .  J . Sheehan 
in the chair. The Author is development officer, A.L.A.R., 
L imited (Association of L ig h t Alloy Refiners).

Fig . 14(a).— R otary  Furnace fo r  A lu m in iu m  Scrap  F ig . 14(6).— Treating  M eta l in a  S m a ll Single
being Tapped  in to  a H o ld in g  Furnace. cham ber R everbera tory  Furnace.
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F ig . 15.— Charging a Sloping-hearth  Furnace w ith  
a P ortion o f  A ero-engine Scrap. T h is  T yp e  o f  
Furnace e ffects the Separation  o f  C ontam inating  
M etals.

and are adaptable for many kinds of scrap. Since 
the burnt gases in most furnaces pass over the melt, 
the atmosphere is controlled as far as possible to 
minimise oxidation, but with the more massive 
forms of scrap the danger of oxidation is not great, 
especially as the precaution is taken of charging 
fresh scrap into a heel of liquid metal. The older 
type of furnace such as the one shown in Fig. 14 (b) 
consists of a single chamber in which melting, 
charging, fluxing and alloying are all carried 
out, but modern furnaces usually consist of two 
chambers, the metal after melting in the first 
passing to the second, which is in effect a holding 
well and more suitably designed for the treatment 
of the liquid metal. The latest type of hearth 
furnace has an external open well which greatly 
facilitates treatment of the melt and allows solid and 
baled scrap to be melted by direct immersion in the 
liquid metal in the well. The charging, puddling, 
fluxing and rabbling of large hearth furnaces is 
conducted mechanically wherever possible. Fig. 15 
shows a sloping hearth furnace being charged. 
L iq u a t io n  F u rn a c e s

A special type of hearth furnace, known as a 
sloping hearth or liquation furnace, was developed 
to deal with multimetal assemblies, and enables the 
costly and difficult hand separation of the alu
minium components to be avoided. The liquation 
furnace, of which there are many versions, is essen
tially a  reverberatory furnace with an inclined 
hearth. Fig. 16 is a diagram showing the principle 
of a stack furnace (Gittins5). Scrap such as the 
obsolete aircraft wing section shown in Fig. 9, or 
the engine in Fig. 15, is fed into the furnace at the 
highest level and advantage is taken of the difference 
in melting temperatures of the metals comprising 
the assembly.

Lead and low melting point solders melt 
and drop from the assembly a t an early stage 
in its passage down the hearth and are caught and 
conveyed away by suitably arranged channels in

the floor. As the structure passes into the hotter 
portion of the furnace, the aluminium melts away 
and flows down the hearth into a holding bath at 
the side of the main stack. The remaining steel, brass 
and other metal parts of the original structure are 
raked out at the front of the furnace. For the 
efficient melting of scrap in this type of furnace, 
the hearth temperature and atmosphere must be 
carefully controlled in order to minimise the loss of 
aluminium by oxidation and to prevent the solution 
of other metals in the aluminium.

One of the advantages of the hearth type furnaces 
is that they can be constructed with very large 
capacity wells or holding baths into which the metal 
flows from the continuously operated hearth. It is 
consequently possible, without loss of melting time, 
to analyse chemically the melt while it is in the 
furnace and make the necessary additions to bring 
the composition to the desired limits.

Metal. Treatment
Reference has been made in the above brief 

description of furnaces and their operation to 
fluxing and degassing treatment. It is not intended 
to discuss these subjects in detail, but merely to 
enlarge a little on what has already been said.

Flux compositions depend, of course, upon the 
nature of the scrap and the type of furnace with

F ig . 16.— D iagram  show ing the Principle o f  a  S tack  
F urnace fo r  M e ltin g  A lu m in iu m  fo r  Ingo ts  
(G it tins'").
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which they are to be used. Most refiners use flux 
compositions of their own compounding but the 
majority of fluxes are essentially binary or ternary 
mixtures of salts of which sodium ohloride is the 
main constituent. The other salts are commonly 
chlorides and fluorides, and their purpose is to im
prove the cleansing characteristics of the flux and 
to lower the melting temperature of the main con
stituent. Whether the flux mixture is liquid at the 
temperature at which it is used, as in the rotary 
furnace, or merely pasty or powdery as in the bale- 
out, its main purposes are to protect the metal from 
oxidation, and to refine the melt by removing all 
traces of oxides, nitrides, carbides and other non- 
metallic impurities. To ensure that the metal is 
completely refined, great care is taken to bring the 
whole of a melt into intimate contact with the flux. 
The liquid metal is also subjected, usually in a 
holding furnace or well, to the scavenging action of 
a gas, such as chlorine or nitrogen, which is bubbled 
through the melt in such a way that any non- 
metallic particles remaining at this stage are washed 
to the surface to be removed together with the 
spent flux by skimming, or sink to the bottom 
of the melt. By this treatment alloys completely 
free from non-metallic impurities are produced. 
The scavenging action of the gas further ensures 
that the metal is adequately degassed. A special 
rotary furnace designed for gaseous treatment of 
the melt is shown in Fig. 17.
Magnesium Removal

I t was explained earlier that desired alloy com
positions are obtained by blending and alloying 
and not by the removal of unwanted alloying 
elements from the raw materials. . Only one ele
ment—magnesium—is usually deliberately and 
quantitatively removed. This is effected either by

treating the melt with an active gas which removes 
the element as the chloride or by the application 
of an aluminium fluoride-based flux. The gaseous 
treatment is mainly used, in this country, for 
relatively small melts and is operated on a time 
or quantity basis, whilst the fluoride treatment is 
applied to the large reverberatory furnace melts 
where chemical analyses may be made throughout 
the melting cycle in much the same way as carbon 
is controlled in melting steel. Considerable 
amounts of magnesium are readily removed by these 
methods, but the complete removal of magnesium 
is a very lengthy and uneconomical operation. 
Fortunately in many alloys the increased strength 
and hardness resulting from the presence of a small 
amount of magnesium is an advantage, and it is 
seldom necessary to reduce the magnesium content 
to much below 0.1 per cent. Other treatments such 
as modification and grain refining, which are applied 
to certain alloys, are carried out immediately before 
the metal is cast into ingots.

C a s tin g
Although fully automatic casting is practised in 

some very large refineries, most alloy producers 
employ only a semi-automatic system, and in the 
smallest refineries melts are cast by hand. Whether 
the metal is tapped from the holding furnace along 
an inclined launder and through an adjustable feed
ing head into the ingot moulds or whether the 
moulds are simply filled manually from hand ladles, 
the same care is taken to minimise turbulence which 
might produce dross and give rise to inclusions in 
the ingots. To guard against possible mistakes in 
the identification of batches of ingots, the melt 
or batch number is always stamped on each ingot 
before it is removed from the mould.

Fig. 17.— R o ta ry  F u r
nace w ith  Tuyeres  
fo r  C hlorine  and  
N itro g en  T r e a t -  
m en t.'

[C ourtesy o l 
M etall Verlag G .m .b .H .
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Fio. 18.— Stacking  A lu m in iu m  In g o ts  w ith the Use 
o f  Special Pallet Ingo ts at the  Base.

Very many different shapes and sizes of ingots 
are u;ed in this country, each alloy producer having 
his own individual preferences. A special purpose 
ingot, based on an American development, has 
recently been introduced into this country. In the 
refineries and large foundries, batches of ingots are 
transported and stacked using fork lift trucks. To 
avoid the use of separate pallets or base boards 
for each bundle of ingots, specially shaped ingots 
are cast which form the base on which the normal 
type ingots are stacked. Figs. 18 and 19 show these 
pallet ingots in use.

Inspection
In the modern refinery very great emphasis is 

laid upon inspection to ensure that the alloys will 
meet not only the requirements of the specification, 
but also those of the founder. Every melt is, of 
course, chemically analysed to make sure that the 
composition falls not merely within the specification, 
but within those limits which foundry practice has 
shown to give the most desired characteristics. In 
addition to the normal chemical analysis each melt 
is checked spectrographically to see that it does 
not contain any impurity element which is not 
named in the specification and which would not be 
detected by routine chemical methods.
Chemical A nalysis

Chemical and spectrographic samples are usually 
taken from the metal stream during casting, and 
with large melts the beginning, middle and end of 
the heat is sampled to confirm that there is no 
segregation or change of composition during the 
casting period. Among the refiners with whom 
the Author is associated there is continual and 
organised exchange of information on chemical and 
spectrochemical analysis methods and all use 
methods which have been critically examined and 
approved. Hundreds of chemical determinations

F ig . 19.— F urther Illustra tion  o f  S tack ing  Ingots; in 
th is Case a F o rk -lift T ruck  is being used  to  Stack  
B atches o f  In g o ts  m ade up  as show n  in Fig. 18.

have to be made daily in a refinery, not only to 
analyse the alloys made but to determine the com
positions of raw materials and to control produc
tion processes. The need for quicker and more 
accurate analysis methods” has led, during recent 
years, to the adoption of physico-chemical tech
niques, and today most elements are determined 
absorptiometrically or polarographically. Many 
specifications demand very low limits for a  number 
of elements, and analysis methods must be of a 
high order of accuracy in order to make certain 
that these limits are not exceeded. Methods of the 
type referred to are not only more accurate but 
are quicker and require less space than the older 
classical methods. Rapid methods which can be 
used to control furnace charge compositions during 
melting are essential to the producer of alloys from 
secondary materials. The spectrograph is, of 
course, also used for this purpose and in the United 
States has been developed to such a degree in the 
form of the “ Quantometer ” that in the large re
fineries this instrument is used for all routine 
analysis. The Quantometer is a spectrographic 
apparatus which determines automatically from the 
arced or sparked samples the amounts of each of 
the more common elements which are present It 
supplies the complete analysis results in a few 
minutes. Fig. 20 shows a portion of a chemical 
laboratory attached to an  aluminium refinery.
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Fig. 20 .— C orner o f  a C hem ical Labora tory  attached to an A lu m in iu m  Refinery.

Mechanical Testing
Although mechanical tests made on specimens 

cast by the al.oy producer do not necessarily 
guarantee that the founder will obtain the same 
results, they do demonstrate that the metal, if 
melted and cast under suitable conditions, will have 
the mechanical properties demanded by the speci
fication. Furthermore, they are evidence that the 
refiners’ alloy is adequately gas-free and does not 
contain harmful non-metailic inclusions. For this 
reason the mechanical testing of every melt is 
routine practice in all progressive refineries. 
Mechanical test results not only serve as an addi
tional check on production technique, but, when 
collected over a long period, provide useful data 
for the statistical examination of the relationship 
between composition and mechanical properties 
which can be of considerable assistance in estab
lishing specification limits.
Freedom from  Gas

The optimum gas content of aluminium alloys 
which are to be remelted for the production of 
castings depends on the practice of the founder and 
the type of castings to be made. The refiner 
obviously cannot supply metal which would be 
equally suitable for every casting, and every 
foundry, but he does endeavour to produce ingotted 
alloys which are either “ gas-free ” or contain a 
small but consistent gas content. The uniformity 
of gas content is controlled by many refiners by thé 
Straube-Pfeiffer vacuum freezing test of samples 
taken from the melt before casting, and the founder 
is thus assured, if his melting and casting are pro
perly controlled, of uniformity of casting charac
teristics from one batch of metal to another.

