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A Delicate Subject
Harassed foremen are daily being urged by the 

higher executives to keep their shops cleaner and 
tidier. They retort, often with good reason, that 
they have not the labour available. Yet they must 
somehow or other win through, and we suggest 
they make either for their own use or for sub
mission to the “ high ups,” a report on the study 
of tidiness and “ muck.” The first effort to make 
to ensure orderliness in the shop is to list all 
the items causing trouble and find means for their 
disposal. No two foundries will produce the same 
list, but in the actual writing down of the items 
foremen will find that their proposals for the 
elimination of a number of sources o f untidiness 
can immediately be written alongside. This will 
provide a basis for definite action. If some plant 
has to be dismantled causing heaps of bricks and 
the like, then early thought given to this subject 
can minimise the chaos by arranging in good time 
for transport for removal o f the debris. In any 
case, forethought can perhaps convert temporary 
unsightliness by confining “ rubbish ” to a white 
square painted on the floor and duly labelled. Of 
course this is showmanship, but that is what the 
executives want to see.

Next there is the question of general “ muck.” 
This can be subdivided into litter, solid process—  
slag, excess sand and so forth—and dust. Litter 
is obviously avoidable and by methods open to 
the foreman, for example, entreaty, bullying and 
sarcasm (though, in theory, the use of the last and 
the penultimate are nowadays taboo), this can be 
achieved. So far as solid “ muck ” is concerned, 
w e suggest the undertaking of a spot of arithmetic 
to inform oneself as to the weekly, or monthly, 
quantity to be handled. The total having been 
ascertained, then there should be some self- 
questioning as how best to handle it. Some 
original nebulous ideas may resolve themselves into 
helpful mechanical contrivances. Finally, there is 
the dust question. Some foundry managers allow 
weekly or daily periods to the semi-skilled men

for keeping their machines clean. This is often 
a little expensive, but it is helpful, and may or 
may not pay dividends. However, the general 
effect on the appearance of the shop is worth
while. Here, it is germane and we hope unneces
sary to ask for the provision of smoother-sur
faced castings for incorporation into foundry 
plant. Some we have seen are not too good. 
Then, of course, there is the incidence o f overall 
dust. We suggest the foreman might usefully 
place shallow trays strategically around the foundry 
graduated so as to measure the rate of dust de
posited. Then, in his report, he can give in figures 
the size o f his problem. This will focus attention 
as to the places of emission and steps can be taken 
towards reduction or elimination. We do not 
know why, but personal observation has con
vinced us that a high shop always seems freer 
from dust than a low one.

Cleanliness and tidiness and the converse are 
abstract terms and can form the basis of any 
amount of argument without arriving at anything 
other than an exchange o f acrimonious observa
tions. If, however, the subject can be rationalised 
in the senses we have indicated, then there is a 
real chance of getting down to “ brass tacks.” 
The problem of keeping foundries and their asso
ciated shops in a state of orderliness is not easy, 
but candidly, if it is logically examined, it is not 
half so difficult as producing a really complicated 
casting.
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British Industries Fair
Engineering & Hardware Section at B irm ingham

The largest-ever exhibition of engineering products 
and hardware at the Birmingham Section of the British 
Industries F air opened last Monday. This year total 
space has been increased by 50,000 to 488,000 sq. ft. and 
the num ber of exhibitors by 96 to 1,257. A cut of 
20 per cent, in the individual stand space has been 
unable to make room for all the would-be exhibitors. 
The F air is open from 9.30 a.m. to 6 p.m. daily (except 
Sunday) but up to 2 p.m. admission is restricted to trade 
representatives or buyers. The Saturday is, as usual, 
the day on which organised visits from  works in the 
Birmingham area take place; the F air closes on Friday, 
May 19.

Arrangement of Stands
A voluminous catalogue for the Birmingham section is 

on sale at the F air (in addition, intending foreign visitors 
were issued with an  advance edition). There are in
cluded alphabetical lists of exhibitors, an index of 
exhibits and a  classified list o f products. The main 
groupings in the F air a re :—A, hardware, ironmongery 
and brass foundry; B, building and heating; C, electrical; 
and D, engineering, metals, transport and gas. Perhaps 
the m ajor Interest for foundrymen is to be found in 
section D; yet it is not safe thus to generalise, for it  may 
be that on a stand unconnected w ith his own industry 
an observant foundrym an will pick up a useful idea, 
o r discover a tool which just fits his requirem ent. D irec
tions are included in the catalogue for finding any par
ticular stand and, for those visitors from  our industry 
who are methodically minded, it is perhaps wise to make 
an  itinerary and stick to it. Others will doubtless be 
content to m eander from one stand to another and this 
group may well be rewarded by finding merit in the 
unexpected. Exhibitors o f castings num ber 48 firms 
for ferrous and 26 for non-ferrous; however, many 
other firms, especially in Section D, are showing cast
ings either incidentally as parts o f finished machines or 
as accessories to their products. Many well-known 
concerns are exhibiting foundry equipment and supplies. 
Unfortunately, it is impossible to consider the cata
logue list as exhaustive, for other headings, such a s :—  
Furnaces and crucibles; furnace fans, and ingots (non- 
ferrous), will have attractions fo r individuals. One con
cern, whose stand is alm ost exclusively devoted to the 
display of resin-bonded cores is not listed amongst 
foundry-material suppliers. Nevertheless, arming one
self with a catalogue is an insurance against excessive 
futile searching and serves as a useful directory after
wards for the office.

Unconsciously, when strolling around the Fair, it is 
the novelties which attract attention and yet perhaps this 
year they are fewer than usual, though there is much 
consolidation of earlier improvements in design. An 
autographic arrangem ent for drawing the stress-strain 
diagram fo r cast-iron test-bars was a  welcome innova
tion shown on one stand. The development of a hot- 
air recirculatory mould drier on another, a new  and 
larger jarr-squeeze-strip moulding machine o f a well- 
known make, and a large steel bogie casting replacing 
an assembly on a fourth stand were the sort of things 
which caught the eye of the writer.

W here there is so much excellence displayed, it 
would be invidious to single out exhibits fo r special m en
tion. However, there are apparent a num ber of general 
trends which may help the founder to gauge the 
importance o f events and the prospects in the immediate 
future. First, there is the emphasis on attractions for 
export markets, this is not at all blatant, but is subtly 
com pounded of technical performance, standardisation

and fine finish. Next, there is a sort of “ gadget ” com 
plex which this year seems to have perm eated a larger 
proportion than usual. Fortunately, the “ gadgets ” are 
mainly worthwhile mechanical aids, conveyors, control
lers, mechanical small tools and the like, all of which help 
production. No so much sheet metal and welded assem
blies are this year on view; it m ay be that, now trading 
conditions are more norm al, there is a reversion to  more 
orthodox utilisation of castings. Fears of competition 
from  plastics and the like are killed by the realisation 
on glancing round the stands of how much more business 
each new industry has brought to the basic industries. 
The needs of the small user have received perhaps over- 
weighty attention this year, the safety-in-industry angle 
has been well stressed and there is by and large a 
rem arkable absence of large machine tools—possibly 
the staging o f separate exhibitions for sections of indus
try has had an effect in this and several other directions.

Finally, there is everywhere superlative recognition of 
the im portance of good finish, clean design and pleasing 
colour as objects in themselves. Castings, vitreous- 
enamelled ware, finely ground and polished components 
and tiny details alike have been treated with great care 
and circumspection, not merely as “ show dressing ” but 
in an effort to  render pleasing to the eye that which used 
to be accepted “ in the rough.” I t is a feature which will 
prove a sound augury for the fu ture o f British goods in 
the export markets and will uphold our international 
reputation for only producing the best.

Transport Charges
The substantial increase in transport charges which 

is to take effect on M ay 15 will give rise to an in
crease in steelmaking costs o f approxim ately 10s. per 
ton of finished steel. The iron and steel industry is 
anxious to avoid any action that might further aggra
vate the spiral of inflationary price increases and, par
ticularly. they wish to avoid any weakening of the 
competitive position of steel-using industries in the 
markets of the world.

It has been decided, therefore, not to  pass on to 
steel consumers these increases in transport costs and, 
for the present, the existing level of steel prices will 
be maintained. This decision has been made possible 
by the high outputs now being achieved by the in
dustry which have permitted consequent savings in 
the im port programme.

T h e  M o r g a n  C r u c ib l e  C o m p a n y . L i m i t e d , announce 
a change of private address of Mr. G. C. Studley, who 
has represented the company in the Lancashire and 
Cheshire districts for the last 24 years, to The Cottage, 
Harrison Drive, New Plate Lane, Goostrey, Cheshire.

A s e r ie s  o f  f o u r  l e c t u r e s  in the field of industrial 
electronics will be given by members of the staff of 
the M ullard Electronic Research Laboratories at the 
Engineering Centre, 351, Sauchiehall Street, Glasgow, 
C.2, on Thursday evenings, M ay 11, lune  8, Septem
ber 14 and October 12, commencing 7.30 p.m. They 
will be illustrated with lantern slides and demonstra
tions, and questions will be invited.

T h e  A n n u a l  C o n f e r e n c e  of the W omen’s Advisory 
Council on Solid Fuel will be held from  2 to 4 p.m. 
on M ay 17 a t the Henry Jarvis Memorial Hall. Royal 
Institute o f British Architects, Portland Place, London, 
W .l. Speakers include Viscount Hyndley, G.B.E., 
Chairm an, N ational Coal Board; Dr. A. C. M onkhouse, 
B.Sc.. Ph.D.. F.R.I.C., deputy director of fuel research, 
Fuel Research Station. Greenwich; Miss E. M. Leigh, 
technical officer of the Council, and the Countess of 
Elgin and Kincardine, D.B.E.
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R efractories in the Foundry*
B y D r. W. F . Ford and Dr. J . R . Rait

R esearch  on  refractories fo r  lin ing and  pa tch ing  cupolas and  o th er  fo u n d ry  m elting  units  
is long  overdue, m a in ly  because, w ith  these m aterials, qua lity  has been regarded by  suppliers  
as subord ina te  to  price. A lso , results in  serv ice were said to  dep en d  m u ch  upon  the m o d e  
o f  applica tion , w ith o u t adequate  realisation o f  w hat was g o o d  an d  bad practice. W ith  th is  
Paper, the A u th o rs  have done  m uch  to  dispel the o ld  ideas an d  have  p ro v id ed  a w ealth o f  
data and  critical c o m m en t w hich sh o u ld  lead to  considerable im provem en t. F o u n d rym en  
sh o u ld  be able in the fu tu re  to  spec ify  m ore  clearly the ir requ irem en ts  and  p u t th e  con tro l 
o f  applica tion  on a firm  foo ting .

TH E  title o f this Paper covers a wide field, but it is 
not proposed to survey the application o f refrac

tory materials, generally, in foundries, since this has 
been adequately carried out in the past. Instead, it is 
believed that a  fa r more useful purpose would be 
achieved by considering in detail one particular type 
of refractory which is in daily use in  most foundries— 
silica/clay mixtures.

M ixtures o f silica and clay have for many years 
been the “ Cinderella ”  o r “ poor relation ” of the 
refractories industry, in that little attention has been 
paid to them, mainly owing to their low resistance to 
fusion. Com paratively recently, however, extended 
trials on side-blown converters have shown that m ono
lithic silica/clay linings perform  as well as silica-brick 
linings. This equality in service life is due to the 
form ation by the refractory of a viscous m elt which 
produces an  almost impermeable glaze on the working 
face of the monolithic lining, and which slag can pene
trate only by diffusion—a slow process. The “ veneer ” 
form s continuously ahead of the slag, moving towards 
the outer shell of the furnace as erosion proceeds.

Tn o rder to illustrate the factors which influence the 
service life o f such monolithic linings it is convenient, 
as a basis for discussion, to examine seven proprietary 
mixtures intended for lining cupolas, converters, rotary 
furnaces, ladles, etc. The discussion will be concerned 
with chemical, and  grading compositions, constitutions, 
installation, and finally control o f the properties o f the 
mixtures.

TABLE I .— Composition o f Proprietor!/ B rands o f Converter L in in g  
Refractories.

Material. S i0 2. Fe20 3 . a i2o 5. TICK CaO. M'gÔ. Lo^s.

A 8 8 .4 1 .0 7 .0 0 .5 0 .2 tr. 2 .4
B 8 9 .5 1.4 5 .2 0 .4 0 .9 tr. 1 .5
(' 8 9 .6 1 .2 r/.o 1 .2 0 .2 tr. 2 .1
I) 8 8 .4 1 .0 5 .0 0 .5 0 .4 0 .3 1 .8
E 8 8 .3 3 .0 4 .8 0 .6 1 .1 tr. 2 .4
F 8 8 .0 1 .0 6 .4 0 .7 0 .5 0 .3 3 .0
(i 93 .0 1 .0 3 .2 0 .3 0 .9 0 .2 1 ¿2

Since over 90 per cent, o f the total weight in a ll the 
mixtures consists o f silica and alum ina, the latter mainly 
derived from the bonding clay, their melting behaviour 
can fairly adequately be deduced from the SiO.-ALO, 
binary therm al equilibrium, diagram, which is shown in 
Fig. 1. This diagram  shows tha t progressive addition of 
alum ina to silica lowers the tem perature o f final melt
ing from  1,728 to 1,595 deg. C., and then raises it 
again. The composition having the minimum melting 
tem perature— the eutectic composition— contains 94.5 
per cent. S i0 2 and 5.5 per cent. A laOa. All silica/ 
alum ina mixtures up to the composition of mullite 
(71.8 ¡per cent. AI.O,) start to m elt a t the eutectic tem
perature o f 1.595 deg. C. under equilibrium conditions. 
The percentage weight of “ melt ” in any m ixture at the 
eutectic tem perature depends upon the nearness o f the 
composition o f the mixture to  that o f the eutectic. 
F o r mixtures lying on the silica side o f the eutectic 
point, the percentage of “ m e lt” is given by the ex
pression:—

Per cent. ALO., in  mixture
lOt»
5-6

while the percentage of “ m elt ” in mixtures lying on the 
alum ina side o f the eutectic point is given ~by the 
expression:—

(71.8 — per cent. ALO, in mixture) 
(71.8 -  5.5) x  100

Chemical Analyses
Table I  shows tha t the chemical analyses o f the seven 

mixtures under consideration are  very similar. I t  must 
be realised that the analysis results indicate the average 
chemical compositions o f the mixtures, no distinction 
being made between the chemical compositions o f the 
coarse silica grains (“ grog ”) and the fine grains, partly 
clay. This is an  im portant point, to  which reference 
will be made later, but a t this stage it can be shown 
that definite conclusions can be drawn by considering 
the average chemical compositions only.

* A Paper presented to the Birmingham Branch o f  the Institu te o f  
British Foundrym en, Mr. If. G. H all presiding.

Since the am ount of “ melt ” formed a t the eutectic 
tem perature is the major factor in determining the soften
ing behaviour of silica/alum ina mixtures, it is to be ex
pected that the silica / alumina ratios o f the seven mix
tures should be a fairly reliable guide to their resist
ance to fusion, i.e., to their refractoriness. Table II 
shows that this expectation is realised to a fa ir extent 
in  that the four mixtures whose compositions are prac
tically those of the eutectic have lower resistances to 
fusion than the others, with one exception. Perfect 
agreement cannot be expected, owing to  the influence of 
impurities and the effect o f grain size, but the increase 
in refractoriness exhibited by the two extreme com 
positions will be noted.

T a b le  I I .— Refractoriness o f the M ateria ls Detailed in  Table I .

Mixtures. S i0 2/A l20 5. Refractoriness in 
deg. C.

A
B
C
D
E
F
G

9 2 .7 /7 .3
9 4 .5 /5 .5
9 4 .7 /5 .3
9 4 .6 /5 .4
9 4 .9 /5 .1
9 3 .2 /6 .8
9 6 .7 /3 .3

1.700
1,550/1,600
1,600/1,620
1,600/1,620
1.580/1,600
1,550/1.600

1,720
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F ig . 1.— B in a r y  T h e r m a l  
l ib r iu m  D ia g r a m  f o r  
A  1 ,0 , .

E q u i - 
S iO , /

PER C EN TA G E W EIG H T C O M P O S IT IO N

The am ount of viscous “ m elt ” produced on heating is 
obviously the first im portant factor influencing the 
form ation o f a  “ veneer.” The fact that the composi
tions of four o f the mixtures are such as to produce 
minimum refractoriness m ay be fortuitous, o f course, 
but it appears that the m anufacturers may have aimed 
at the eutectic composition. However, consideration of 
the behaviour o f the mixtures in contact w ith slag 
cannot be eliminated, fo r reaction with slag probably 
plays some part in “ veneer ” formation.

Slag Resistance
F o r simplicity, it will be assumed that the slagging 

agent the siliceous lining will mainly encounter will be 
ferrous oxide. The conclusions reached will not be 
vitiated by this assumption, for sim ilar relations hold 
with o ther slagging agents such as lime and manganous 
oxide.

Binary Thermal Equilibrium Diagram
It is instructive at the outset to consider the S i0 3- 

FeO binary therm al equilibrium  diagram , shown in 
Fig. 2. A lthough the first reaction o f ferrous oxide

with silica causes “ melt ” to be formed at the low 
eutectic tem perature (E,) o f 1,179 deg. C., the resist
ance o f silica to this slag is comparatively high for two 
reasons: (1) the composition o f the eutectic is fa r from 
the silica end, and (2) a t a  tem perature o f 1,705 deg. C. 
liquid immiscibility develops, i.e., two liquids are 
formed which do not mix. The im portance of the 
first point is that a  large am ount o f  ferrous oxide can 
be absorbed before eutectic melt content becomes ex
cessive. The second effect causes “  melt ” content to 
rise only slowly with rising tem perature, owing to the 
fact that the liquid immiscibility causes the “ liquidus 
curve ” to be displaced away from the silica end of the 
system.

The broken-line curve in Fig. 2 shows the probable 
path of the liquidus curve rising from  the eutectic point 
had  not liquid immiscibility developed, while Fig. 3 
shows the effect on melt content a t various tem pera
tures. I t will be seen that, in the absence o f liquid 
immiscibility (broken lines), the absorption of only 
about 20 per cent, o f ferrous oxide would have caused 
comDlete solution at 1.600 deg. C., whereas actually

iF ig . 2 .— B in a r y  T h e r m a l  E q u i
l ib r iu m  D ia g r a m  f o r  S iO , /  
F e O .

S tO i  2 0  -+0 F *0.S i0 , (oO 2Fa0.SC0z 6 0  FeO

F A Y A L IT E  +  W Ü S T IT ET«IDYM «TE ■+ FA Y A U T E

W Ü S T IT E  
+

L IQ U ID

IITflV

T R ID Y M IT E

+
L I Q U I D

in?.:*.
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over 50 per cent, of the oxide is required for complete 
solution.

Ternary System
The ¡presence of only a small am ount o f alumina, 

however, causes liquid immiscibility to disappear, as 
shown in Fig. 4— the SiO,-A1.0,-FcO therm al equili
brium ternary system. The area in which liquid 
immiscibility occurs in the ternary system is limited to 
that labelled “ two liquids.” In general terms, this 
means that the advantages of liquid immiscibility are 
reduced, although its presence does steepen the liquidus 
surface .in the relevant part of the ternary system.

In considering the ternary system, one is a t a  dis
advantage in that the melting tem peratures indicated on 
the version of the diagram  generally accepted are 
limited to invariant points. However, this does not 
prevent general conclusions being drawn. The mix
tures under discussion lie on the silica/alum ina edge of 
the diagram o f  Fig. 4, near the eutectic composition at 
1.595 deg. C. The theoretical melting behaviour of any 
mixture can be obtained by first drawing a, straight line 
from  the FeO corner to  the composition o f the mixture 
on the binary edge. The am ount o f iron oxide in the 
ternary m ixture is proportional to the distance of the 
ternary composition along this straight line; thus, if the 
straight line is 5 in. long and the ternary composition 
lies 0.5 in. from the binary edge, then the ternary com
position contains 10 per cent. FeO.

_ T ernary  mixtures high in  silica content can be 
divided into two classes. Those whose compositions 
fall on  the right-hand side of the “ tie-line ” joining 
silica to  hercynite (F e O . A1..0,), start to melt at the 
ternary pcritectic point of 1.205 deg. C.. while those 
on the left-hand side of this line start to melt at the 
ternary eutectic o f 1,073 deg. C. It will be seei) that 
very little ferrous oxide is required to shift the com 
positions of the highly-siliceous mixtures to the left of 
the line, more FeO being needed as the alum ina con
tent rises. A t first sight, this suggests that the resistance 
of silica/clay  m ixtures to  ferrous oxide should rise

PER C EN TA G E W EIGHT OF F e O

F i g . 3 .— E f f e c t  o f  “  M e l t  ”  C o n t e n t  at  V a r io u s  
T e m p e r a t u r e s .

with alumina content. However, calculation from  the 
diagram  gives the relationships shown in Fig. 5, which 
illustrates the variations in liquid content with ferrous 
oxide content fo r mixtures whose compositions range 
from 99 per cent. SiO,. 1 per cent. ALO., to  90 per 

cent. SiO;, 10 per cent. A 1,03.

Fig. 5 shows that, generally, the “ melt ” content in
creases, or the slag resistance decreases, with rise in 
alum ina content. The difficulties inherent in consider
ing the overlapping part of the relationships may be 
resolved by noting that for all mixtures the melt 
content falls after a certain am ount o f ferrous oxide has

SiO;

S i0 2/A l20 3/F e 0 .

been absorbed. I t can  in fairness be imagined that a 
reaction to produce “ m elt ” will take place more 
readily than further reaction to reduce “ m elt,” and 
it is possible that a  reaction will tend to stop a t the 
point where the optim um  “ melt ” content is reached. 
The inference that resistance to iron  oxide will decrease 
with rise in  alum ina content is supported by the data of 
Fig. 6, which show the effect of chemical composition 
on melt form ation at 1,470 deg. C.