Although in peaceful times the greater part of 
the output of casting alloys is used for castings for 
other than military applications, the stringent in
spection and testing procedures demanded by A.I.D. 
for aircraft materials are normally operated by

progressive refiners in the production of all alloys 
irrespective of their ultimate application.

Development
In addition to the search for new and better pro

duction and testing methods, which goes on con
tinuously, the laboratories of the ingot producers 
are engaged in the development of new and im
proved alloys, and investigations into the effect of 
alloying and impurity elements on the many dif
ferent properties and characteristics of the casting 
alloys. A recent example of some preliminary 
experiments to assess the defect known as “ local 
shrinkage,” in terms of the gas content and com
position of an alloy, has been described by Scheuer 
and his colleagues10. Fig. 21 shows an experimental 
foundry in which this kind of work is carried out.

Secondary Aluminium Industry
The first part of this Paper, which of necessity has 

been brief and lacking in detail, will nevertheless 
have given the reader some idea of the methods em
ployed in the production of casting alloys from 
secondary raw materials and the way in which diffi
culties which arise from some of the characteristics 
of aluminium are overcome. The practice described 
is the result of very many years of progress—second
ary aluminium alloys have not always had the excel
lent reputation which they enjoy to-day, and during 
their earlier history standards were very much lower

Inevitably as the use of aluminium and its alloys 
increased, the cheap and readily available process 
scrap and obsolete products provided an attractive 
raw material which could apparently be remelted 
without difficulty and in very simple equipment. 
Equally inevitably, the alloys produced were fre
quently of quite unsuitable composition because 
scrap was melted with little or no sorting; the solu
tion of other metals in the melt, iron and brass bolts 
and bushes for example, produced alloys with
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Fig . 21. —  Typica l E xperim enta l 
F o u n d ry  w here A lu m in iu m  Cast
ing A llo y s  are Tested  under 
C ontro lled  C onditions.

Production and Properties o f A lum inium  Alloys

excessive metallic impurity contents, and the absence 
of a proper refining technique together with the 
effects of overheating ensured that the metal, when 
ingotted, contained large amounts of non-metallic 
inclusions. The fact that there were at this time 
very few official specifications for aluminium cast
ing alloys—all for alloys made from primary alumi
nium—made the task for those who saw the real 
potentialities of alloys produced from scrap, all the 
more difficult.
Adoption by Foundry Industry

As is to be expected in the circumstances, the 
reputation of the poorly-produced alloys—lack of 
ductility, low mechanical strength and corrosion re
sistance and non-uniformity—was reflected upon the 
products of those refiners who were operating metal- 
lurgically controlled processes. Because of this back
ground it was many years before most founders came 
to sde that the alloys produced from secondary 
material were reliable engineering materials and had 
economic advantages. The use of secondary alumi
nium, even as late as the beginning of 1939, was 
still excluded from specifications for aircraft and 
from the few British Standards engineering specifica
tions. Consequently much of the alloy produced was 
made to the refiners’ own specifications which, in 
time, became recognised in the foundry industry. 
Considerable quantities of other alloys, equivalent to 
official specification compositions, were also made 
for founders and were used in castings for which 
aircraft or British Standards specifications were not 
demanded. These alloys proved to be completely 
satisfactory, which indeed was to be expected as, 
apart from the fact that they were not made from 
primary aluminium, they conformed to all the re
quirements of the official specifications.
Wartime Arrangements

It was at the time when “ secondary ” casting 
alloys were beginning to be seen in a new light that 
this slow evolutionary process was accelerated by 
the urgent demands of rearmament. Relaxations 
were accepted for most of the more commonly used 
aircraft casting alloys permitting them to be made

partly or wholly from secondary materials. At the 
same time, a number of alloys, which had been pro
duced by the refiner for several years for commer
cial applications, were given official recognition, one 
as a D.T.D. specification and three by the Light Alloy 
Control. The now familiar alloy to D.T.D. speci
fication 424 was introduced at about the same period 
as a casting composition which could readily be pro
duced by the conversion of Duralumin-type wrought 
alloys.

This official recognition of the secondary alumi
nium industry was fully justified by the results. 
Despite the exacting demands made on all com
ponents by the Services, no casting failures are 
known to the Author which could justly be attri
buted to the use of secondary alloys, although some 
resulted from the choice of unsuitable alloys. The 
contribution of the secondary aluminium industry 
to the war effort is seen in Fig. 2 by the peak pro
duction of 1944, which approaches 100,000 tons.

The performance of casting alloys during the war 
years has clearly shown—what the refiners have 
always claimed—that the properties of an alloy do 
not depend on the history of the raw materials from 
which it is made, but on the final composition of the 
alloy and the manufacturing methods by which the 
alloy is produced. That this is also recognised by 
aircraft inspection authorities is shown by the fact 
that, when the aircraft specifications for casting 
alloys were recently revised, the wartime relaxations 
were embodied in the new requirements, and primary 
aluminium was demanded solely for certain alloys 
which can only be made with selected primary pig 
of especially high purity.

Casting Alloy Specifications
B.S. 1490 General Engineering Series 

The importance of material specifications will be 
readily understood both by the founder and the user 
of castings. As the growth of the aluminium in
dustry has been to a large degree associated with the 
use of aluminium alloys for aircraft, most of the offi
cial specifications have been drawn up to meet the 
special requirements of aircraft applications and have 
been prepared by departments of the appropriate 

Ministry. U p to the year 1949, 
only five casting alloys used for 
general engineering purposes 
were the subject of British Stan
dards Institution specifications 
and three of these specifications 
were 20 years old. This meant 
that some of the casting alloys 
in popular use were not 
governed by officially recog
nised standards; others were 
subject to specifications which 
were out of date, and others to 
specifications framed to meet
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the particular conditions of aircraft use. There 
was, therefore, a need for a series of British stan
dards for aluminium alloys and castings which 
would be nationally and internationally accepted, 
and in 1949 the British Standards Institution 
published, as the product of a Committee con
sisting of alloy manufacturers, founders and users 
of castings, the first comprehensive standard for 
“ Aluminium and Aluminium Alloy Ingots and 
Castings for General Engineering Purposes ”— 
b .s . 1490.

The British Standards Institution Committee, 
profiting by the experience gained during the pre
vious ten or so years, placed no restrictions whatso
ever on the raw materials to be used in making the 
alloys, but confined their requirements to the chemi
cal composition and minimum mechanical proper
ties limits. They were satisfied that, if these were 
met, the user would be adequately safeguarded. 
Maintenance o f Standards

The introduction of B.s. 1490 was a step of con
siderable significance in the advancement of alumi
nium casting alloys, for it implied recognition of the 
claim that the alloys were suitable and established 
materials for general engineering applications. The 
specifications are not only a guarantee of composi
tion and properties to the founder and user of cast
ings, but they are an important factor in the main
tenance of high standards by industry as a whole. 
If every engineer and designer would insist on cast
ings to b .s . 1490 (or, where this is not possible, to 
other accepted specifications), there would be no 
sale in the industry for the unspecified alloys and 
castings of doubtful quality which in earlier years 
threatened to bring into disrepute the good name of 
all aluminium alloys. It is particularly necessary at 
the present time, when the demand for many non- 
ferrous metals exceeds the supply that users and 
producers of aluminium alloys should understand 
that the maintenance of the reputation which the 
alloys have attained is their responsibility and must 
not be endangered by use of unsuitable makeshift 
materials.

Although b .s . 1490 was published only compara
tively recently, it has already been adopted by the 
alloy producers and by large sections of the foundry 
and engineering industries. To those who are reluc
tant to abandon old and familiar alloy designations 
or have difficulty in remembering the new numbers, 
the Related Specifications Table given in Appendix 
II should prove helpful.

(To be continued)

Colvilles to Extend Dalzell Works
C olvilles, L im ited , are  to  carry  o u t a lte ra tio n s 

to buildings in M eadow  R oad , M otherw ell, to be 
used as a b a r m ill fo r the D alzell w orks. T he probab le  
cost is £33,000. T h e  com pany  a lso  has had  plans 
approved  fo r  the  erection  o f  buildings in P ark  Street, 
M otherw ell, as an  extension to a dep artm en t o f  the  
D alzell w orks, a t an  estim ated cost o f  £27.500.

In add ition , p lan s have been approved  fo r a plate- 
extension bay a t  the w orks in Park  S treet costing 
£15,000. Buildings a re  to be a lte red  in C rosshill S treet, 
M otherw ell, to  be used as a  b o u ndary  w ail by the 
com pany.

Building Steel A llocation Scheme ©
As a lread y  announced , the a llocation  o f steel, 

w hich was freed from  con tro l in M ay, 1950, is to  be  r e 
in troduced  as from  D ecem ber 3. In  general, the  schem e 
will be the sam e as th a t w hich w as then  in force, except 
th a t a lloy  steel w ill be co n tro lled  u n d e r a  separa te  
schem e and cast iron  w ill no t be included in  the  a llo ca 
tion arrangem ents.

A  notice has been sent to  all registered  build ing  and  
civil engineering co n trac to rs  telling them  how  to  app ly  
fo r steel au th o risa tio n s fo r licensed build ing  w o rk ; this 
includes steel fo r  w hich the  p re fe ren tia l trea tm en t cer
tificate o r  D .O . sym bol has been aw arded . F o r  th is p u r
pose M .O.W . fo rm  2065 is to  be used an d  one fo rm  sub
m itted fo r  each job . A dditiona l copies o f the form  
are  availab le  a t M inistry  o f W orks’ licensing offices. 
H encefo rth  all app lications fo r  new  build ing  licences 
should  sta te  the requ irem ents o f  steel fo r  delivery a fte r 
D ecem ber 2.

Builders engaged in co n trac ts  fo r  G o v ern m en t d e p art
m ents, local au tho rities, an d  n a tionalised  undertakings, 
w here the  w ork  is no t subject to  licence, should  look  
to the d ep artm en t o r  a u th o rity  fo r w hom  they are  w o rk 
ing to ensure  th a t steel au th o risa tio n s a re  issued before  
D ecem ber 3, to  cover a ll th e ir needs a fte r th a t date. 
T h is applies bo th  to new  w ork and  to  w ork  in progress. 
A  special a rran g em en t is being m ade fo r co n d u it and 
o th er steel requ ired  fo r e lectrical in sta lla tion  w ork. 
Sm all quan tities o f steel (e.g., 1 to n  o f heavy p lates, 
sections, o r  forgings, 10 cwt. o f m edium  plates, sheets, 
o r  strip , 5 cwt. o f w ire) m ay be b o u g h t in any one 
m onth  w ithou t an au th o risa tio n , on subm ission of a 
certificate m ade ou t in a fo rm  to  be specified in the O rder 
to be m ade by the  M in istry  o f Supply. T h e  purchase 
of m anu fac tu red  fitm ents, such as steel w indow s, 
cookers, m eters, etc., w ill n o t requ ire  an  au th o risa tion . 
F o r sheet steel the  p resen t a rrangem en ts will continue.

Export Licensing Control
T h e  B oard o f T rad e  has issued a  fu r th e r  am endm en t 

to the  E x p o rt o f  G o o d s (C ontro l) O rder, 1951. A m ong 
the p rincipal changes, w hich becam e operative  on 
O ctober 22, are  the  fo llow ing : —

Licences are now  required  fo r a ll destina tions fo r 
iridium , osm ium , pallad ium , rhodium , and ru then ium , 
their com pounds, an d  alloys con tain ing  such m etals, 
p latinum  com pounds, pain ts con ta in ing  zinc ox ide (in
c luding leaded zinc oxide).