Constitution
I t appears, therefore, that the bonding clay in the 

refractory mixture, which supplies m ost o f the 
alum ina, must be present in as sm all a  proportion as 
possible, consistent with the development of adequate 
green- and dry-strength for ramming purposes. The 
logical use of a  bentonite bond is prevented on the 
score of cost in this country and resort has to  be made 
to clays of the kaolin ite type, from which the required 
plasticity can be obtained by adequate sub-division.

A most im portant point arises here. In  the absence 
of fine silica in the m ixture there will be a great d if
ference in the chemical compositions of “ grog ” and 
“ bond,” the lower slag resistance of the latter result
ing in a tendency fo r the grog grains to  be leached 
out of molten matrix. If. however, the composition of 
the fine bond is made that o f the silica-alum ina eutectic, 
then the bond will be fairly resistant to  slag attack, 
which will be fu rther reduced by the existence of op ti
m um  conditions for “ veneer ” form ation. This adjust
ment o f composition can best be achieved by the 
use of siliceous clay for bonding, the high content of 
fine quartz in such clay guaranteeing that the bond 
composition will not be fa r removed from  that of the 
eutectic. M ixture G, the composition of which accords 
with these principles, was found in practice to give 
superior “ lives ” to the other ram ming compositions.

Grain-size Distribution
The higher the density o f the ram m ed lining, the 

longer its service life. High density produces two
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Refractories in the Foundry
effects: it presents a larger mass for the slag to dis
solve and it hinders penetration of the slag by reduc
ing porosity. In the case of silica/clay mixtures the 
latter may be unim portant, owing to “ veneer” form a
tion, but high density is nevertheless a worthy ob
jective.

PER C EN T A G E  W EIGHT OF FcO
F i g . 5.— V a r ia t io n s  in  L i q u id  C o n t e n t  w i t h  F e r r o u s  

O x id e  f o r  M ix t u r e s  w i t h  a w i d e  S iO . /A L O s  
r a n g e .

In  a  moulding sand, the variation in grain size must 
be small, for the structure produced by packing grains 
of equal size contains a high proportion of voids and 
hence has a high permeability to  gases. T he opposite 
is the case fo r the monolithic lining and it. is essential 
that the m ixture should contain medium and fine grains 
to fill the voids between the coarse grains.

In Fig. 7 the bold lines represent the theoretical 
grading limits fo r giving optimum density for the grain 
sizes used in  the mixtures under discussion. It will be 
seen tha t mixture D most closely approaches the 
theoretical grading; the grading of mixture G (not 
shown) is very similar. Mixture A is badly graded, 
containing far too high a proportion o f  medium-sized 
particles. M ixture E contains too much “ silt ” grade 
and will give a poor packing density.

The principles laid down in the last two sections 
suggest that the ramming composition giving optimum 
service life should consist of (say) 40 per cent, coarse 
silica, 10 per cent, medium-grained silica and 50 per 
cent, siliceous clay. If the composition of the fine bond 
were, or could be adjusted to, that of the silica/alum ina 
eutectic composition, then the clay content would be 
about 7 per cent, and the average chemical composition 
of the mixture would be, neglecting impurities, 97.2 per 
cent. SiO, and 2.8 per cent. A120 3-

Installation
The principles laid down favour the use o f composi

tions of low moisture content, i.e., those mixtures used 
fo r ramming round a former. F or such mixtures, full 
advantage can be taken of the high packing density, 
owing to the fa r higher ramming pressures employed. 
M ixtures intended fo r “ slabbing on ” must inevitably 
contain higher clay contents to ' make fo r ease o f 
working and hence cannot give optimum results.

An interesting point arises in connection with die 
drying of the rammed lining. A t Sheffield University 
it has been shown that the m oisture retreats from 
the face being dried and hence a  moisture gradient is 
built up inside the lining. This tends to hinder the 
drying procedure, since it is difficult for the moisture 
to get away from the back of the lining in contact 
with the shell of the furnace. It might prove advan
tageous, therefore, to  dry the ram m ed lining by apply
ing heat from the outside and using a  current of a ir 
through the inside of the lining to sweep away the 
m oisture evolved.

Here again the drier type o f irammable mixture is 
best adapted to  such applications, for the higher mois
ture contents used in the other type of application may 
cause slumping o f the lining, particularly in the case 
of a  rotary furnace, owing to the increase in plasticity 
of the inner face caused by w ater migration.

Bursting
Quartz rock theoretically becomes unstable above 

870 dcg. C., but heating to 1,200 to 1,300 deg. C. is 
usually required before the rate o f conversion of quartz 
into the other form s of silica, cristobalite and tridy- 
rnite, becomes appreciably accelerated. The quartz in 
the working face of the lining quickly becomes con
verted to cristobalite, and, since a large expansion 
results from  this conversion, the structure of the lining 
tends to open up, facilitating the ingress of fluxes. F o r 
this reason, m anufacturers often add crushed silica 
bricks, consisting mainly of cristobalite, to  the lining 
mixture so as to reduce the growth of the working 
face.

Occasionally, the shells of rotary furnaces burst 
owing to the expansion of the refractory lining. This 
is not due to  the growth of quartz, which is confined 
to the inner zone o f the lining whore the tem perature 
is sufficiently high fo r rapid quartz conversion. N or 
is the burrting due to  the expansion which occurs

PE R C E N T A G E  W EIG H T O f  F e O

F i g . 6 .— E f f e c t  o f  C h e m ic a l  C o m p o s it io n  o n  “  M e l t  ”  
F o r m a t io n  a t  1470 d e g . C.

when quartz changes from the alpha to the beta form  
at 575 deg. C. Instead, it has been found, by con
sideration of the relative therm al expansions at different 
points in the lining thickness, that the bursting is due 
to the presence in the lining mixture of excessive 
cristobalite. This form of silica undergoes a marked 
expansion in the 200 to  275 deg. C. tem perature range. 
W ith a given tem perature gradient through the lining, 
it can be shown that the therm al expansion falls off 
towards the cold end much more slowly with mixtures
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containing cristobalite than with mixtures containing 
only quartz. I t is apparent that excessive expansion at 
Jow temperatures, where there is no pyro-plasticity to 
take the strain, is responsible fo r bursting. The remedy 
is to limit the am ount o f oristobalite in the mixture.

Control
T he im portance of alumina content, constitution and 

grading composition has been stressed. To determina
tion o f these three factors must be added tests for 
the ‘T am m ability  ” of the silica/clay mixture. Routine
A.F.S. tests for moisture content, green- and dry- 
strengths will provide adequate control here.

Alumina content can, o f course, be determined by 
chemical analysis, but, even with the rapid methods 
available now, this is an expensive and time-consuming 
test and fo r routine control must be replaced by simpler 
methods. If it be assumed that the clay bond is kaolin- 
ite, then the clay content can be derived from the 
alum ina content by multiplying it by 2.5, and from the 
loss-on-ignition by multiplying it by 7, provided that 
this loss is due solely to evolution of combined water 
from  the clay. Table III shows the clay contents of 
the seven mixtures, calculated in both ways.

T a b le  I I I .— Clay Content by Calculation o f the M aterials Detailed  
in  Table / .

Mixture. AI2U3 X 2 .5 . Loss x  7.

A 1 7 .5 16.7
B 1 3 .0 10.0
C 1 2 .5 14.4
D 1 2 .5 12.6
E 1 1 .9 17.1
F 16.1 21 .3
G 7 .1  1 7 .0

The clay contents derived from  loss values are subject 
to serious error where the m aterial contains car
bonaceous m atter, as in mixtures C, E  and F. A  better 
method in such cases is to determine the water evolved 
on ignition by absorbing it in calcium chloride.

A  rapid test fo r determining constitution, in particu
lar the proportion o f cristobalite, is difficult to  devise. 
The X-ray powder method is the most rapid but, since

B . S .  S IE V E  FRACTIONS

F ig . 7 .-—T h e o r e t ic a l  G r a d in g  L i m i t s  f o r  O p t im u m  
P a c k in g  D e n s it y  o f  G r a n u l a r  S o l id s .

quartz gives a  very strong X-ray pattern, the limit of 
detection of cristobalite in its presence is high and 
quantitative determinations require the development of 
“ standard ” mixtures and a  calibrated photometer. 
W ith experience, it is possible to obtain a fairly reliable 
estimation of the quartz/cristobalite ratio by micro

scopic exam ination o f the powdered mixture. T he re
sults of microscopic and X-ray examination of the 
seven proprietary mixtures are shown in T able IV. 
Both methods show that all mixtures except A, C  and 
F contain crushed silica brick, but only qualitative 
estimations of the proportions are possible.

D A IL Y  S A M P L E S

F ig . 8 .— G r a d in g  T e s t s  o n  a C u p o l a  P a t c h in g  
G a n is t e r .

Grading compositions can quickly be determined on 
every batch of the mixture being used, by washing a 
representative sample free from  clay, drying the residue 
and feeding it through a bank of standard sieves on a 
vibrating machine. T he clay content cannot be deter
mined this way, for the clay fraction washed off inevit
ably contains fine quartz. The results shown in Fig. 8 
are for a cupola patching ganister, on ithe preparation 
of which very little control was exercised. The p ro 
ducts from edge-runner mills can be fa r m ore con
sistently graded than this, merely by controlling the 
batch weight and the time of milling.

DISCUSSION
M r . D o l p h in  said he had been particularly interested 

in the lecture on refractory materials because in en
deavouring to learn more of the subject from  books, 
one quite frequently became confused, and  the lecture 
had cleared up many points. He was particularly 
interested in refractory materials used in rotary furnaces, 
but thought that if it was proposed to dry linings from 
the outside, a  great deal of heat would be necessary, 
as it had  to be perfectly dry inside as well as outside, 
the inside being m ore im portant. H e thought tha t an 
interesting point was that drying could be tried both 
from inside and out, by putting the furnace body into a 
large stove.

D r . F o r d  said tha t many books had  been written on 
the subject of refractories, which he agreed, could be 
very confusing, and he himself recom mended the book 
by J. H. Chesters—“ Steel P lan t Refractories ” as 
having a balanced viewpoint.

Coke Additions
M r . M a r l e s  thanked Dr. Ford  for his very interesting 

remarks, and would like to ask about a new method of 
lining cupolas. H e said tha t about two years ago. the 
Birmingham Branch had had a Paper presented con
cerning a suggestion tha t a ram med lining, using ganister 
mixed with fine coke could be used. C ould D r. Ford 
give any inform ation about this?

D r . F o r d  s a id  t h a t  h e  h a d  n o t  h e a r d  o f  t h e  s u g g e s t io n ,
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Sam ple. Phases observed by the microscope. Phases identified by X -ray.