Licences a re  now  requ ired  fo r  a lum in ium  strip , c er
tain  types o f  a ir-condition ing  m achines, specified oil- 
well drilling  a p p a ra tu s  an d  tools and  oil-w ell logging 
and exp lo ra tio n  a p p ara tu s , p lan t o f  th e  k in d  used  fo r 
au to m atic  con tin u o u s e lectro ly tic  tinn ing  o f steel strip , 
certain  types o f  tu rb ines and e lectrical m achinery , leak- 
detecting instrum en ts, and  stra in  gauging equ ipm ent 
and parts, fo r  a ll destinations o th e r th a n  those  specified 
in P a rt I I  o f  the  th ird  schedule, exclud ing  H o n g  K ong.

E nqu iries reg ard ing  th is am endm ent shou ld  be m ade 
to th e  E x p o rt L icensing B ranch o f the  B oard  o f T rad e , 
A tlan tic  H ouse, H o lb o rn  V iaduct, L o ndon , E .G .l (tele
p h o n e : C IT Y  5733).

I t  i s  a  f i t t i n g  coincidence th a t the  R oyal School o f 
M ines, L o ndon , is celebra ting  its cen tenary  in th e  y ear 
o f th e  Festival o f  B rita in . T h e  college can c la im  to  be 
the o ldest m etallu rg ical college in th e  coun try , an d  its 
estab lishm ent w as closely  connected  w ith the  G re a t 
E x h ib ition  o f  1851, from  w hich it drew  considerab le  
financial backing.
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Obituary
M r .  J o h n  E r n e s t  I v e s o n ,  fo rm erly  secre tary  of 

the  W harton  C rane  & H o ist C om pany , L im ited, R eddish 
(Ches), has died a t the age o f  62.

M r .  W i l l i ,v m  R e a h ,  fo r m any  years cash ier w ith  
Sw an, H u n te r & W igham  R ichardson , L im ited, sh ip 
bu ilders, o f  W allsend  (N o rth u m b erlan d ), h as died a t  
th e  age o f 61.

M r .  E s m o n d  H e n r y  W i l e y ,  d epu ty  chairm an  
o f  the  Pyrene C om pany , L im ited, fire ex tinguisher 
m anu fac tu re rs , etc., o f  B ren tfo rd  (M iddx), died on  
O ctober 15. H e w as 78.

M a j o r  R. D . K . C u r l i n g ,  ch airm an  o f the  A ssociated  
A u tom atic  M achine C o rp o ra tio n , L im ited, and the 
B ritish A u to m atic  C om pany , L im ited , un til his re tire 
m en t ow ing to  ill-health  last year, died on  O ctober 15, 
a t  the  age o f 65.

T h e  d e a t h  has occurred  a t th e  age o f  76 o f M r . 
C h a r l e s  H. W e s t m o r e l a n d ,  w ho was w ith  D o r
m an, L ong  & C om pany , L im ited, constructional 
engineers, etc., o f M iddlesbrough , fo r  40 years, during 
w hich tim e he travelled  a b ro ad  extensively on the 
com pany’s business.

M r. C h a r l e s  P e r c y  N e w m a n  h as died a t th e  age 
o f 84. He was chairm an  o f N ew m an, H en d er & C o m 
pany , L im ited , iron and  n o n -ferro u s founders, etc., of 
W oodchester (G los), N . H. Engineering, L im ited , Le 
G rand , Sutcliff & G ell, L im ited, well drillers and  pum p 
m akers, o f  Sou tha ll (M iddx), and a d irec to r o f S. 
Sm ith  & Sons (England), L im ited. H e was v ice-president 
o f  the Institu tion  o f W orks M anagers. H is son, M r. 
N . P. N ew m an, J .P ., w as president o f the  In stitu te  o f 
B ritish F oundrym en , 1949/50.

W e r e g r e t  to record  the death  o f  M r .  W . B. P a r k e r ,  
w ho until his re tirem ent in 1943 w as ch ie f chem ist and 
m etallurgist to  the  B ritish T ho m p so n -H o u sto n  C om 
pany , L im ited, a t Rugby. H e  received his early  tech
n ical education  b y  a ttend ing  evening classes a t th e  B irm 
ingham  C en tra l M unicipal Technical College. T hen  
in 1897 he w on a Priestley Scho larsh ip  to  M ason’s C o l
lege (la ter the  U niversity  o f  B irm ingham ), w here  he 
con tinued  his studies. H e was aw arded h o n o ra ry  m em 
bership  in th e  In stitu te  o f  British F o u ndrym en  in 1945, 
hav ing  jo ined the British F o u n d ry m en ’s A ssociation  in 
1905— one year a fte r  its foundation . Im m ediately  on  
the  fo rm atio n  o f the  British C ast Iron  R esearch A sso 
cia tion , he jo ined  its council and rem ained an active 
m em ber fo r  ab o u t 20 years. In add ition  he o ften  served 
on B ritish S tan d ard s Institu tion  C om m ittees arid held  
m em bersh ip  in  a  n u m b er o f  technical institutes.

Metal Experts to Tour U.S.
E ighty  specialists, divided in to  th ree  m issions, have 

left fo r the U nited  S tates u n d e r the  O rganisation  
fo r  E uropean  E conom ic C o -operation  technical assist
ance schem e, w here they  will s tudy  galvanising tech 
niques, non-ferrous heavy m etal fab ricatio n , and sm elt
ing and refining o f n on-ferrous m etals, respectively. 
O n com pletion  o f  a six-w eeks’ to u r o f research cen tres 
and  industria l undertak ings, the experts will re turn  to 
Paris to  draw  up  their reports fo r the 18 0  E.E.C . m em 
ber countries. T hese th ree  m issions b ring  up  to  60 the  
n u m b er o f  technical assistance p rojects a lread y  carried  
into effect. N early  1,000 E u ropean  and  A m erican 
specialists have  a lready  taken  p a rt in this schem e to p ro 
m ote  p roductiv ity  in the industria l, ag ricu ltu ra l, and 
scientific fields by th e  exchange o f technical know ledge 
and experience, and  a large  n u m b er o f fu rth e r p rojects 
is u n d e r co n sid era tio n  by  the  O .E.E .C .

Personal
M r .  A . G .  F i n d l a y  has resigned his ap po in tm en t 

as ch ief o f  th e  special p roducts d ivision o f H ead  W right- 
son Processes, L im ited , to jo in  M onsan to  Chem icals, 
L im ited.

A f t e r  38 y e a r s '  s e r v i c e  w ith  the  B ritish A lu m i
nium  C om pany , L im ited , M r .  W . C . K e n n e d y  has re
tired  fro m  the  position  of assistan t m anager and  chief 
engineer a t the  K in loch leven  (A rgyllshire) w orks o f 
the com pany.

C o l .  F i  A . N e i l l ,  in recognition  o f his 21 years ser
vice as chairm an  and m anaging d irec to r o f  Jam es Neill 
& C om pany  (Sheffield), L im ited, steel and to o l m an u 
factu rers , has been presented  w ith an  inscribed silver 
sa lver on behalf o f th e  staff an d  w orkers.

A  f o r e m a n ,  w ho has com pleted  55 years’ service 
w ith L ockw ood & C arlisle , L im ited, piston ring  m anu
factu rers , o f Sheffield, M r .  W . A s t w o o d ,  and  M r .
D. F e r g u s o n ,  fo r 50 years the  com p an y ’s agent 
in G lasgow , received gold w atches a t  a  recen t p resen ta
tion  cerem ony.

T h e  N a t i o n a l  F e d e r a t i o n  o f  E n g i n e e r s ’ T o o l  
M a n u f a c t u r e r s  has elected M r .  R . A . B a l f o u r ,  
m anaging d irec to r o f A rth u r B a lfo u r &  C om pany, 
L im ited, Sheffield, as p residen t a t its an n u al m eeting. 
M r .  S. J. H a r l e y  (C oventry  G auge  & T o o l C om pany, 
L im ited) and C o l .  F. A . N e i l l  (Jam es Neill & C om pany  
(Sheffield), L im ited) have been elected vice-presidents, 
M r .  T. P. C h e w  (R ichard  L loyd, L im ited, B irm ingham ), 
hon. treasurer, and  M a j o r - G e n e r a l  E. P. R e a d m a n  
(English Steel C o rp o ra tio n , L im ited, Sheffield) h as been 
appo in ted  hon. aud ito r.

T h e  h i g h e s t  h o n o u r  given by the  F ran k lin  Institu te , 
P h iladelph ia , the F ran k lin  m edal, has been aw arded  to 
S i r  J a m e s  C h a d w i c k ,  m aster o f G onv ille  and  C aius 
College, C am bridge, fo r his ou tstand ing  w o rk  in nuclear 
physics. In Jan u a ry , 1950, S ir Jam es w as aw arded  the 
F a ra d ay  m edal by the Institu tion  o f E lectrical Engi
neers fo r his w ork  in this field, an d  fo r his co n trib u 
tions to science generally . F o rm erly  B rita in 's scientific 
adv iser on the U nited  N ations A tom ic Energy C om 
m ission, he was aw arded  the  N obel Prize fo r Physics 
in 1935, and  received the U n ited  S tates M edal o f  M erit 
fo r  his w ork  du rin g  the w ar on nu c lear energy.

Nickel and Cobalt Allocations
T h e  In te rn a tio n a l M aterials C onference announced 

in W ashing ton  on O ctober 10 th a t the  governm ents 
o f the  countries represented  on the  m anganese-nickel- 
c o b a lt com m ittee have accepted  the  com m ittee’s re
com m endation  th a t p lans o f d istrib u tio n  o f nickel and  
cobalt fo r the  fou rth  q u a rte r  o f the y ear be p u t into 
operation  a t once. T h e  p lans o f  a llo ca tio n  have been 
fo rw arded  to  all in terested  governm ents fo r  im m ediate 
im plem entation .

In o rd er to ensure  th a t coun tries n o rm ally  im porting  
sem i-m anufac tu red  products w ill co n tinue  to  receive 
sufficient supplies o f  these p roducts fo r  essential end 
uses, th e  com m ittee  has recom m ended th a t exporting  
cou n tries  m ain tain  their ex p o rts  in acco rdance  with 
norm al pa tte rn s o f  trad e  and a t a  level com m ensurate  
w ith th e ir a llocation . All coun tries have been urged 
to  ad o p t m easures to  e lim inate  non-essential uses o f 
these m etals and to encourage, w here possible, their 
substitu tion  by m etals m ore read ily  available.

T h e  U n ited  S tates is to receive the largest a lloca
tion  fo r  the fourth  q u a rte r  with 19.690 tons o f  nickel 
and  1,212.4 tons o f  cobalt, w hile th e  U n ited  K ingdom , 
w hich is second in o rd er o f  p rio rity , is to  get 5 ,0 8 8  tons 
an d  329.1 tons, respectively.
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Applications*

W ritten  Comment on the P aper by M arcel Chaussain

M r . R .  C. J e w e l l , metallurgical director, and 
M r . E. G .  K n o w l e s , physicist, Sheffield Smelting 
Company, Limited, wrote, as producers of thermo
couple wire, that they were interested to read M. 
Chaussain’s Paper, but were very sorry to see that 
he apparently based all his work on thermocouple 
wire of American origin and made no mention what
soever of any from European sources. Further, he 
said : “ The most important researches and develop
ments have originated in the United States,” and 
again : “ A t the present time, all thermo-electric 
pyrometry is based on these standards,” and later 
refers to the N.B.S. International Standards. (Surely 
they were not international, and very definitely 
everybody did not use them?) 'lhey agreed with M. 
Chaussain that resistance tests were not so useful 
as e.m.f. data, and in any case were much more 
difficult to make with the same degree of accuracy.