A Quartz (qunrtzite rock) Large 
Kaolin!tic clay Medium

Quartz Large 
K aolinite Medium

B Cristobalitc Small/Medium  
Tridymlte Small 
Quartz (chiefly as silica sand) Large 
Kaolinite Small/M edium

Cristobalitc Small/Medium  
Tridym lte Small 
Quartz . ^arge 
Kaolinite Small/M edium

C Quartz (silica sand) Large 
K aolinite Small/Medium

Quartz Large 
Kaolinite Sm all

1> Cristobalitc Small/M edium  
Trldymito Sm all 
Quartz (pebbles and sand) Large 
Kaolinite Small/Medium

Cristobalitc Small/Medium  
Tridym lte Sm all 
Quartz Large 
Kaolinite Small/Medium

E Cristobalitc Small/M edium  
Tridym lte Small 
Quartz Large 
Kaolinite Small/Medium

Cristobalitc Small/M edium  
Tridymlte Small 
Quartz , Large 
Kaolinite Small/Medium

F Quartz (silica sand) Large 
K aolinite Medium

Quartz Large 
Kaolinite Medium

G Cristobalitc
! Tridymlte 
j Quartz (chiefly sand) 

Kaolinite

Medium
Sm all

Medium/Large
Small

Cristobalitc
Tridymlte
Quartz
Kaolinite

Medium
Small

M edium/Large
Small

but stressed that there must be bonding in a rammed 
lining, which would not be helped by the inclusion of 
coke. The presence o f carbon, however, could improve 
the performance of material; it might have some effect 
on the reduction of the silica.

M r . H a n s o n  a s k e d  i f  b e n to n i t e  c o u ld  b e  u s e d ,  a s  th is  
w a s  f a r  m o r e  p la s t ic .  H e  d id  n o t  t h in k  t h a t  i t  h a d  e v e r  
b e e n  u s e d  f o r  b o n d in g  th e  s i l i c a / c l a y  m ix tu r e s ,  p r o b a b ly  
b e c a u s e  o f  i t s  v e r y  h ig h  c o s t .

D r . F o r d  replied that although bentonite could be 
used, it introduced a quantity o f alkali into the mixture 
which could reduce its refractoriness. He agreed that 
the high cost was a serious objection.

Bricked Linings
M r. H. G. H a l l , branch president, said that it seemed 

obvious that many of the failures in regard to rammed 
linings of cupolas could be attributed to the use of 
the wrong grade of m aterial, and asked if the A uthors 
agreed that was the case. Furtherm ore, w ould D r. Ford  
confirm that his argum ents on the necessary am ount of 
clay applied equally to a  brick lining. H e asked if  there 
was very much difference in life between the so-called 
super-bonding clay and the ordinary fireclay, when 
used as a jointing material in bricked cupolas.

D r . F o r d  said that he could confirm fairly definitely 
that the siliceous clay was im portant and the production 
of a viscous “ m elt ” was equally im portant with a 
brick lining. Regarding bricked cupolas, in Sheffield 
it was considered entirely wrong to operate with the 
original brick lining. The practice was to start off with 
a brick lining and then continually add cupola ganister 
in the melting zone, so that, theoretically, one never 
worked back to the brick lining.

M r . D u n n in g  referred to Dr. F ord ’s rem arks regard
ing silica linings no t producing a “ veneer,” and asked 
if Dr. Ford  had thought of painting a silica lining with 
a siliceous clay, in order to produce a veneer.

D r . F o r d  s a id  h e  h a d  n o t  t r i e d  i t  h im s e l f ,  b u t  h e  
t h o u g h t  i t  w a s  a  v e r y  g o o d  id e a .

M r . H a l l  s u g g e s te d  t h a t  th e  q u e s t io n  a s  t o  t h e  e f fe c t  
o f  th e  i r o n - o x id e  c o n te n t  o n  th e  s la g  w a s  im p o r t a n t .  
M a n y  l in in g s  h a d  f a i le d ,  n o t  b e c a u s e  t h e  r e f r a c to r y  
m a te r ia l s  w e r e  a t  f a u l t ,  b u t  b e c a u s e  t h e  f u r n a c e  h a d  
b e e n  r u n  b a d ly .

D r . F o r d  a g r e e d  w i th  th is .

What is a Reasonable Life?
M r . C a l l a g a n  s a id  t h a t  h e  t h o u g h t  t h a t  n o t  e n o u g h  

tu d y  w a s  g iv e n  to  th e  t h e o r y  a n d  c h e m is t r y  o f  r e f r a c 

tories, and as a result there was a tendency to take 
materials offered by the suppliers, and judge from the 
results obtained. Using a rotary furnace, such as had 
been mentioned in the lecture, he had obtained 250 melts 
from  a 9 in. lining, melting high-duty irons with medium 
percentages of nickel and chromium, he would like to 
know if that was a reasonable life. He had not en
countered the expansion bursting described.

M ention had been made of moisture content of 
8 per cent, and up to 15 per cent, for ram med linings. 
H e was always very keen to have moisture content of 
the order o f 2 i per cent., and to ram it in one con
tinuous operation, ramming very hard  and taking some
thing like 24 hrs. over the drying, so that there would 
be a uniform ity of moisture content throughout.

D r . F o r d  said he thought the m ore one delved into 
the refractory field, the m ore it was realised that there 
was still much fundam ental ignorance. The only way 
in which the scientist could help was on the control 
side. H e could no t give a reliable opinion on the life 
of the furnace lining in question, but thought that a 
moisture content of 2 |  per cent, for a ramming material 
was surprisingly low. H e would have thought that it 
would be impossible to ram satisfactorily a material in 
that condition.

Vote of Thanks

D r . A n g u s  said that he had listened with very great 
interest to the lecture, which had dealt with the subject 
in a m anner which all could understand. M any interest
ing points had arisen. He had great pleasure in p ro 
posing a hearty vote of thanks to Dr. Ford, and in his 
absence also to Dr. R ait fo r the very able and interesting 
presentation of the lecture.

M r . D u n n in g  said it gave him great pleasure to second 
the vote of thanks. The subject of the lecture was of 
comm on interest to all those present as founders, 
whether it be light o r heavy castings, ferrous or non- 
ferrous metals. H e mentioned that D r. Ford  had  said 
that he was under the impression that they were not 
very interested in control, and  he thought that if that 
were so, the lecture had m ade everyone realise that 
they ought to be. He congratulated Dr. Ford  on the 
excellent way in which he had presented the lecture.

D r . F o r d  in responding, said tha t the science of 
refractories was expanding rapidly, since the last w ar 
especially. U p to then, no-one had a very great know
ledge of refractory materials, but the w ar had  stimulated 
interest, and progress was being made.
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Casting o f  Large Gear W heels *
B y W. H . H opkins , J . H . West, and H . G. Goyns

Three A u th o rs  discuss in turn  the m a n n er in w hich they w ou ld  tackle  the fo u n d in g  o f  
large gear w heels in cast iron, b ronze  an d  steel. C om paring  the three accoun ts brings out 
the d ifferences in fo u n d ry  practice according to  the m ou ld in g  and  casting  characteristics o f  
the  m eta ls under considera tion■ In  each case, the m e th o d  is rela ted  to  “ one-o ff ” p ro d u c
tion, an d  the  A u th o r  assum es the tackle  available to  be that o f  the typ e  o f  fo u n d ry  w ith  
w hich he is associated.

TWO designs of spoked gear wheels, 8 ft. 2 in. 
diam., were considered in these accounts. Their 

main dimensions are shown in Fig. 1, the difference 
being in the shape of the wheel spokes, the upper 
wheel having spokes with a section in the form of a 
simple cross, and the lower H-form spokes. An 
isometric view of the wheel with simple-cross spokes 
is shown in Fig. 2. Many foundrymen might dis
approve of the rather complicated design, but for 
the purposes of this discussion the job was assumed 
to have been accepted fo r production.t

M OULDING FOR CAST IRON

By W. H. H opkins

Tw o gear wheels are to be made in high-duty cast 
iron; the H-arm wheel will be dealt with first.

The most suitable method for making such a gear 
wheel would be by the sweeping-up method. This 
is an instance when it is possible to dispense with the 
expensive method of making full patterns. The cost 
of making a full pattern would be approximately £190, 
as against the cost o f strickles, etc., of about £50. This 
job requires the provision of striking boards for pre
paring the cope and drag parts o f the mould; core
boxes for the arm cores, slot cores in the rib and the 
centre-boss core, a pattern ring fo r the outside rib, a 
pattern print for centre-boss core, making-up pieces, 
gauge and levelling sticks.

* P ap er  p resen ted  to th e  South A fr ica n  branch  of th e  I n s t i
tu te  o f  B r itish  Fou n d rym en .

t  T h e s ize  an d  d es ig n  o f th e  w heel is  not d issim ila r  to  th a t  
o f  a  la r g e  p u lley  w heel, th e  m a k in g  o f  w h ich  in  a lu m in iu m  
w as described  in  our issu e  o f  D ecem ber 29, 1949. In  th e  
ear lier  ex a m p le , h ow ever, th e  sp ok es  o f  th e  w h eel w ere o f  
box sectio n  and  th e  fa ce  o f th e w h ee l w as very  w id e.—E d it o r .

The appliances necessary to prepare this mould con
sist o-f spindle, footstep, collar, and, of course, striking 
boards, which are levelled-off to an angle o f about 20 
deg. to form a striking edge. The board will be rotated 
with its bevel edge leading. The strap holding the 
striking board will be slightly offset so that the striking 
edge of the board is central with the axis of the spindle. 
The strap is provided with a slot through which to 
pass bolts when fixing the striking boards in position. 
The collar is used to adjust the board to the height 
required and is set by means of a set screw. Both 
striking boards will be made to extend beyond the 
limits o f the mould, the purpose of this extension being 
to form  the mould joint. T he upper surface of the 
striking boards in each case should be planed at right 
angles to the vertical surface which abutts on  to the 
spindle. I f  the spindle is upright the top and straight 
parts of the board will be truly horizontal. A spirit 
level can thus be used in setting the spindle in an up
right position. Owing to the very considerable over
hang of these boards the spindle diam eter would be 
3 in. It is better to err on the heavy side, as a con
sequent increased rigidity produces more accurate work. 
It will be noticed that a collar is used instead of re
volving the spindle; the reason for this is that, unavoid
ably, when the spindle is revolved particles o f sand 
find' their way into the footstep and cause undue wear. 
The spindle consequently becomes a loose fit.

Moulding Operations
The drag part of the mould fo r this gear wheel will 

be prepared in the foundry floor over a cinder bed, 
this bed to be laid about a foot below the bottom  sur
face of the mould. A  hole is dug in the floor of a 
suitable size and depth, the cinders laid, and the foot
steps placed in position. The striking board and collar 
the then attached and the spindle is set upright. The

2 2"

F ig . 1.— -Se c t io n a l  V i e w  o f  G e a r  
W h e e l  s h o w i n g  M e t a l  T h i c k 
n e s s e s  : S i m p l e -c r o s s - s p o k e d
W h e e l  (t o p ) a n d  H - a r m  W h e e l  
( b o t t o m ).



504 FOUNDRY TRADE JOURNAL MAY II, 1950

Casting of Large Gear Wheels

striking board, when rotated, should be horizontal in 
all positions. Pipes are then laid from the cinder 
bed to above floor level, outside the area to be occupied 
by the cope. Floor sand is then ram med over the 
cinders to within a few inches of the lower edges of 
the striking board. A  4-in. vent wire is then used freely 
over the area rammed. Facing sand is then rammed 
over the floor sand until the striking edges of the sweep 
are reached. O ne course of bricks is then laid in a 
circle round the inside of the mould, using the strickle 
as a guide. T he strickle is then removed. The bricks 
are then built up to mould height, a t the same time 
ramming up the mould; facing sand is used freely where 
the mould will eventually be swept up. The whole 
being rammed up nearly to floor level, the top or 
reverse mould striking board will be set in position. 
The top contour o f the mould will then be swept up 
and the joint made.