Sources of Error
The writers had been using the differential method 

of testing thermocouple wire for more than 15 
years in order to effect control of their production, 
and felt that there were a few useful comments they 
could add. There was no necessity for ice to be 
used a t the cold junction, since the e.m.f. being 
measured was small, and any e.m.f. variation due to 
temperature change of cold junctions was negli
gible. This had been proved by repeated tests. They 
did find, however, that whether the cold junctions 
were immersed in ice or not, an erratic error inde
pendent of the e.m.f. being measured and of the 
order of 0 to 1 micro-volt, positive or negative, was 
developed at the cold junction. Occasionally this 
erratic e.m.f. was of the order ±2  micro-volts, so 
that if values of the differential e.m.f., Ae, were 
required to 0.5 micro-volts or less, it was essential 
to correct for this erratic error; this was always 
done. Furthermore, unless the cold junction was 
very carefully made, erratic errors much greater 
than the above were experienced when it was placed 
in ice. M. Chaussain made no mention of any such 
corrections, and this may be the explanation of the 
rather large experimental errors indicated in Figs. 9, 
10, etc.

It was personal experience that, except in the case 
of platinum, the Ae-temperature curve was not in 
general a straight line, as found by M. Chaussain; it 
would be interesting to know if this phenomenon 
was a feature of wire from American sources. In 
obtaining the figures of Table I, how many runs did 
M. Chaussain perform?

i a P°Tr presented to the Newcastle-upon-Tyne Conference 
oi the In stitu te  of British Foundryinen and printed in the 
J o u r n a l  A ugust 9 and  16.

Wire Purity
In his remarks on the homogeneity, he said: — 

“ The purity • and homogeneity is determined 
for each temperature of the hot-joint,” but the 
writers were not clear how an e.m.f. determination 
at one point determined the homogeneity. Further, 
it was stated that all platinum would be positive to 
N.B.S. platinum 27. Had wire of greater purity not 
been obtained since this particular wire was pro
duced about 20 years ago? Referring to Fig. 4, it 
was stated that platinum-type G.32 was sub-standard 
in purity. Had the purity been tested? Variations 
of the type shown could quite well be produced by 
strain, or incomplete annealing. In Table II, on 
homogeneity tests, were the figures Ae microvolts 
always positive and were the tests made on new 
wire or used wire?

The experiments showing the effect of heating in 
S i0 2, A120 3, etc., might give the effect of these sub
stances alone in producing contamination, but hardly 
reproduced the conditions in practice where two 
wires, one alloy and the other pure platinum, were 
adjacent and probably placed in a furnace contain
ing a reducing atmosphere. Furthermore, was the 
contaminant necessarily Si, Al, etc.? Had M. 
Chaussain verified this by, say, a comparison of the 
spectrographic examination of the wire and also the 
powders? It might be some contaminant in the 
powders which produced the effect and not neces
sarily the main constituent of the powders.

The life of the thermocouples used by M. Chaus
sain did not appear to be any greater than that 
obtained in this country. The writers understood 
that the practice in steelworks here was after 15 to 
20 immersions of 20 secs, each, to cut back and re
make the hot-j unction. The total time was, there
fore, 5 to 7 min. The couple was not necessarily 
defective after this time, but the users preferred to 
err on the side of safety.

Author’s Reply
M r . M a r c e l  C h a u s s a in  wrote in reply that for 

his researches he had used wire junctions of 
American origin, but others examined were of 
French make. The Author’s work on thermo-elec
trical matters dated from 1947. At this time, he had 
knowledge of the work published in “ Industrial 
and Engineering Chemistry ” by Dr. Bert Bremmer 
and he had adopted the standard N.B.S. He was 
aware to-day that a wire of greater purity than Pt 27 
had been produced, but he believed that this Pt 27 
ought, in spite of everything, to remain the standard 
junction; he had, however, no official information 
on this subject. In France at the present time, the 
standard N.B.S. of 1933 was still in current use. So 
far as the differential method was concerned, he 
could state that its precision was distinctly superior 
to that of other methods. However, he had not
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the years of experience possessed by Mr. Jewell and 
Mr. Knowles and he considered their remarks to 
be extremely judicious.

Alloy Wire
As for platinum /rhodium , he had obtained data 

as for platinum, tests being carried out both during 
reheating and furnace cooling. It was important 
that the platinum /rhodium  wires should be well 
annealed at a temperature of 1,200 deg. C. as 
counselled by Dr. Bremmer.

In principle, each point of a test for homogeneity 
equally takes into cgnsideration a test for purity 
at 1,200 deg. C. Several points taken at different 
temperatures allow of the correction of experimental 
errors, but platinum 932 he had only tested at 
1,200 deg. C . This platinum of somewhat ancient 
vintage had also intentionally been investigated for 
its fine quality as against platinum of normal 
548 type.

Important Objective
From the experiment on heating wires in refrac

tory oxides, it was obviously impossible, no matter 
what precaution be taken, to set forth the individual 
substances which caused contamination. However, 
it could be seen that the effects were clearly different 
from one substance to another—which did indicate 
that the substance was reactive. In his researches, 
oriented towards an industrial end, it was impor
tant to state effects, he had no spectroscope avail
able and thus had been unable to determine absolute 
causes.

When it was necessary to determine the tempera
tures of baths of liquid steel, he believed that pre
cision was the first consideration and would not 
hesitate to shorten the wire by a few centimetres 
even if they were not entirely defective. The object 
of his Paper was to ensure precision rather than 
economy.

Production Control Technique
T h e  A nglo-A m erican  C ouncil on P roductiv ity , w ith

E .C .A . techn ical assistance, is sending a  specialist team  
to the  U .S.A . under the  sponsorsh ip  o f  the Institu tion  
o f W orks M anagers, th e  Institu tion  o f P ro d u c 
tion  E ngineers, the P urchasing  Officers’ A sso
ciation , and the F ed era tio n  o f  B ritish Industries, to 
investigate th e  adm in istra tive  processes o f p ro d u c tio n  
con tro l fro m  finality  o f  design to despatch . It is the  
team ’s m ission, w hile to u rin g  w idely diverse estab lish 
m ents in the  E aste rn  S tates, to  study am ong  o th er 
things the p rocurem en t o f raw  m ateria ls , an d  com 
ponents, the  co n tro l and  reclam atio n  o f scrap  m ateria l, 
the p lann ing  and scheduling o f o u tp u t, an d  m ateria l 
supplies and m achine loading.

I t  w ill also investigate new  developm ents in A m erican  
practice, p a rticu larly  such as a re  likely to  have a 
bearing  on the  p rob lem  of lim iting the  volum e of 
“ p ap er w o rk ,” inev itab ly  involved in p roduction  con tro l 
— a problem  o f serious concern  fo r the  very num erous 
sm all m an u factu re rs representing  the  bu lk  o f B ritish 
industry.

New Catalogues
Foundry Dust Control. I t  is very o p p o rtu n e  th a t 

A ir C o n tro l In s.a lla tions L im ited  o f R uislip , M iddlesex, 
sh o u ld  have issued a 4-pagc leaflet a t th is tim e, a s  th is 
subject is very m uch to th e  fo re  in foundry  circles. 
T h e  leaflet describes and  illu stra tes fo u r  spccial-duty 
m achines o f  qu ite  different types fo r  various ap p lica 
tions in foundries. A ll a re  fu rn ished  w ith e ither h y d ro 
sta tic  o r  dynam ic  p recip ita to rs . I t  is av a ilab le  to  o u r 
readers on ap p lica tio n  to  the issuing com pany  at 
R uislip.

Man-cooling Fans. A n eigh t-page illu stra ted  ca ta 
logue received fro m  K eith  B lackm an L im ited, M ill 
M ead  R oad , L o ndon , N .17, describes a  ran g e  o f m an- 
cooling  fans. T h e  sizes av ailab le  range  fro m  15 to 
36 in. d iam eter. Som e in teresting  d iagram s a re  p rin ted  
show ing a ir velocities a t  distances rang ing  from  10 to 
50 ft. aw ay fro m  th e  fan . W ith  a  36-in. dia. fan , 
a  sta rting  velocity  o f 550 ft. pe r m in. w ill still be 
100 ft. pe r m in. a t 50 ft. d istance. O bviously , there  
a re  n um erous app lications fo r  such fans. T h e  b rochure  
is av ailab le  to  o u r read ers  on  w riting  to  M ill M ead 
R oad.

Refractories. T h e  M o rgan  C ruc ib le  C om pany , 
L im ited , o f B attersea  C hurch  R oad , L ondon , S .W .ll,  
have devoted  a leaflet to deta iling  th e  p roperties o f 
a  new  re frac to ry  M .R .l . I t  con ta ins 52 to 53 per 
cent, o f  silica and . 43 to  44 p e r cent, o f  a lum ina  and 
has a  refrac to riness o f  C one 35. S often ing  sta rts  at 
betw een 1,600 an d  1,650 deg. C ., w hich is, in  the 
review er’s experience, very  high fo r th is class o f  brick. 
T h e  fro n t page carries five p ictures, w hich possibly 
d e trac t fro m  th e  m ain  fea tu re— “ T h e  N ew  R efrac to ry ,” 
w hich should  obv iously  be o u tstan d in g  because o f  its 
news value.

Cupola Control. T h e  new  book  o f the  M etron ic  
In stru m en t C om pany , L im ited, o f  E ttingshall, W olver
h am p to n , on  “ H ow  to R ead  the  C u p o la  M eter ” is as 
good a  piece o f  p u b lic ity  as has passed th ro u g h  our 
han d s fo r a  long tim e. U nless one  know s a ll abou t 
m eters, they are  the  m ost un in teresting  objects to  be 
en coun tered  e ith e r on  a  cu p o la  o r  u n d e r th e  sta irs. In 
the  p la inest language, illu stra ted  by fu n n y  yet telling 
sketches, a  sto ry  is unfo lded , n o t how  th e  instrum ents 
w ork, bu t o f th e  benefits—an d  they  a re  considerab le— 
to  be derived fro m  in te rp retin g  th e  results th ey  indicate. 
M any  o f o u r  readers have  acqu ired  a  w ork ing  know 
ledge o f th e ir  cupolas, yet a  study  o f  th is very interesting 
b o o k let will, it is tho u g h t, be h e lp fu l in sim plify ing  the  
w hole  su b jec t o f  co n tro l. I t  is av ailab le  to  o u r  readers 
on  ap p lica tio n  to th e  w orks a t  E ttingshall.