The running and risering must be considered a t this 
stage. In this case five M eehanite-type risers w ould be 
used as it is proposed to cast this wheel in “ C  ” grade 
Meehanite. Four riser sticks will be placed at 90 deg. 
over the outside section where the teeth will eventually 
be cut, the other riser to be placed on the centre boss. 
It should be mentioned here that 4 in. machining is 
allowed on the outside o f the wheel and 4 in. in  the 
bore. The fou r risers on the outside will be 3 in. by 
5 in. a t the bottom  and shaped up to  6 in. in. a t 34 in. 
from  the casting. The riser on the centre boss will be 
3J in. by 6 in. at the bottom and shaped up to 74 in. 
at 34 in. from  the casting. The mould will be run 
with two downgates 2-in. dia., 12 in. between centres.

The ring rib pattern  is then secured in position, 
parting sand is thrown o n  the mould, and the cope is 
lowered into position and staked as if a pattern  were 
embedded in the sand. The cope is then rammed up 
with the riser, runner and vent sticks in position, hooks 
are used where necessary and the cope is vented freely. 
The cope is then taken off after first drawing all sticks. 
It is then rolled over, the ring pattern is withdrawn, 
and the mould is finished, blackwashed and sleeked 
ready fo r the drying stove. The risers will have a 
Vee made on the p art adjacent to the casting to prevent 
breaking in.

Finishing the mould in the floor is the next operation. 
The sand is removed from  the centre dow n to the re 
quired depth and the bricks are removed. The centre 
core print is now positioned over the spindle and the 
ring pattern is secured into position. The bottom 
board is again attached to the spindle as before and 
the drag part o f the mould swept up. The mould is 
now freely vented with an  4-in. vent wire, the ring 
pattern removed, and the mould cores sprigged, black- 
washed and sleeked. T his part o f the mould in the 
floor is dried with fire buckets, which are allowed to 
burn inside and over the mould during the night.

Core-boxes and Core-making

T he cores would be made in the heavy core section 
of the foundry, and be ready in time fo r closing the 
mould. The spokes are formed by eight cores: as 
each core occupies one eighth of the wheel area, the 
angle a t the apex of the box will be 45 deg. The two 
sides o f the box will be secured to a boss segment on 
the outside. The latter is readily detachable and is 
held firmly by screws. The vertical ribs are 1 in. 
thick, and in making provision for them two 4-in. strips

F i g . 2 .— Is o m e t r ic  V i e w  o f  G e a r  W h e e l , d ia m e t e r  
8 FT. 2  IN., SHOWN IN F lG . 1 (TOP).

are fixed perm anently on each side of the core-box. 
Tihe box consists of six loose pieces, one set of three 
for the bottom  and three for the top to form the ribs.

To make the core, the box is first assembled without 
the top set of loose pieces, sand is then rammed against 
the bottom  and outer walls of the box; and a grid 
which has previously been cast to  a  suitable shape in 
open sand is then placed in the core box, the inner 
part is filled with cinders and  sand is ram m ed round 
almost to the top of the box, when the top set of loose 
pieces are put in position and the core is finally rammed 
up. The box is then dismantled, finished and dried 
in the usual way. The core fo r the centre and the core 
for hole in the rib will be made in half core-boxes 
and vented with a wire through the centre. Provision 
will, of course, be made in the mould and spoke cores 
to take the gases away.

Coring Up and Closing

W ith moulds and cores dry, the coring o f the mould 
is commenced, the centre-boss core being first lowered 
over the spindle down to the print. The eight cores are 
located accurately either by measurement or preferably 
by means of gauge sticks. The space between each 
core w ill be 1 in. and fou r strips o f this section will 
be used a t each diagonal corner a t the side. A gauge 
stick will be used across the arm  cores and joint to 
see that the form er are correctly set to height, o ther
wise there may be a crush when the top is placed on. 
The cores to form  the holes in the rib are now put 
in position, care being taken to  see that no metal can 
get into the vent. Sand Ls now sprinkled round the 
edges of the arm  cores and centre core to make sure 
the joint is good and to ensure tha t no metal runs into 
the vents when the mould is cast. Oil is used freely 
over and round this loose sand to prevent the sand 
getting into the mound. T he cope is then lowered over 
the mould fo r the first time. T he cope is then removed 
and the m ould is examined; if satisfactory, the cope is 
finally lowered into position. The runner box and 
and feeding heads are then made up— in the case o f the 
latter these will be 18 in. above the casting. The weight 
required to hold this m ould down is 12 tons, this being 
the calculated upward pressure o f  the metal in the 
mould. The weights are not supported by the m ould
ing box, but are placed on girders, which are supported 
by weights each side o f the mould. Convenient weights 
and packing pieces are then placed under the girders 
in such a way that when the upward pressure of the 
metal is applied to the cope the latter is prevented 
from  lifting.
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Casting
This casting will weigh when fettled approximately 

6 | tons; 7 i tons of metal will be required-for casting, 
this extra metal to provide for the runners and  risers. 
Tw o iron stops will be placed in the downgates. The 
metal in the ladle should be 1,400 deg. C. and well 
skimmed. Pouring is commenced, skimming the metal 
at the same time. W hen the runner basin is nearly full, 
the two cast-iron stops are removed. Care must be 
taken to see that the runner basin is kept full through
out the cast to prevent any slag o r  dirt entering the 
mould. W hen the mould is full the runner box should 
be about three quarters full; sand is then thrown over 
the m etal in  the basin and a plate is p u t over it and 
weighted. M etal is then poured into the risers until all 
have 18 in. o f  metal above the casting. It is better to 
put a  little m etal into each riser to ensure that each 
head is o f the same tem perature. Flux is then stirred 
into each head with a hot rod. A ll heads are then 
covered with dry- sand and the mould is allowed to 
cool. All this is done with the object o f obtaining pro
gressive solidification, and the metal should set in the 
head last.

Simple-cross-spoked Gear Wheel
Turning to the moulding of the gear wheel with the 

spoke sections in the form  of a simple cross (Fig. 1, 
top), the mould would again be struck-up with strickles, 
but in this case the arm  cores w ould be dispensed with. 
The mould will be struck up to form  the top con
tour; parting sand will then be sprinkled on and centre 
lines will be drawn across the mould, each line being 
at an angle of 45 deg. to the other. Provision would 
be made for eight patterns the shape of the rib. These 
will be placed accurately on the centre lines and secured 
in position. The ring rib pattern is then placed in 
position, facing sand is then rammed around these 
patterns and  the cope is lowered over and rammed up 
as in the first instance. The cope is then rolled over, the 
ring pattern and rib patterns are removed, and the 
cope is finished ready for drying.

T he bottom  mould is then swept up with the bottom  
board, at the same time securing the ring and rib 
patterns in position, using as a  guide for the rib pattern 
the centre line drawn across the joint. The strickle 
will determine the correct height. A frame is provided 
to m ake the core for the holes in the arms, and this 
frame has sides a t 45 deg., which are placed on the 
centre lines o f the arm. rib patterns. When the frame 
is correctly positioned, it is secured to  prevent move
ment and the core is rammed up to form  part of the 
bottom mould; this is repeated eight times to provide 
the eight holes in the arms. The rib and ring patterns 
are then rem oved and the mould is finished in the usual 
way. The moulds are dried and closed in exactly 
the same way as in the first instance, the only difference 
being that there are no arm  cores to put in the mould. 
As this casting will weigh approximately 6 tons, 6}  tons 
o f metal will be tapped to cast it. It is advisable to 
allow these types of castings to stay in the mould for 
a lengthy period to make sure that no undue stresses 
are set up in the casting on cooling.

Sand Mixtures
Wide variations o f sand mixtures are used in iron 

foundries, but the bulk of heavy castings are made in 
natural-bonded sand, to which coal dust is added. In 
all heavy dry-sand work, facing sand is used on the 
mould face and backing o r heap sand is used for the 
other parts of the mould. In general, the larger or 
heavier the section o f  metal the coarser the grade of 
coal dust useid. A  good quality coal dust would have 
a volatile m atter not less than 30 per cent, and a  maxi

m um  of 10 per cent. ash. A good facing mixture for 
heavy work will have about 30 per cent, new sand. 
64 per cent, return sand and 6 per cent, coal dust. The 
moisture content would be between 6 per cent, and 
7 per cent.; green bond, 8 lb, per sq. in.; permeability, 
30 to 40; dry strength, 90-100 lb. per sq. in.

F o r dry-sand moulds, plain carbonaceous blackings 
are generally used, with the addition of clay, molasses 
o r core gum as binder. W here a 'pa rticu la rly  good 
surface finish is required, a proportion of fine plum 
bago, or silica flour, is added. Since plum bago is con
siderably more expensive than most blackings, its use 
is naturally restricted. A small proportion of, common 
salt is sometimes added to a blackwash to assist in 
bonding the blackwash to the mould surface. The 
viscositv of blacking when swabbed should be around 
45 to 50.

Metal Properties
These wheels can be made in  high-duty irons, all o f 

which will have excellent properties. However, as the 
A uthor is working in a Meehanite foundry, and has 
selected grade “ C  ” Meehanite as the metal most suit
able in this instance, the physical properties and general 
characteristics of this metal are:—

Tensile strength ................
M odulus o f elasticity 
Transverse strength on 

1.2-in. bar with 18-in.
centres .............................

Compressive strength
Impact strength ................
Shear strength ................
Brinell-(as-cast) ................

Patternm akers’ shrinkage...

18 tons per sq. in.
17.5 x 106 lb. per sq. in. 
2,900-3,300 lb. breaking

load.

67 tons per sq. in.
4.5 ft./Ib .
18 tons per sq. in.
200.
(It- w ould  be p ossib le  to  brinjr 
th e  su r fa ce  up to  500 B rineil 

by flam e hardening:) 
i  in. per ft.

Closeness of grain and uniform solidity through all 
sections are the basic essentials of good castings, 
though the one is not necessarily the complement of 
the other.

The relative densities (specific gravity) of steel, grey 
cast iron and Meehanite are respectively 7.90, 7.02. 
7.48. according to type. Steel has a higher density than 
grey cast iron or Meehanite, but since steel shrinks 
some 9 to 12 per cent, during the process o f  solidifica
tion in the mould, it presents certain obvious difficulties 
in the way of producing uniformly solid castings. M ee
hanite, although structurally sim ilar matix to an 0.85 
per cent, carbon steel, contains 7 to 10 per cent, by 
volume of graphite flakes, a substance whose specific 
gravity is only about one quarter that of steel. The 
presence of this light voluminous material, uniform ly 
distributed throughout the solidifying mass, neutralises 
excessive shrinkage—hence, by careful adjustm ent of 
the m anufacturing process, the cycle of volume changes 
during solidification, and is so controlled tha t solid 
castings are possible regardless of form o r  dimension. 
Besides compensating for excess liquid shrinkage and 
enabling a control of the specific physical properties, 
this graphite serves the further purpose of conferring 
good anti-friction qualities and improved machine 
finish.