Training for the Engineering and Metal Industries.
B irm id Industries, L im ited, o f B irm id W orks, Sm eth
wick, 40, Staffs, have issued a  new  edition  o f  their 
book let on  th e  y o u th -tra in in g  facilities they  have  had 
in being fo r  th e  last seven years. A n  excellent schem e 
has been devised, bu t the  review er w as so rry  to  see the 
latest bit o f W hitehall jargon  has c rep t in. O ne does 
no t tra in  boys to  a  “ level,” bu t to  a  “ s tan d ard .”  T he 
underly ing  princip le  o f the  train ing  given is to  m atch 
it w ith a boy’s ab ility  and, if  he show s ap titu d e— as no 
few er th an  125 have done since th e  inception  o f  the 
schem e— then  they go fo rw ard  to  the  acquisition  o f 
th e  na tio n a l certificates in th e  va rio u s phases o f  engi
neering  an d  m etallurgy. T h is  is sufficient evidence to 
show  th a t a  sound system  h as been inaugurated .
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1 5 0  Y E A R S

C H IP P E R S . M odels for all 
classes of chipping, caulk
ing, etc. M ain and auxili
ary  valve system  elim inates 
vibration. Sensitive throttle .

R O T O D R IL L S . Include types 
suitable for every type of job ; 
hand-held and closc-quarter drills, 
screw-feed types and w oodborcrs, 
reversible and non-reversiblc. All 
com pact, sim ple and  lightweight 
tools.

R IV ETE R S. F or all riveting 
jobs. M ain and auxiliary valve 
as in chippcrs. Force of blows 
easily controlled. Sensitive 
throttle.

R A M M E R S . 
Floor and bench
types. P iston stroke 
adjusts itself au to 
m atically  to  height 
of m aterial. Usual
butts and peins
supplied.

R O T O G R IN D S . 
Sm ooth-running and 
quiet. Full range of 
precision grinding 
a n d  h e a v y - d u t y  
types. S tra igh t and 
grip  handles avail
able.

SCA LIN G  
H A M M E R S . 

Extrem ely fast- 
moving, hard-hitting 
tools for all types of 
scaling. The only 
moving p a rt , the 
piston, is tipped
w i t h t u n g s t e n  
carb ide— no regrind
ing is ever needed.

P A IN T  
S C R A P E R  

New type , high-speed 
light-hitting stream 
lined tool. Sensitive 
lever control. Chrom e 
p la te d  c y l in d e r .  
V a r io u s  s c r a p e r s ,  
chisels and  small 
rivet snaps supplied.

m a k ‘ **g
B L O W  G U N . New well- 
balanced , easily con
tro lled  u ltra  lightweight 
tool with an exceptionally  
high a ir  speed , invaluable 
for cleaning ‘inaccessible’ 
parts.h a «o s

Do you regularly receive details o f  new Holman Pneumatic 
Tools ? Let us put you on our mailing list,

Labour-saving is a term  th a t comes quickly to m ind when speaking o f H olm an 
Pneum atic Tools—but what, in fact, does it m ean? M aking harder w ork for 
fewer hands—or easier w ork for an  economic num ber o f hands ? Any H olm an 
tool—from a ro togrind  to  a ram m er— makes the jo b  easier to do, simpler, 
faster, m ore efficient and m ore pleasant. W hy ? Because it is designed to be as 
light as possible in relation to power and purpose. Because it is simple to 
control. And because it does its jo b  w ithout trouble or fuss— always.

T E L E P H O N E : C A M B O R N E  2275 (7 L IN E S ) T E L E G R A M S : A IR D R IL L , C A M B O R N E

S U B S ID IA R Y  C O M P A N IE S , B R A N C H E S  A N D  A G E N C IE S  T H R O U G H O U T  T H E  W O R L D  H B .7
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News in Brief
A n  o r d e r  fo r a 10,000-ton d.w. cargo liner has been 

p laced w ith Jo h n  R eadhead  & Sons, L im ited , South 
Shields, by the Strick Line.

J. T . P r i c e  &  C o m p a n y  (Brass & Alum inium , F o u n 
ders), L im ited, have changed their te lephone  n u m b er to  
N ew castle-under-L ym e 68011 (3 lines).

T h e  V e r n o n  E n g in e e r in g  C o m p a n y , L im it e d ,  has 
m oved into larger prem ises a t W aterloo  Buildings, 10, 
P iccadilly , M anchester, 1, (te lephone: C E N tra l 3539).

T h e  i n s t a l l a t i o n  o f an experim ental gas tu rb ine  in 
th e  12,000-ton tan k e r A uris has been com ple ted  by 
R . & W. H aw th o rn , Leslie & C o m pany , L im ited , N ew 
castle-upon-T yne.

B u r n s id e  W o r k s  o f  H illside F o u n d ry  & Engineering  
C o m pany  (C upar), Liqpited, a re  to  have a new second  
storey  ad d ed  to the  bu ild ing to  p rov ide  ad d itio n al office 
accom m odation , re ta in ing  th e  g round  floor as a  p a tte rn  
store.

A  n o t e  accom pany ing  a  com prehensive  p ro g ram m e 
o f m eetings a rran g ed  by  the  B eeston B oiler F o rem en ’s 
A ssociation  stresses the indebtedness o f  the m em bers 
to the lecturers w ho have given so freely  o f  th e ir tim e 
and experience.

T h e  60 l o c o m o t i v e s  to be bu ilt by  th e  N o rth  B ritish 
L ocom otive C o m pany , L im ited , G lasgow , fo r  service 
in  South  A frica, w ill be com plete ly  equ ipped  w ith 
tapered  ro lle r bearings, etc., m an ufactu red  by B ritish 
T im ken , L im ited, B irm ingham .

A  1 2 ,0 0 0 - to n  t u r b i n e  c a r g o  s t e a m e r  has been 
o rd ered  fro m  C harles C onnell &  C om pany , L im ited, 
G lasgow , by Ben L ine S team ers, L im ited. T he p ro 
pelling m ach ineiy  will be supplied  by D avid  R ow an & 
C om pany , L im ited , G lasgow .

A  f o u r - d a y  w e e k  cam e into o p eration  on  O ctober 15 
fo r 640 w orkers a t the  m alleab le-iron  w orks o f H a rr i
son  & C o m pany  (L incoln) because of a  shortage o f pig- 
iron  supplies. I t  is expected th a t th ere  w ill be a reduc
tion  in p ro d u c tio n  o f 20 pe r cent.

T h i r t y - e i g h t  e m p lo y e e s  o f A. R eyro lle  & C om pany , 
L im ited , m anufac tu rin g  electrical engineers, o f H eb b u rn  
(Co. D urham ), w ho had com pleted  40 years in the  com 
pan y ’s service, received presen ta tions o f  gold w atches 
on O c to b er 10, w hen nearly  500 o f th e  co m p an y ’s staff 
w ith 25 years’ service o r m ore  w ere en terta ined  at 
d inner by the  directors.

A g e n e r a l  m e e t in g  o f  th e  Institu te  o f  M etals w ill be  
held  a t T h e  U niversity , E dgbaston , B irm ingham  15, 
a t 2.30 p.m . on  Ja n u a ry  3, 1952, w hen th ere  w ill be 
an  in fo rm al discussion on “  T ool and D ie  M ateria ls fo r  
the E x trusion  o f N o n -fe rro u s M etals and  A lloys.” T h e  
C h a ir will be taken by M r, C h ris to p h er Sm ith , cha ir
m an o f the  m etallurg ical engineering  com m ittee.

M r . J. B a m fo r d ,  principal o f  the  N ational F ou n d ry  
C ollege, W o lv erham pton , spoke  o n  “  T rain ing  fo r  the 
F o u n d ry  In d u stry  ” a t the  first o f  a series o f  six lectures 
a t the C hesterfield  T echnica l C ollege last week. T h ere  
w ere 100 people  p resen t, including w orks m anagers 
from  all the  steel firms in the  d istrict. A lderm an H. 
C ro p p er. C h a irm an  o f the  G o v ern o rs  o f  the  C ollege, 
presided.

G u e s t  K e e n  B a l d w i n s  I r o n  &  S t e e l  C o m p a n y ,  
Lim 'TEd, Cardiff, an nounce  th a t M r. H . W . A. W aring,
C .M .G ., A .C .A ., is re linqu ish ing  the  ap p o in tm en t w hich 
he has held  fo r the  last fo u r years as secre tary  o f the 
com pany  and  its subsid iaries in o rder to  tak e  u p  an  
ap p o in tm en t as d irec to r o f the  Pow er and Steel D ivi
sion o f  th e  secre taria t o f  the  U n ited  N a tio n s E conom ic 
C om m ission  fo r E u ro p e  in G eneva. M r. L. R . P . 
Pugh, A .C .A ., has been app o in ted  to  succeed him .

B.S.F.A. Productivity Increases
Supplem enting  the  in fo rm a tio n  published last week, 

the  B ritish Steel F o u n d e rs’ A ssociation  have issued 
fro m  the reports o f  th e ir m em bers the  follow ing ex
cerp ts listing progress in p roductiv ity  since the  report 
o f th e  team  visiting A m erica  w as issued.

Case A — By m eans of specia lisation  and  a selective 
sales policy, this steel fo u n d ry  has increased  its ou tp u t 
by 50 p e r cent., w hile  the  num ber o f its custom ers has 
been reduced by a like  percentage. T his has resulted 
in p roductive  efficiency being increased  and rising costs 
o f raw  m ateria ls and w ages have  been largely  absorbed.

Case B— In this foundry  th e  o u tp u t per m a n /h o u r  in 
its m oulding shops h as  been increased  by  41 p e r cent, 
and  in its dressing  shops by  32 pe r cent, during  the 
last tw o years.

Case C— A n o th e r foundry  rep o rts th a t during  the 
last two years its o u tp u t has increased by 14.77 pe r cent. 
W ages costs p e r ton have been reduced by  4.75 per 
cent.

Case D — A  large steel fo u n d ry  rep o rts th a t over the 
last th ree  years, by in troducing  a  new  p lan t an d  by 
im proving  th e  lay o u t o f  various departm en ts  o f the 
fo u ndry , th e  fo llow ing percentage reductions in m an / 
h ours p e r to n  have taken  p la c e :— Sandslinging, 14 per 
cen t.; m achine m oulding, 47 p e r cent.; an d  dressing, 51 
p e r cent.

Case E— A sm all steel fo u n d ry  reports th e  follow ing 
increases in o u tp u t b o th  in to ta l tonnage  a n d  in ou t
put per m a n /h o u r :  —

Average Monthly Figures.

— Tons
despatched.

No. of
castings.

Average weight 
of castings.

1948 158-5 2,874 125 lb.
1951 20 G 4,243 108 lb.
Increase 30 per cent. 47.0 per cent. —
Decrease — 13-0 per cent.

Increased output per man/iiour (all employees), 20 per cent.

Case F — A  large steel fo u n d ry  rep o rts  th a t it has 
succeeded in reducing the  tap -to -tap  cycle on  one o f its 
fu rnaces from  2 hrs. 55 m in. to  1 h r. 45 m in. T his rep re 
sents a reduction  o f 60 pe r cent, in the  tim e cycle; the 
n u m b er o f h eats pe r w eek has been increased fro m  42 
to 72 and  th e  p ro d u c tio n  o f steel fro m  120 tons to 
216 tons.

Case G— L arge  num bers o f g rinding m achines are 
used in steel-foundry  dressing-shops. A s a  resu lt o f re
search , a large  steel fo u n d ry  has fo u n d  it possib le  to 
reduce the  cost o f  g rinding w heels p e r  ton  o f castings 
by 40 pe r cent.

Case H — As a resu lt o f m ethods study, yield has been 
increased by  3 pe r cent, and  scrap  reduced from  7 per 
cent, to  5 per cent, in a m edium -size steel foundry .