Exact control o f  composition and of structure is 
essential if gears are  to wear well and give good and 
continuous service. Ordinary cast iron often varies 
greatly in its physical properties, and even with 
M eehanite m etal some knowledge of the type of gear
ing and service demanded is essential if the best 
is to be got from  its use. Iron for gears should be 
as hard as is practicable consistent with good machin- 
ability.
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M OULDING FOR BRONZE 
B y J. H . West

Before presenting his contribution as to how the 
casting under discussion could be m anufactured in a 
non-ferrous foundry and cast in bronze, the A uthor 
would like it to be appreciated that he does not claim  
to be an expert in the production of large non-ferrous 
castings. He has had no experience with anything 
heavier than about 1,200 lb. in weight.

PROFILE 8 .  ^
CORES D. /  d,

CORES F.

F ig . 4 .— S e c t io n a l  v i e w  o f  t h e  M o u l d  a n d  C o r e s .

rammed hard and level, and the necessary venting 
arrangements- made. Next, the drag would be placed 
into the pit, the strickle spindle placed into the cross- 
arm and the bottom  box or drag ram m ed with Barkley 
Bridge sand, as shown in Fig. 3.

T he A uthor’s choice of design would bo the H- 
section arm , and the strickle board shown in Fig. 4 
gives a sectional view of the mould and cores—leav
ing a cavity which, when filled with metal, forms the 
wheel.

Obviously to  foundrymen, profile A (Fig. 4) on the. 
strickle board would strike out a. dummy pattern  on 
to which the top box could be rammed; this is shown 
in Fig. 5.

^  SPINDLE

F ig .  3 .— S h o w in g  t h e  D r a g  h a l f  m a d e  in  t h e  p i t  a n d  
t h e  S t r i c k l e  S p i n d l e  p l a c e d  i n t o  t h e  C r o s s - a r m ,  
f o r  t h e  c a s t i n g  o f  t h e  H - a r m  w h e e l  in  b r o n z e .

Knowing that some founders will differ from  him on 
m any points, he looks forward to some constructive 
criticism—which is, after all, the object of this Paper.

T he job  is a large one, approximately 6 f  tons, so it 
must be assumed tha t the foundry about to tackle it 
has the necessary melting and lifting facilities. The 
next thing to be considered is box parts, and the 
making of a tw o-part box (i.e., a drag and a top) is 
suggested; the size would be 9 ft. 6 in. square, with 
the drag depth 24 in. and the top depth 8 in., both 
parts strong enough to  ensure rigidity and both pro
vided with, say, 16 lugs on each half (i.e., four on 
each side of each half). These lugs are for locating 
and also for bolting the two halves together before 
casting.

Equipment

The pattern-m aking consists of constructing a 
strickle board, making-up pieces and core boxes, and 
is quite common practice, as is the moulding method. 
These will be described briefly later on.

With the moulding box to hand, the first thing is 
to dig out a shallow pit in the foundry floor and bed- 
in two channel irons or girders, approxim ately 12 ft. 
long and placed 4 ft. 10 in. apart and rammed into 
position along with a strickle spindle ’cross-arm, which 
would be placed in the centre. A coke or cinder bed 
would be laid and the whole bottom  of the pit

profile A.

JOINT LINE

^  ils fe  *‘ I
F ig . 5 - - P r o f il e  A o n  t h e  S t r ic k l e  B o a r d  w o u l d

STRIKE OUT A DUMM Y PATTERN.

Before ramming the top, however, the whole dummy 
is covered with parting sand, and a circle is described 
equal to the rim diam eter and divided off into eight 
equal parts—this is fo r the purpose of locating the 
position o f eight risers, which it is proposed to  put 
on the rim where the spokes intersect. N aturally, the 
top box would have been planned to allow pockets 
for these risers. The m oulder would be supplied with 
a pattern fo r the risers, which would be oval in sec
tion— 12 in. by the full thickness of the rim a t the 
bottom , tapering to about 10 in. thick a t the top. 
A  21-in. diam. bush pattern, domed on one end and 
24-in. over-all length, with a  spindle hole through 
the centre, would be placed over the spindle. -Two 
runner cores would be placed against the bush, oppo
site each other. This bush would also have a small 
core prin t 1-| in. diam. by 21 in. long, projecting on 
the dome and somewhere near the spindle hole.

The top  box would then be lowered into position, 
well hooked and rammed, using the riser pattern to 
form  each riser, after which a mid-type of box, 9 ft. 
6 in. by 2 ft. 0 in. by 18 in. high, would be placed 
on top of the top box. This would serve to take 
two of the risers, the pouring basins and the runners. 
Small boxes would take care of the other six risers. 
A  plan view of this is shown in Fig. 6.

The runner box would then be lifted and then the 
core. A bad lift would not be expected as the designer 
w ould have allowed quite a nice taper. However, a  
making-up piece would easily enable the moulder to 
rectify any defects. Profile B of the strickle board 
would strike out the mould, as shown in Fig. 7.

Coring and Closing
Segment cores, which are so simple that they need 

no description here, would be placed in position, as 
shown in Fig. 4, m arked C and D. The only reason 
fo r putting cores, D , in the mould is because it is 
thought that it is easier than strickling the narrow  
projection, which is only H  in. wide by 3 in. deep. 
The next procedure is to place eight cores marked E 
into position, the usual pointer in the strickle board 
being used to determine rim thickness.

The spindle would now be removed, and the centre 
core m arked F  lowered into position. A  small core



MAY II,  1950 FOUNDRY TRADE JOURNAL 507

THE MIDDLE OF THE T O P  BOX TO TAKE TWO OF THE
R i s e r s , t h e  P o u r in g  B a s in s  a n d  t h e  R u n n e r s .

would be placed into the print in the dome of the 
blind riser and the cope would be placed into position. 
Two girders corresponding with those bedded in the

F ig . 7.— P r o f i l e  B o f  t h e  S t r i c k l e  B o a r d  w o u l d  
S t r i k e  o u t  t h i s  S e c t i o n  o f  t h e  M o u l d .

pit w ould be laid over the top, and the rods through 
these would clam p the two boxes together—-in addition 
to the bolting of 16 lugs. A sectional view of the 
m ould ready for casting is shown in Fig. 8.

F i g . 8 .— S e c t io n a l  V i e w  o f  t h e  M o u l d  r e a d y  f o r  
C a s t in g  w i t h  B r o n z e .

It will be noticed that the print portion of the centre 
core is made larger than the core diameter. There are 
two reasons fo r this; the core is not supported in any 
way at the top, and therefore a large size at the bottom  
helps to ensure its standing perpendicular. I t also 
serves the dual purpose of withstanding the shock of the 
first metal to enter the mould. Naturally, vents would 
be taken through the bottom  of the core.

The small portion of the core in the dome becomes 
superheated and penetrates through the crust, keeping 
the metal liquid. As it has a vent down the centre, it 
also allows the atmospheric pressure to feed the metal 
down into the boss. The job would be poured with 
two large ladles, and as the metal came up into the 
eight risers hot metal would be poured into these from 
four small crucibles.

M O U LD IN G  FO R STEEL
B y H. G. Goyus 

For steel, the single arm wheel with simple-cross 
spokes has been chosen. As only one off is required, 
existing tackle would require to be used as much as 
possible. A ny foundry attempting a job of this size 
would probably have facilities for building up a suitable 
top part, though special bars would probably be required 
to suit heads on flange and hub.

Pattern tackle would be as shown in Fig. 9. Sketch 1 
shows-strickle boards with A and B profiles and with

F ig .  9 .— P a t t e r n  T a c k l e  f o r  t h e  C a s t i n g  o f  t h e  
S i n g l e - a r m  W h e e l  in  S t e e l .

full print for centre core. Sketch 2 shows a core fram e 
for the segment cores (C l and C2). Sixteen cores 
will be made from this box as fo llow s:—Six off C l 
plain; two off C l with peg for ingate; six off C2 plain; 
and two off C2 w ithout pad. Sketch 3 shows board 
and sweep for the centre core (D). Sketch 4 shows 
frame core-box for the rim segment (E). Sixteen cores 
will be made from  this box as fo llow s: —Eight off L.H.; 
and eight R.H.

Preparation
The mould bed would be prepared in a similar 

manner to those already described, bu t the downgate 
would be positioned and the ingate bedded in before 
building-up the sand to form  the profile fo r the top 
strickle board. As the sand was built up, the downgate 
pipes would be added to give a location on the joint.

A fter strickling off the top joint, the mould would be 
marked off for eight rim  risers (12-in. diam.) over the 
centre line o f rim. Two kidney-shaped heads are re-
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quired fo r the hub, an d ’ the downgate is 2J- in. diam. 
The top box, approxim ately 11 ft. by 10 ft., w ould be 
placed .in position w ith heads and  downgate, and  ram med 
with adequatelifters. To facilitate easing, wooden easing 
blocks could be rammed up behind the heads. A fter 
the top box had been removed, the false parting would 
be taken away and the bottom  profile strickled to shape, 
using a full boss for,the centre core-print. W here neces
sary, cracking ribs would be cut and the relevant mould 
surfaces painted or sprayed with Zircon or other suitable 
mould paint, and then dried over and under a slow 
coke fire.

Cores

Meanwhile, eight segment cores (C l) w ould be made 
from the frame core-box—six off plain and two with 
a peg for an ingate. The top frame is removed, the 
boss altered, and eight more cores (C2) are made—six 
plain and two with head pad removed. These cores 
would be hollowed out (i.e., shell cores) to interfere 
as little as possible with contraction. In these cores, 
internal chills would be used where the increased mass 
at adjoining sections would cause shrinkage areas (i.e., 
where the arm joins the hub and the outer rim). The 
centre core (D) is swept up, dried and jointed.

Segment cores (E) fo r the rim are made from the 
core-box—eight L.H. and eight R .H.—with provision 
for a feeder head and padding. As with the mould, 
provision fo r “ cracking ribs ” is made where necessary.

Fig. 10 shows section of drag mould with cores in 
position. A fter drying, the drag is blown out and the

F ig . 10.—-S e c t io n  o f  D r a g  M o u l d  w i t h  C o r e s  in  
P o s i t i o n .

centre core is placed over the runner. Centre core (D) 
is now placed in  mould, followed by the eight bottom- 
segment cores (Cl), using templates and outside gauge 
sticks. Next come the top segment cores (C2). Cores 
(E) for the outside rim are now placed in the mould.

With this method, all cores are in the drag, and 
it will be possible to check the thickness and concen
tricity of the thin rim and the centre boss, as well as 
other sizes, before lowering the top part into position. 
Head boxes and runner boxes are now placed in position 
on the top part to bring rim heads to 27-in. high from  
the joint face. The mould is blown out, the top part 
is lowered over the drag for “ touch ” and, if all is well, 
the job is finally closed.