Case I— D uring  the last th ree  years a m edium -size 
steel fo u n d ry  has reduced  the  co st o f  re frac to ries  by  no 
less th an  50 pe r cent.

Case J— It is reported  from  a n o th e r steel fo u n d ry  that 
the  n u m b er o f m a n /h o u rs  required  to p roduce a  ton of 
castings has been reduced during  th e  last tw o years from  
185 to  167.

B e t t e r  e d u c a t i o n a l  t r a i n i n g  f a c i l i t i e s  fo r  prospec
tive m anagers w ere advocated  by Sir H aro ld  W est, 
m anaging d irec to r o f  N ew ton  C ham bers &  C om pany , 
L im ited. Sheffield, and ch airm an  o f  the  Institu te  o f 
Indu stria l A dm in istra tion , speak ing  a t a m eeting  o f the 
T ees-side g ro u p  o f  the institu te  a t M iddlesbrough . In 
the  U .S.A. there  were 600 educational in stitu tions which 
aw arded  degrees to  studen ts specialising in business or 
com m erce, bu t there  w ere o n ly  60 in B rita in , h e  said.
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PAMM/HG PATCH/HG £ MOHOL/TH/C L/H/HGS 
*  SPEC/AL £ EMERGENCY SHAPES • COMPLETE L/H/HGS 
>f TH/H SO (/HO ¿ STPOHG JO/HT/HG

PLASTIC FIREBRICK 
COMPOSITION

S up p lied  ready  m ixed  fo r  im m edia te  

use. Su itab le  fo r ram m ed  lin ings and  

p a tch in g  ex isting  D u rax  N o . I o r 

firebrick  lin ings. Service tem p era tu re  

range I 300/ i 650°C.

REFRACTORY CONCRETE
F o r casting  in  s itu  a n d  m aking  special 
shapes. S upp lied  dry . Special 
characteristics in c lu d e —rap id  se ttin g  
as h a rd  as firebrick : po u rs  in to  
p o s it io n : no  p e rm an en t volum e 
ch an g e : little  tendency  to  spall. M axi
m u m  service tem p era tu re  I 300°C.

d u r a x  No REFRACTORY CEMENT
A  finely g ro u n d  a ir  se ttin g  cem ent 
fo r jo in tin g  all types o f  firebricks. 
S u p p lied  d ry . Special characteristics 
in c lu d e : —  produces th in  an d  s trong  
jo in ts :  neg lig ib le  sh rinkage: h igh ly  
re frac to ry : econom ical in  use . M ax i
m u m  service tem p era tu re  i 650°C.

G E N E R A L  REFRAC TO RIES LTD
Genefax House• Sheffield 10 'T e l. Sheffield 3III3 (6lines)

fc  Fully descriptive 
literature on all of these grades 
of Durax is available on request.
229
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Raw Material Markets
Iron and Steel

T h e  recen t increase in deliveries o f  iro n  o re  have  been 
m ain tained  and, a lthough  p ig-iron  o u tp u t has im proved, 
the  sho rtage  o f b last-fu rnace coke seem s likely to p re 
clude the, blow ing-in  o f  ad d itio n al fu rnaces. T h e  general 
engineering, speciality , and textile  foundries have bene
fited to som e ex ten t from  the  im provem en t in  pig-iron 
supplies. H em atite  supplies have  been com ing fo rw ard  
m ore regu larly , a lthough  the  tonnages received a re  n o t 
equal to p resen t needs and  are  n o t likely to  be fro m  the 
furnaces no w  in b last, as these have to  cope with the 
requ irem ents o f b o th  the steelm akers an d  th e  foundries. 
W hile  coke  supplies a re  the  ch ief fac to r m itigating  
against a fu r th e r  expansion  in pig-iron  p roduction , 
sho rtage  o f su itab le  m anpow er is also a difficulty.

T h e  sh o rtage  o f p ig-iron is app licab le  to  a ll grades 
and  is re ta rd ing  p roduction  a t foundries generally . R e 
fined-iron m akers rep o rt reduced ou tp u ts  on  accoun t o f 
shortages o f th e ir base  m ateria ls , and the  low - and 
m ed ium -phosphorus iro n  p roducers w ould  a lso be ab le  
to im prove on p resen t ou tp u ts  if th ey  had  a ll the  raw  
m ateria ls they  requ ire . U sers o f h igh -p h o sp b o ru s pig- 
iron , w hich include ligh t and  job b in g  foundries, textile  
and som e o f th e  engineering foundries, a re  finding it 
•increasingly difficult to  ob tain  th is grade. Since the  
changeover o f som e fu rnaces from  the  p roduction  o f 
fo u n d ry  iro n  to basic-steel m aking p ig-iron , ou tp u ts  o f 
foundry  irons have been on a m uch-reduced  scale, and 
the  subsequent b low ing-out o f  fu rnaces fo r  repairs, 
coupled  w ith p roduction  difficulties, has caused fu rth e r 
dep letion  in supplies. M an y  foundries a re  end eav o u r
ing to  find a lte rn a tiv e  sources o f supply , bu t th a t is no  
easy task.

T h ere  is  an  insisten t dem and  fo r  su itab le  cupola  
scrap  in  bo th  cast iron an d  steel. S tocks a t  th e  fo u n 
dries a re  low , and  suppliers a re  u n ab le  to  satisfy  all 
dem ands, p a rticu la rly  fo r  heavy  cast-iron  scrap. R egu
la r  deliveries o f  foundry  coke an d  furnace coke  for 
core ovens and heating  purposes a re  fo rthcom ing , but 
stocks a re  low  an d  the  fu tu re  is by no m eans free fro m  
anxiety . G an ister, lim estone, and  firebricks are  com ing 
fo rw ard  sa tisfactorily , w hile  ferro -a lloys a re  generally  
availab le  w ith o u t delay, a lth o u g h  som e grades p resent 
difficulty.

R e-rollers co n tinue  to be seriously affected by the 
shortage o f steel sem is, and o u tp u ts  o f all sizes o f  sec
tions, bars, and s trip  a re  o n  a m uch reduced scale. T h e  
qu an tity  o f steel sem is fro m  hom e steelw orks show s no 
im provem ent and the  m oderate  consignm ents from  
oversea on ly  relieve the  position  slightly. M any  o f  the  
re-ro lling  m ills co n tinue  to  o p erate  on a short-tim e 
basis, and a re  likely to con tinue  to  do so  unless m uch 
larger tonnages o f steel a re  received from  C o n tin en ta l 
sources. T h e  sheet re -ro llers are also  in need o f larger 
quan tities o f sheet bars. A ny su ita b le  re-ro lling  m ateria l 
is read ily  accepted , includ ing  defectives and crops, bu t 
the  tonnages av ailab le  a re  inadequate .

Non-ferrous Metals
A fte r a very steady  w eek, values on  th e  tin m ark e t 

ea'sed off on F rid ay  b u t have  since hardened . It 
w ould  seem  th a t there  is no  underly ing  w eakness in 
th e  m arket. N ego tia tions betw een the  Bolvian 
p rod u cers  and th e  R econstruc tion  F in an ce  C o rp o ra 
tio n  are, it is reported , suspended indefinitely , bu t 
it is difficult to  believe th a t the  tw o sides will no t 
com e to g eth e r again  before  long. Bolivia m ust export 
h e r  tin , an d  a lth o u g h  th e  U n ited  S ta tes is n o t a t

th e  m o m en t hard  d riven  fo r supplies, the tim e 
will com e when it is necessary fo r  purchases to  be 
m ade. T here  has been som e ta lk  o f po'ssible releases of 
tin  from  th e  stockpile , bu t confirm ation  is lacking, and 
it seem s h a rd ly  likely  th a t th e  ru m o u r has, in fact, m uch 
foundation . W orld  p roduction  is well m ain tained  and 
th ere  can  be lit t le  d o u b t th a t A m erica’s ab sten tion  from  
buying is operating  to a llow  m any  countries on the 
C o n tin en t to  o b ta in  supplies.

O pinion ap p ears to be harden ing  in fav o u r o f £1,000 
p e r to n  being a reasonab le  price  fo r  the  m eta l today, 
b u t in the  U n ited  S tates sales are  still being m ade a t 
103 cents, w hich is equal to no  m ore th an  £824 per 
ton. W hile the sho rt-term  co n trac t fo r  Bolivian co n 
cen trates w as a rran g ed  on th e  basis o f  112 cents, it 
does no t fo llow  th a t the  A m ericans are p repared  to 
pay th a t price elsew here. A n d  112 cents is less than  
£900.

C o p p er figures fo r S ep tem ber have been published  by 
the C o p p er Institu te , N ew  Y ork , and  o u tp u t o f blister 
copper, in sho rt tons o f 2,000 lb., in the  States during  
S ep tem ber was 73,148 tons, ab o u t unchanged  from  
A ugust, w hile in refined there  w as a d ro p  in p roduction  
of ab o u t 5,500 tons a t 74,104 tons. D om estic  deliveries 
rose sharp ly  to. 121,629 tons from  th e  A ugust level o f 
104,938 tons. S tocks o f refined co p p er in p rod u cers’ 
han d s fell fro m  the A ugust figure o f 70,937 tons to 
62,093 tons a t Sep tem ber 30. O utside  the U n ited  States 
b lister o u tp u t was 113,424 tons, a b o u t 650 tons low er 
than  in A ugust, w hile refined c o p p er p ro d u c tio n  at 
101,133 to n s com pared  w ith  105,907 tons. D eliveries 
to consum ers w ere 9,500 tons dow n a t 74,131 tons, bu t 
stocks o f refined went up by 2,000 tons to 163,538 tons.

L o ndon  M etal E xchange official tin  quo ta tio n s were 
as fo llo w : —

Cash— T hursday , £1,030 to  £1,035; F riday , £1,005 
to  £1,010; M onday , £1,020 to  £1,030; T uesday , £1,025 
to £1,030; W ednesday, £1,027 10s. to  £1,030.

Three M o n th s— T h ursday , £975 to £980; F riday, 
£952 10s. to £955; M onday , £972 10s. to £975; Tue'sday. 
£985 to £987 10s.; W ednesday, £985 to  £990.

W elding H ealth Hazards
A n investigation  in to  the  possib ility  o f  ill-health  

arising  fro m  the w elding process has been carried  ou t 
by the  F a c to ry  D ep artm en t o f  th e  M in istry  o f  L a b o u r 
and  N a tio n a l Service a n d  the results have been p u b 
lished in a book  en titled  “  T h e  H ealth  o f  W elders.” * 
T h e  investigation  consisted o f a survey o f  the  various 
types o f  w elding fo llow ed  by clinical ex am ination  of 
som e 250 w elders in different industries, supplem ented  
in m any  cases by special exam inations such a s  rad io 
logical ex am in atio n  o f  the  chest a n d  b lood  exam ina
tions. L ite ra tu re  o n  th e  sub ject, p a rticu la rly  th a t 
published du ring  the past 15 years, h as also  been 
reviewed. T h e  m ain  conclusions are  th a t w elders do 
no t suffer from  any specific disease th a t cou ld  be 
described as “ w elders’ disease ”  no r does occupational 
derm atitis a p p ea r to be a freq u en t o r  serious cause  of 
d isability . E lectric  w elders m ay  suffer from  “  a rc  eyes ” 
b u t this has no  p e rm an en t effect on  the  vision. E lectric  
w elders a lso  suffer to  a  g rea te r ex ten t th an  o ther 
w orkers fro m  a  sligh t superficial in flam m ation  o f  the 
eyelids. A m o n g st w elders exposed to h ieh  con cen tra 
tions o f  fum es, sligh t irrita tio n  o f  the  th ro a t is n o t 
uncom m on b u t no serious effects on  the th ro a t o r  nose 
w ere observed.