Casting and Stripping

If no pit- or anchor-bolts are available, the top part 
will require to be weighted down. As the wheel weighs

6-J tons, rim heads 6,900 lb., centre head 3,200 lb., down
gate and ingate 120 lb., and padding and ribs 500 lb., 
approxim ately l l i  tons of metal will be required to cast 
the job. Pouring would continue until metal was about 
6 in. from  top o f heads and then heads would be 
topped up (180 lb. each). Once solidification had taken 
place, heads would be eased, and, if necessary, the top 
part could be dismantled and bars removed without 
uncovering the casting. Cores would be eased and the 
casting allowed to cool slowly in the mould. It would 
be convenient to cast, say, on a Thursday, and strip 
early in the following week; but most foundrymen have 
their own very definite ideas on this subject.

I t  might be that a wheel of this size and mass would 
benefit from annealing immediately after stripping, 
before removing the heads, otherwise the stresses set up 
in burning-off the heads might cause trouble.

As a considerable am ount o f burning and washing-off 
would be required, owing to the unfortunate design of 
the rim, a subsequent treatm ent would be required to 
remove hard areas caused by the removal of heads and 
pads.

As already mentioned, to offset the tendency for hot 
tearing which would be present, “ cracking r ib s"  would 
require to be incorporated in core-boxes and cut in 
the mould.

Publications R eceived
K.-Monel. Issued by H enry Wiggin & Company, 

Limited, Wiggin Street, Birmingham, 16, this new pub
lication describes the physical and mechanical p ro
perties o f K-M onel, a precipitation-hardening nickel- 
copper alloy has the corrosion-resistance o f M onel, com 
bined with mechanical properties equal o r superior to 
those o f heat-treated alloy steels. T hus the grade D (cold- 
worked and therm ally hardened) has a proof stress o f  
44 to 58 tons per sq. in., and a  maximum stress of 
62 to 75 tons per sq. in., combined with toughness and 
ductility. The Izod im pact strength of grade D is 
around 26 ft.-lb. The publication quotes results taken 
a t both norm al and elevated tem peratures, covering 
compression, shear, fatigue and tensile impact. There 
are brief but informative notes on available forms 
and on heat-treatment. Copies m ay be obtained free 
of charge, on application to the company.

Industrial Electric M otors. Issued by Higgs Motors. 
Limited, W itton, Birmingham. Price Is. 6d.

Here is a  pocket book which is o f correct size and 
bulk. Its object, well fulfilled, is to  help the mechanic 
to  install and m aintain in good condition electric motors 
and generators. There are about 125 pages of data 
and hints. Included amongst the latter is one dealing 
with how to  order a m otor. Its perusal and  digestion 
will save much time on  the part of both the buyer and 
m anufacturer. Other items are equally valuable. T he 
fact that this book is now in its third edition is ample 
proof of its popularity and good value for the price 
charged.

The Production of Light Alloys and Stampings. Issued 
by High Duty Alloys, Limited. Slough, Bucks.

This pam phlet describes in considerable detail the 
processes used at the Redditch W orks of High D uty 
Alloys, Limited. It has considerable interest for o u r 
readers as it shows the sort of competition foundry
men have to meet, or more truthfully the fields just 
beyond their province.
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British Non-ferrous Metals Research  
Association

Thirtieth Annual Report

The following paragraphs are abstracted from the 
Annual Report of the British Non-Ferrous Metals 
Research Association which was published at the end 
of last m onth: —

Two events of particular importance have occurred 
during 1949, the retirement of Sir John Greenly from 
the chairm anship after holding that office with dis
tinction for twelve years, and the completion of the 
present stage of the Association's building programme.

This is the thirtieth annual report issued by the 
Association, which was incorporated in 1920. Those 
representatives of members who have seen the present 
laboratories, including the reconstructed Regnart 
Buildings and the foundry extension, will have realised 
that the Association has made much progress since 
the early days in Birmingham thirty years ago.

An extremely im portant change in procedure, insti
tuted in January, 1949, and much welcomed by mem
bers, has been the issue of the Bulletin Research 
Supplement. The issue of these summaries, as would be 
expected, had some effect in lessening the demands for 
full reports, but on the other hand it has undoubtedly 
led to a wider appreciation of the significant facts about 
the research progress.

A second conference of members, covering those 
in the light-alloy industry, was held at Ashorne Hill 
in the beginning of June last. This was devoted to 

.technical discussions of the research in progress o f in
terest to the light-alloy industry and to the work 
which that industry thought the Association could use
fully undertake in the future. As with the copper 
conference in the previous year, these discussions were 
extremely helpful to the Association’s staff and
appeared to be thoroughly appreciated by the mem
bers attending.

Sir John Greenly
The resignation of Sir John Greenly from  the

chairmanship of council has been reported 
previously The council took the opportunity of ex
pressing their appreciations and thanks at a luncheon 
on January 24, 1950, to which Sir John was invited. 
Sir John had been chairman of council since Mr. 
Thom as Bolton died in 1937. His many activities 
made such heavy demands on his time that the large 
am ount o f interest he took in the Association's affairs 
and the time he gave to them provided ample evi
dence of his real enthusiasm for the Association and 
his determ ination to do all in his power to make it 
a success. The growth of the Association during these 
twelve years is in no small measure due to Sir John's
chairm anship and to the hard work which he has
done in this capacity for the non-ferrous metals 
industry.

Laboratory Accom m odation
D uring the year tihe reconstruction of Regnart 

Buildings, which was fully described in the last Annual 
Report, was completed, although the block was not 
ready for occupation for a few weeks afterwards.

Various other occasions have been taken to describe 
the re-arrangement of accom modation and the new 
equipment that it has been possible to install in these 
reconstructed laboratories. It can now be said that 
the completion of this work provides laboratory 
and office accom m odation suitable for the present 
scale of the Association’s operations and capable of 
housing the present staff conveniently and efficiently. 
Admittedly the layout of the buildings is somewhat 
confusing to the occasional visitor, but familiarity 
soon overcomes that difficulty. An im portant con
sequence is the space released in other parts o f the 
premises by the transfer of adm inistration and general 
metallurgy to Regnart Buildings. ■, Some departments 
have obviously been overcrowded and only now are 
they housed adequately.

Concurrently with the rebuilding -of this block, 
opportunity W'as taken to  provide a much needed ex
tension of the foundry into the workshop behind the 
adjacent house property in Buston Street. This w ork
shop is a building 75 ft. long and 12 ft. wide w'hich 
is conveniently housing the high-frequency furnace 
(previously in the foundry- itself), and is also provid
ing space for the preparation of sand moulds, thus 
freeing valuable floor space in the foundry.

Finally, an increase in the w ork-being carried out 
on creep and fatigue of non-ferrous metals at elevated 
tem peratures has necessitated the transfer o f some of 
the mechanical testing equipment to  a new laboratory 
in the basment of 18-20, Euston Buildings.

Council and Committees
In addition to  the resignation of Sir John Greenly 

from the chair of the council, Mr. A. J. M urphy 
resigned in December, 1949. from the research board 
of which he had been chairm an since its form ation 
in 1945. Prior to this Mr. M urphy had presided over 
the main research committee, which was then respon
sible for our research programme, for some five years. 
His membership of council and finance committee were 
also surrendered a t  the same time as a result of his 
appointment to the chair of Industrial M etallurgy in 
Birmingham. These resignations instituted a consider
able change in the officers of the Association.

At a meeting of council on January 24, 1950. Lt.- 
Col. The Hon. R. M. Preston, D:S;0., who was 
previously deputy chairman and hon, treasurer, was 
unanimously elected chairm an of council. D uring the 
year, the council had felt the need fo r increasing sub
stantially the number of vice-chairmen, and in "April 
last unanimously elected D r.. Horace .Clarke, Sir 
William Griffiths, Sir Paul G ueterbock, Mr. A. J. 
M urphy and Sir A rthur Srnout as vice-chairmen of 
council. Mr. Preston’s election to the chair involved 
his resignation from  the post of hon. treasurer, and 
Mr. F. C. Braby was elected hon. treasurer and a 
vice-chairman. To succeed Mr. A. J. M urphy as 
chairman of the research board, Dr.. M aurice Cook 
was elected to that post, which necessitated his resig
nation from the chairm anship o f the' Aluminium , 
Magnesium Industry Committee. In  this he' was sue-
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ceeded by D r. C. J. Smithells. The vacancy on the 
finance and general-purposes committee caused by the 
resignation of Mr. A. J. M urphy has been filled by 
Mr. T. M. H erbert, who has also accepted an invita
tion to serve on the research board.

During the year, the council welcomed a new mem
ber, Mr. D. P. C. Neave, who was elected some time 
ago to fill a vacancy caused by the death of Sir 
Clifford Paterson. A nother vacancy on the council 
has later arisen from  the resignation of Mr. D. W. 
Aldridge, who has served on the council since 1943 
but finds it impossible to continue owing to the length 
of time he spends abroad.

Co-opted membership of the council decreased by 
the withdrawal of Sir Ben Lockspeiser on his appoin t
ment as secretary of the D epartm ent of Scientific and 
Industrial Research, but this was off-set by the co
option to the council of Dr. U. R. Evans, who has 
for m any years been closely interested in  the technical 
work of the Association. Fortunately, Professor 
M urphy’s interest in our work has been retained by 
his co-option by the council at their meeting in 
January, 1950.

T here has only been one change in the membership 
of the industry committees, M r. W. T. Butcher having 
accepted an  invitation to serve on the Lead. Tin Com 
mittee. Finally, in noting these changes in the council 
and our senior committees, one cannot but rem ember 
the tragic death during the year, in an air disaster 
in Canada, of Mr. A. D. Storke, who served on the 
council from  1940 to 1945 and who was such a useful 
member and good friend of the Association.
Staff

This year there has been a slight reduction in the 
total num ber of staff. This is due to a fall in the 
numbers o f several grades, without any concen
tration in a particular department.

Inform ation D epartm ent and Library
Since January, 1949, the Association’s new m onthly 

publication, the B.N.F. Research Supplem ent, has been 
appearing. The research summaries printed in  it are 
provided by the liaison and research departments, the 
editorial and publication side being undertaken in the 
inform ation departm ent.

The library has continued to operate a t full 
capacity. In 1949, loans to members, government 
departm ents and others num bered 8,655, as com pared 
with just under 8,000 in  1948. Of the 494 member 
companies, 238 (48 per cent.) made use of the loan 
service. While this evidence of the extensive use of 
the library service is very gratifying, there are 
obviously numerous members w ho still do not make 
use o f this service and who could do so with advan
tage. In ternal loans, from the library to members of 
the staff, numbered 6,568. Additions to the library 
stock during the year were 118 books and 1.134 other 
items.

Liaison and Technical Service Departm ent
The liaison and technical service departm ent was 

formed in 1933 under the name of “ developm ent 
departm ent ” with the object of bridging the gap be
tween the production o f a research result and its 
application in industry. This is still the ultim ate aim  
of the departm ent, and the activities which it  under
takes are those which have been found by experience 
to be helpful in achieving this object. In recent years, 
there has been increased emphasis on the im 

portance of the Association's liaison activities, and it 
is thought therefore that members may be interested 
to have a  fuller report th an  usual o f the w ork of 
this departm ent during the past year.