* " The H ealth  of W elders ” by A. T. D cig , M.D., D .P .H .,
H.M M edical Inspector of Factories, and I,. N . Duguid, 
B.Sc., A .M .I.(M ccn.)E ., M .I.W . O btainable from H.M. 
Stationery Office or through an y  bookseller price 3s. net, 

post free.
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MACNAB SAND PROTECTED “SH O CKLESS” JO LT  RAM ROLL-OVER
M OULDIN G M ACHINE

_________________ f o r  L O A D S  U P  T O  2.000 lb s ; P A T T ER N  D R A W  FRO M  10 in. T O  16 in.

Gravity Roller 
Discharge 

• • •

Instantaneous
Power Operated 

Clamps 
• • •

Air on Oil 
Pattern Draw 

• • •

Air on Oil
Rollover

MACNAB & CO. LTD., 14 ST. JOHN’S RD., HARROW, MIDDX

DUST REMOVAL FROM 
g)tifggt+f*

D A V I D S O N  & CO.
Sirocco Engineering W orks,
BELFAST, and at London, Manchester, Leeds, Glasgow, Birmingham, Newcastle, Cardiff.

Dust Removal Plant will 
solve this problem for you 
efficientlyand economically.

Fully illustrated descriptive 
literature a v a i l a b l e  on  
request.
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PIG-IRON
Foundry Iron.—No. 3 I r o n , C lass  2 : —Middlesbrough, 

£13 10s.; Birmingham, £11 4s. 6d.
Low-phosphorus Iron.— Over 0.10 to 0.75 per cent. P, 

£13 Os. 6d., delivered Birmingham. Staffordshire b last
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si), d /d  w ith in  60 miles o f Stafford, 
£13 12s. 3d.

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

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

Refined Malleable.— P, 0.10 per cent. m ax.—N orth  Zone, 
£15 17s ; South Zone, £15 19s. 6d.

Cold Blast.—South StaffB, £17 5s. 6d.
Hematite.—Si up to 2£ per cent., S. & P. over 0.03 to 0.05 

per c e n t . :—N .-E . Coast and N.-W . Coast of England, 
£12 17s.; Scotland (Scotch iron), £13 3s. 6d. ; Sheffield, 
£13 13s. 6d. ; Birmingham, £14 0b. 6d.; W ales (Welsh iron), 
£13 3s. 6d.

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

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

Ferro-sillcon (6-ton lots).— 40/56 per cent., £40 16s., 
basis 45%  Si, scale 15s. 6d. per u n i t ; 70/84 per cent., £56 
2s. 6d., basis 75% Si, scale 16s. per unit.

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

Ferro-vanadium.—50/60 per cent., 16s. per lb. of V.
Ferro-molybdenum.— 65/75 per cent., carbon-free, 9s. 6d. 

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

oopper-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 24» 6d. per u n i t ; 6/8 per cent. C, £70, basis 60% Cr, 
scale 23s. 3d per u n i t ; m ax. 2 per cent. C, Is. 8Jd . per lb. 
C r ; max. 1 per cent. C, Is. 8Jd. per lb. C r ; m ax. 0.15 per 
cent. C, Is. 9Jd . per lb. C r . ; m ax. 0.10 per cent. C, Is. 9fd . 
per lb. Cr.

Chromium Briquettes (5-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. l id .  per lb.
Ferro manganese (blast-furnace). — 78 per cent., 

£40 8s. 9 1.
Manganese Briquettes (5-ton lots and over).—21b. Mn, 

£50 6b. (id.
Metallic Manganese.— 96/98 per cent., carbon-free, 

£215 per ton.
SEMI-FINISHED STEEL

Re-rolling Billets, Blooms, and Slabs.— B asic  : 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- 
m  mganese, £29 )5 s .; free-cutting, £24 15s. 6d. Siem ens 
M a r t in  A c id  : Up to  0.25 per cent. C , £27 16s.; case- 
hardening, £28 4 s . : silico-manganese, £30 16s. 6d.

Billets, Blooms, and Slabs for Forging and Stamping.—
Basie, soft, up to 0.25 per cent. C, £25 1 5 s.; basic, hard, 
over 0 41 up to 0.60 per cent. C, £26 1 5 s .; 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, undor 3 in., 
untested. £27 11s. ; flats, 6 in. wide and under, £27 11s.; 
hoop 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. 9 d . ; nickel-chrome-molybdenum, 
£72 10s. 3d.

Tinplates.—52s. l jd .  per basis box.

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

£226 10s.; fire-refined of no t less th an  99.7 per cent., £226 ; 
d itto , 99.2 per cent., £225 1 0 s.; black hot-rolled wire 
rods, £236 12s. 6d.

Tin.—Cash, £1,027 10s. to £1030; three m onths, £985 to 
£990; settlem ent, £1,030

Zinc.—G.O.B. (foreign) (duty  paid), £190; d itto  
(domestic), £190 ; “  Prim e W estern,” £190 ; electrolytic, 
£194 ; no t less th an  99.99 per cent., £196.

Lead.—Good soft pig-lead (foreign) (du ty  paid), £175; 
d itto  (Em pire and domestic), £175 ; “  English,” £176 10s.

Zinc Sheets, etc.— Sheets, 16g. and thicker, all English 
destinations, £210 10s. ; rolled zino (boiler plates), ali English 
destinations, £208 1 0 s .; zine oxide (Red Seal), d /d  buyers’ 
premises, £205.

Other Metals.—Aluminium, ingots, £124; antim ony, 
English, 99 per cent., £390; quicksilver, ex warehouse, 
£73 5s. to  £73 15s. ; nickel, £454.

Brass.—-Solid-drawn tubes, 25d. per l b . ; rods, drawn, 
3 2 jd . ; sheets to 10 w.g., 2 9 jjd .; wire, 31Jd., rolled m etal, 
2 8 |d .

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

Gunmetal.—Ingots to  BS. 1400—LG2— 1 (85/6/5/5), 
£255 to  £280 ; BS. 1400—LG3— 1 (86/7/5/2), £275 to £300 : 
BS. 1400—G l— 1 (88/10/2), £330 to  £360 ; Adm iralty GM 
(88/10/2), virgin quality , £330 to  £360 per ton , delivered.

Phosphor-bronze Ingots.—P.B1, £340 to  £370; L .P .B 1, 
£295 to £315 per ton.

Phosphor Bronze.—Strip, 38}d. per lb.; sheets to  10 w.g., 
40 jjd .; wire, 4 2 J d . ; rods, 3 8 d .; tubes, 3 6 J d .; ohill cast 
b a r s : solids 4s., cored 4s. 6d. (C. C l if f o r d  & S o n , 
L im i t e d .)

Nickel Silver, etc.—Ingots for raising. 2s. 7d. per lb. (7% ) 
to 3s. 6Jd . (30% ); rolled m etal, 3 in. to  9 in. wide X 
.056, 3s. Id . (7% ) to  4s. OJd. (30% ); to  12 in. wide X 
.056, 3s. l fd .  to 4s. Id . ; to  25 in. wide X .056, 3s. 3Jd. 
to 4s. 3d. Spoon and fork m etal, unsheared, 2s. lOd. to 
3s. 9 |d .  Wire, 10g., in coils, 3s. 6 jd . (10% ) to  4s. OJd. 
(30% ). Special quality  turn ing rod, 10%, 3s. 5 1 d .; 
15% . 3s. lO Jd .; 18% , 4s. 2 Jd . i l l  prices are net.
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Forthcoming Events
OCTOBER 30 

Sheffield M eta llu rg ica l A ssoc ia tion
“ Some Im pressions of a Visit to the U.S.A., by Dr. D. F. 

M arshall, 7 p.m., at the Grand H otel, Sheffield.
In stitu tion  of M echanical E ngineers

M idland b ra n ch : '—Chairm an’s address by Prof. G. F. Mucklow,
6 p.m., in the Jam es W att Memorial In stitu te , Great 
Charles Street, Birm ingham .

OCTOBER 31 
In stitu te  of W elding

Discussion to be opened by Dr. II. G. Taylor on the report 
of the Anglo-American Productivity Team, 2.30 p.m. 
Presidential Address by II. J. Thompson, 6.30 p.m. Both 
m eetings w ill take place at the Institu tion  of Civil E n gi
neers, Great George Street, London, S.W .l.

In stitu te  of B ritish  Foundrym en
L inco lnsh ire  b r a n ch : —Joint m eeting with the Lincoln section  

of the Institu tion  of Production Engineers. (Further 
details from the Secretary.)

L ondon  b r a n c h :—“ Some Present-day Practices in Pattern- 
m aking,” by B. Levy, 7.30 p.m., a t the W aldorf H otel, 
London, W.C.2.

NOVEM BER 1 
Institu te  of Vitreous E nam ellers

M id land  s ec tio n :—"C ontrol M ethods,” by II. L aithw aitc, 
7.15 p.m., a t the Im perial H otel, Temple Street, Bir
m ingham .

L eeds M etallurgical S ociety
Some Structural Aspects of R ecrystallisation,” by R. Eborall,

7 p.m., in tne Cnemistry Departm ent, Leeds University.
P u rch a s in g  Officers A ssoc ia tion

G lasgow  b r a n c h : —W orks v isit: " T h e  M anufacture of Elec
tric  Motors,” Hoover, Limited, Cambuslang. (Further 
details from the Secretary.)

NOVEM BER 2 
Institution  of M echan ical E ngineers

In d u s tr ia l A d m in istra tio n  and  E ng ineering  P roduction
G roup  “ Some Factors A ffecting Wear on Cemented
Carbide Tools,” by Dr. E. M. Trent.

Institution of W orks M anagers.
Annual general m eeting, 7 p.m., a t the W aldorf H otel, London. 

W.C.2.
Institute of B ritish  Foundrym en

W est W ales s e c tio n :—“ Intricate Castings from Durable Loam  
Moulds,” by J . Currie. (Further details from the 
Secretary.)

NOVEMBER 3 
In stitu te  of B ritish  Foundrym en

W ales and M onm outh  b ra n ch :—“ Intricate  C astings from  
Durable Loam Moulds,” by J . Currie, 6 p.m., a t the E n g i
neers’ Institu te, Cardiff.

B eeston  B o iler  F orem en ’s  A ssocia tion
Works v isit to the Derby Locomotive W orks. Members to 

be a t the works by 9.30 a.m.

More Art Foundry Practice
M r. A. L. P a rro tt, o f  th e  M o rris S inger C om pany , 

has po in ted  ou t th a t in the  a rtic le  p rin ted  last week 
u n d er th e  above  title  th ere  w ere som e inaccuracies and  
om issions. T h e  designer o f  the m edallions was M r. A. 
Stanley Y oung  and no t M r. A. J. Y oung; th e  sta tue  o f 
B ishop Y eatm an Biggs was first cast in 1925 (not 1924), 
and it should  have been added  th a t the  g ro u p  show ing 
St. N icho las with three children  the w ork  o f G ilbert 
Ledw ard, R .A . is fo r  delivery to  the  H o sp ita l fo r Sick 
C hild ren . O u r apologies a re  tendered  to all w ho  have 
been inconvenienced.

LO W  P H O S P H O R U S  

R E F IN E D  & C Y LIN D ER  

H E M A T IT E  

M A L L E A B L E  

D E R B Y S H IR E  

N O R T H A M P T O N S H IR E  

S W E D IS H  C H A R C O A L

PI G- I RON
8 1

1 ^  F E R R O  S IL IC O N  12/14%
<<T bNa

CO
I t  \ N V“ ‘V ^  '£ - c 3 "

\ veS’V 6t ao« - ^ 9" A LLO Y S & B R IQ U E T T E S

A nd at

N .F . M E T A L S  &  ALLOYS 

L IM E S T O N E

G A N I S T E R
BIRMINGHAM, 2. LIV ERPO O L, 2. GLASGOW, C.2.
39, Corporation St., 13, Rumford St., 93, Hope Street, M O U L D IN G  SA N D

M idland 3375/6 Central 1558 Central 9969 R E F R A C T O R IE S
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. N O T IC E  
Replies to Box Num bers to be

addressed to “ Foundry Trade
Journal,” 49, W ellington Street,
London, W .C .2 .

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

I710REM AN PATTERNM AKER, ago 48. 
. desires position. Sound knowledge of 
modern patternm aking, for m achine and 

Boor m oulding. Costing and estim atin g.— 
Box 1321, F o u n d r y  T r ad e  J o u r n a l .

Fo u n d r y  m a i n t e n a n c e  e n g i 
n e e r  (36), desiring change, seeks 

position in the .Midlands. Rally conversant 
with a ll Foundry plants. Ten years of 
executive experience. Present employed as 
Works Engineer.—Box 1336, F o u n d r y  
T r a d e  J o u r n a l .

R A T E F IX E R  (44), 20 years' practical, 
10 years’ ratefixing experience, Iron, 

Steel and Non-ferrous, requires situation. 
A .M .I.B .F . Keen and energetic. Own 
house.—Box 1335, F o u n d r y  T r a d e  J o u r n a l .

I RON M OULDER, age  37, seek in g  posi
tion as Foundry Foreman, experienced 

in a ll classes of foundry rvork, a lso  control 
of labour.—Box 1339, F o u n d r y  T r a d e  
J o u r n a l .

MANAG ER (aged 45) desires change. 
Present position full control of heavy  

jobbing and repetition foundries. 
Practical tra in ing, fu lly  experienced cost
ing, estim ating, and sales. Accustomed to 
com plete control. Must be progressive post. 
—Box 1317, 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

MOULDERS. — Jobbing Moulders re
quired for Iron Foundry; rate 

3s. 6d. per hour, plus £2  weok bonus, plus 
m erit bonus. Also, a ll classes of Foundry 
labour.—P.M .A., 136, Bram ley Road, \V.10. 
LAD. 3692.

YO U N G  M ETALLURGIST required by 
large engineering company situated  

in  the Eastern Counties, for m etallography  
of ferrous and non-ferrous m aterials, 
special analysis, etc. Progressive position  
for successful app licant show ing in itiative  
and w illingness to work w ith minimum  
supervision. P lease state  age, experience 
and qualification .—Box 1301, F o u n d r y  
T r a d e  J o u r n a l .

Op p o r t u n i t y  for tu iiy  qualified
Foundry M anager to take complete 

control o f sm all jobbing Iron Foundry in 
the M idlands. This is a  genuine opening  
for a  conscientious m an to acquire a  share 
in profits and a  D irectorship in  firm— 
upon proved results. Fu llest particulars of 
experience, etc., in the strictest confidence. 
—Box 1289, F o u n d r y  T rade J o u r n a l .

\ / \ 7 ’0 R K S  M ANAGER required for 
Y T Australian ligh t castin g  engineer

ing and sheet m etal fabricating works.
2,000 hands. Salary £3,000 A ustralian per 
annum  plus first class passages. A pplicant 
m ust have had previous works m anagerial 
experience. Apply g iv in g  full details of 
experience and position held which w ill be 
treated in th e strictest confidence to Box  
1328, F o u n d r y  T r a d e  J o u r n a l .

FOUNDRY TRADE JOURNAL

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

LONDON Iron and Non-ferrous Foundry 
requires R EPR ESENTA TIV E for 

medium and heavy w eight castings.— 
Apply Box 1330, F o u n d r y  T r a d e  J o u r n a l .

I F O U N D R Y  FOREM AN wanted for 
sm all Jobbing Foundry in L eigh area. 

Green sand and dry sand m oulding. P iece
work bonus system  in operation. State 
experience and qualifications, etc. Per
m anent position .—Box 1306, F o u n d r y  T rade  
J o u r n a l .

STEEL FO UN D R Y  in  Lancashire re
quires the services of M ETALLUR

GIST, age 21-28, for m etal control work 
on thoir steel p lant. W rite sta tin g  age, 
train ing, experience and salary required 
to  Box 1295, 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 s t  for sen ior post in 
W est R idin g E ngineering Firm , with  

own Cast Iron Foundries. W ide experi
ence in chem ical, physical and micro work, 
also in supervision. E xcellent prospects. 
Give fu ll career, ago (about 35), and salary  
required.—Box 1313, F o u n d r y  T r a d e
J o u r n a l .

F OREMAN for M echanised Foundry in 
E ast Suffolk, m aking Castings 011 

various typ es of M oulding M achines. E x
perience of mass production, a b ility  to 
m aintain  h igh  production good quality  
work and d iscipline is essential. Super
annuation Scheme operative, good canteen  
and transport fa c ilit ies  a v a ila b le—Give 
details of ago, technical and practical 
training, and operating experience to Box 
1318, F o u n d r y  T r a d e  J o u r n a l .

T h e  e a s t  s u s s e x  e n g i n e e r i n g
CO. requires a  Chief Estim ator for 

th e foundry. Applications w ill be con
sidered only from men hold ing a  sim ilar  
position, experienced in  estim atin g  for 
high-quality so ft grey iron castings up to 
4 ions w eight for the Machine Tool Trade 
and for m echanised plant. W rite in first 
instance g iv in g  com prehensive details of 
past experience, positions held, age, and 
salary required, to the Phoenix Iron 
Works, Lewes, Sussex.

W ANTED. -  SE N IO R  DRAUG H TS
MAN for m echanical work on large  

Foundry project in M onmouthshire. Good 
salary, 5-day week, canteen, etc.—Apply, 
g iv in g  full details of experience, etc., to 
Box 1323, 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 s t  required to assist
Foundry M anager in  general adm ini

stration of modern iron foundry. Must 
have sound practical experience of all 
aspects of foundry work. Salary £700-1300. 
— R o b e r t  C o r t  & S o n ,  L t d . ,  R eading Bridge 
Ironworks, Reading.

SH IF T  CHEMIST required for Steel 
Foundry operating two basic electric 

furnaces, on plain carbon and low alloy  
steel. S tate age , experience, and wage's 
expected to Box 1327, F o u n d r y  T r a d e  
J o u r n a l .

SK ILLE D  M OULDERS, PLATERS.
TU RN E R S. RORERS. etc.. required 

by D istington E ngineering Co., Ltd.. 
W orkington, Cumberland.—For further
details apply to the L a b o u r  M a n a g e r .

F o u n d r y  m a n a g e r  — controlling
1.000 staff and works—mechanised  

foundry, core and fe tt lin g  shop, producing  
Cylinder Blocks, H eads, and sim ilar au to
mobile castings. Must have practical 
knowledge nf such work, and held sim ilar  
or a ssistan t’s position . Salary in  accord
ance with the responsib ility outlined  
above, coupled with age and experience. 
Superannuated Dost. All replies treated in 
in str ict confidence—Box No. 6514, 9. 
Arundel Street. London, W.C.2.
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S IT U A T IO N S  V A C A N T —Contd.

F O U N D R Y  M ANAGER for sm all Essex 
Foundry. Grey iron and non-ferrous; 

floor and m achine m oulding.—S ta le  experi
ence, age, salary required, to Box 1340, 
F o u n d r y  T r a d e  J o u r n a l .

E n a m e l  p l a n t  s u p e r i n t e n d e n t
of proved efficiency and sk ill required. 

Sneot and cast iron. Progressive position 
and excellent prospects. S tarting salary 
£1,000 for right man. Present staff aware 
of th is  vacancy.—Box 1334, F o u n d r y  T r a d e  
J o u r n a l .

W ORKS CHEM IST.—E ngineering Firm 
in the E ast of Scotland invite appli

cations for M ETALLURGIST. Capable of 
controlling analysis of ferrous and non- 
forrous castings, also all classes of steel 
supply.—Apply, g iv in g  particulars of quali
fications and salary desired, to  Box 1333, 
F o u n d r y  T r a d e  J o u r n a l .

A l u m i n i u m  d i e c a s t i n g  f o r e 
m a n  required, Lancashire. Fully  

experienced man, able to tako charge of 
departm ent and secure h igh  grade produc
tion from trainee and sem i-skilled labour. 
Interview  London or Lancs. Remuneration 
£ 6 0 0 /£ 7 5 0 , according to results.—Box 1337, 
F o u n d r y  T r a d e  J o u r n a l .

M E T R O P O L I T A N  B O R O U G H  O F  
S T E P N E Y .

P U B L I C  C L E A N S I N G  D E P A R T M E N T .

A P P O I N T M E N T  O F  W O R K S H O P S  
F O R E M A N  ( M E C H A N I C A L  T R A N S 

P O R T ) .

A p p l i c a t i o n s  aro invited for the 
above position in  th e Council’s  per

m anent establishm ent, a t  a w eekly wage of 
£9, r ising by two annual increm ents of 5s. 
to £9 10s. for an average of 44 hours (based 
on 88 hours in a fortn ight).

Applicants should be capable of under
tak ing, under the supervision of the Public 
C leansing Officer, responsib ility  for the 
m aintenance of th e Council’s  Mechanical 
Transport, including supervision of labour.

Applicants m ust havo served a fully 
indentured apprenticeship w ith a firm of 
heavy vehicle m anufacturers or in the 
workshop of a large undertaking dealing  
with heavy vehicles of a ll descriptions. Ex
perience in the m aintenance of Municipal 
vehicles and appliances will be an ad
vantage.

The appointm ent w ill be subject to the 
provisions of the Council’s Bye-laws. the 
Stepney Borough Council (Superannuation) 
Acts, 1905/31. and to proof of age and con
stitu tional fitness.

The successful app licant w ill be required 
to work at the Council’s Central Garage, 
430/32, The H ighw ay, E .l, to the hours of 
8 a.m. to 5.30 p.m. Monday to Thursday; 
8 a.m . to 5 p.m. Friday; and in alternate 
weeks. 8 a.m. to 12 noon Saturday, and 
during such other hours, and undertake 
such other duties as m ay from tim e to time 
be prescribed.

A poiications should be made, on a form 
obtainable from the undermentioned 
address, and forwarded so as to reach me 
not later than M onday, 19th November. 
1951.

C anvassing, d irectly  or indirectly, will 
disqu alify .

J . E. ARNOLD JAMES.
Town Clerk.

M unicipal Offices,
London F ruit Exchange,

Duval Street, E .l.