T he methods used by the liaison departm ent staff 
vary widely. In general, they can be summarised as 
the development o f a research result into an industrial 
operation, the presentation to members of the infor
m ation so gained, and  the  provision of assistance to 
the industry in the use of the inform ation. The 
following description of the specific activities of the 
liaison departm ent shows the steps that are taken.

D evelopment Reports
Some research reports are of such a nature that 

the practical application of the research findings is 
obvious and no further steps are necessary to  bring 
them to the notice of members’ representatives. On 
the other hand, some researches, particularly those 
that have been in 'progress for a long time and the 
results of which are  scattered through a num ber of 
reports, require the collection and clarification of the 
findings. In some cases, also, the work has been done 
on a sm all scale o r in some way remote from  prac
tice; if so, the liaison departm ent’s first duty is to 
investigate either in the laboratory or in members’ 
works the extent to which the findings are directly 
applicable. W here this involves trials on an  industrial 
scale the co-operation of mem bers is essential and is 
generally given, but in some cases further laboratory 
work to clear up particular points is required and 
is undertaken by the liaison departm ent. The im
mediate objective is the production of a development 
report summarising the findings of the w ork and 
describing how the results can be used.

Development report No. 52, “ The Production of 
Bronze Sand Castings,” issued to  members this year, 
did not involve any laboratory work by the liaison 
staff but included the results o f practical trials of 
the Association’s recom mendations carried out by 
members under the supervision of B.N.F. staff. 
Another developm ent report on similar lines, D.53, 
” The Melting and Casting of Aluminium-M agnesium 
Alloys,” has also been issued to members.

Technical Enquiries
M embers are invited to ask the Association fo r in

form ation on any problem  concerning the m anufac
ture or use of non-ferrous metals, particularly on any 
problem arising in their production qperations. This 
service is called on to a large extent and is en
couraged by the staff because of the opportunities it 
offers fo r the introduction of improved methods or 
materials. D uring the year, 994 technical enquiries 
were received and 51 per cent, o f the membership 
used this service. The num ber of enquiries received 
during 1948 was 821.

AH these enquiries are m atters needing considera
tion, discussion with the member and in m any cases 
some experim ental work in examining, for instance, a 
com ponent which has failed, o r in testing the suggested 
remedy. Simple questions that can be answered im 
mediately from  com m on knowledge are not included 
in the above figures. The liaison staff are respon
sible fo r answering technical enquiries, but consider
able calls are m ade on the research staff where their 
specialist knowledge will be helpful. This applies to  
all the  work of the liaison departm ent but particularly 
to the technical enquiry service.

Technical enquiries are  strictly confidential, although 
in a fewr cases, where a num ber of enquiries is re
ceived on the same subject, mem bers are asked whether 
we m ay refer the m atter to  one of the association’s
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research committees. In  other cases, where it is
thought that a solution which has been found to a 
particular problem would be helpful to  other mem
bers, the original enquirer is asked w hether he has 
any objection to the disclosure o f the inform ation that 
has been given to him.

Review of Research Progress
A  review which followed of the progress made d u r

ing the past year was classified under headings corre
sponding to the four industry committees with a 
separate section fo r those researches which were of 
more general interest and which were the immediate 
responsibility o f the research board. We extract those 
of direct interest to the foundry industry.

Casting of C opper/N ickel Alloys
The effect o f m etal/m ould reaction on the sound

ness and strength of the inadequately-fed parts of 
ribbed-plate leaded gunmetal castings was reported to 
members in the early part o f 1949. The research was 
terminated at a committee meeting held on A pril 11, 
1949, since it was considered that sufficient work had 
been done to enable mould reaction to be controlled 
and used in industrial practice.

T he Association’s recommendations have been tried 
out in a foundry making about 3,000 valve castings 
per week, mainly in 8 5 /5 /5 /5  leaded gunmetal. As 
a result, the num ber of castings rejected has been re 
duced by about 2 per cent, of the total production— 
a most valuable saving when time and money have to 
be spent in  machining each casting before the final 
pressure testing.

A development report, “ The Production of Bronze 
Sand Castings,” based on the Association’s work, has 
now been prepared fo r the guidance of members.

N ew  Researches
The Industry Committee has decided to include in 

its program m e new research on the subject “  G rain 
Refinement o f Cast Copper-Base Alloys.” It is hoped 
to apply the principles which have emerged from the 
successful study o f grain refinement of light alloys.

Aluminium, Magnesium and Their Alloys

Experim ents on the identification of solidification 
nuclei in fine-grained alum inium alloys have been 
continued; carbide particles have been identified in 
alloys containing tantalum , and additional work on 
boron-containing alloys has confirmed the earlier indi
cations that alum inium-boride crystals act as nuclei 
in these alloys. The effect o f sim ultaneous additions 
of titanium  and boron in refining the grain of cast 
alum inium  alloys has been investigated. These addi
tions are often stated to be m ore effective together 
than alone. A ttention has been given to the possible 
formation of titanium-boride particles or titanium 
boride/alum inium  boride mixed crystals which could 
act as nuclei, and to the practical advantages of the 
process such as the possibility o f using high casting 
tem peratures w ithout producing the usual grain 
coarsening.

The m arked influence of grain size on the tensile 
properties of high-strength alum inium  casting alloys 
has been investigated, including the effects o f varia
tions in superheating and casting tem peratures, pour
ing rate and methods o f introducing the titanium. In 
connection with the latter, attem pts have been made 
to prepare alum inium  / titanium alloys with higher 
titanium  carbide contents, so that the grain-refining 
additions can be m ade more effective; these experi
ments are continuing.

As a result of this work, two Papers have been 
published, one on the mechanism of grain refinement 
and the other on the influence of grain size on tensile 
properties.

Using the results obtained with aluminium alloys, 
preliminary experiments have been carried out on the 
grain refinement of cast copper-base alloys, and a 
few experiments have also been made with cast lead- 
base alloys.

When it was proposed to terminate the research on 
m etal/m ould  reaction in light alloys, the research 
committee raised strong objections. The industry 
committee therefore arranged for foundry trials to be 
made to see just how far the Association’s recom 
mended methods of inhibition were successful in cast
ings of large section. Test castings prepared by 
several members o f the research committee have been 
examined by the staff. The addition o f 2 per cent, 
boric acid to the sand and 0.025 per cent, beryllium 
to the alloys inhibits the reaction in  castings up to 
3 in. diam., but no t in  larger castings. The com 
mittee feels very strongly that a  better understanding 
of the reaction is needed, and provision has been 
made fo r further work on the more theoretical aspects, 
including the effect upon the reaction of water-vapour 
concentration in the environment and beryllium con
tent of the alloy.

Vitreous Enamels' for Aluminium
During 1949, three new vitreous enamels were re

ceived fo r testing, and a t  the end of the year a report, 
summarising recent developments in this field, was 
made available to members. The problems inherent 
in producing a durable vitreous coating suitable for 
application to light alloys have not yet been entirely 
solved, but a useful beginning has been m ade and 
two enamels have now reached the stage of com 
mercial production. One of these is a lead-bearing 
enamel and the other leadlcss, and in both cases the 
range of suitable application is restricted.

In addition to the ad hoc testing of enamels, work 
is also in hand, in conjunction with the Aluminium 
Development Association and the m anufacturers of 
enamel, w ith a  view to finding improved methods of 
application to cast and wrought m aterials. T he in
fluence of alloying constituents upon the nature of 
the bond between the m etal and enamel is also being 
examined.

Thermal Gradients in Castings
W ork described in the previous annual report on 

(a) the mechanism of solidification of various alloys, 
and (b) the rate o f heat extraction at the corners, re 
entrant corners and curved surfaces o f dry  sand 
moulds, has now been completed and the results of 
this work have been released to members.

A study of the solidification of plate castings of 
various thicknesses made in pure alum inium, a  mag
nesium /10 per cent, alum inium  alloy, alum inium 
bronze and tin bronze, is being m ade with the objects 
of correlating the mechanical properties o f the plates 
with the solidification characteristics o f the alloys 
and with their solidification rates when cast in differ
ent thicknesses. The plates are sim ilar to  those used 
in earlier w ork with an alum inium /4 per cent, copper 
alloy. Prelim inary results have shown tha t the mode of 
freezing of plates m ade in skin-forming m aterials such 
as pure alum inium and alum inium  bronze is quite 
different from  that of plates made in alloys such as 
the alum inium /4 per cent, copper and the m agnesium / 
10 per cent, alum inium, which solidify in a pasty 
manner.
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Visit to Vickers Armstrongs
On Wednesday of last week, a  party of about 60 

members of the London branch of the Institute of 
British Foundrymen visited the Crayford, Kent, works 
of Vickers-Armstrongs, Limited. This works, com 
pletely devoted to arm am ent production during the 
war. has now changed over to production of an un 
usually wide range of domestic machinery. Plant is 
made for a num ber of industries ranging from 
machines for preparing choc-ices to  petrol pum ps; in
termediate are paint-grinding machines, wire-stitching 
machines, kneading machines, cardboad-box making 
and book-binding machines.

F o u n d r y

The visitors were, naturally, very interested in the 
foundry, which is essentially of the jobbing variety, 
making castings up to .ab o u t 3 tons individual weight 
mainly in iron, but also, a fair quantity of aluminium 
and copper-base alloys. The total tonnage is of the 
order of 130 per month, and green-sand moulding is 
practised. There are several moulding machines, these 
being engaged on the few repetition lines; all the 
work is for internal consum ption, and the range is 
remarkably varied. Local sand from the Erith seam 
is used. The foundry and raw materials are kept 
neatly and orderly, the shops are lofty and there are 
elaborate heating and ventilating ducts, described as 
very efficient in operation. In the patternshop, where 
all the company's requirements are made, there was 
a well-integrated layout, with benches towards the 
centre and machinery, which included a “ W adkin ” 
pattern-miller and several lathes, to one side. In this 
shop the plant comprises a mixture of line-shaft and 
individua 1-drive machines. Both wooden and metal 
patterns are produced, though the latter are seldom 
called for.

During the visit to the pattern stores, where there 
are said to be over 100.000 patterns, the works’ 
"  p a p e r" system for production and stores control 
was outlined. Its im portance can be gauged front 
the vast number of intricate parts and operational 
schedules in use, and it was pleasing to find the 
executives unanim ous in their opinions as to its 
efficacy.

A visit was made to the washing and changing centre 
specially built for foundry employees. Locker rooms 
as well as all the facilities were in spotless condition, 
and it was reported that a very high percentage of 
the workers take advantage of these amenities. It 
may be helpful to other foundries to record, briefly, 
the firm’s experience with this section of amenities 
provision fo r foundry workers. Some years ago. a 
separate amenities biock was erected and equipped, 
but this was so shockingly misused and wantonly 
damaged that management and dependable workmen 
alike were scandalised. As a result of a joint meeting, 
it was agreed that when the equipment and buildings 
had been repaired, any person found wilfully causing 
damage should be instantly dismissed, and this proviso 
was rigidly enforced and supervision was provided. 
This arrangem ent was respected, the facilities provided 
were well looked after and kept clean. Finally, upon 
seeing the success of the joint responsibility, the firm 
rebuilt and re-equipped the whole section on a more 
lavish scale, and that third installation was the one 
inspected by the London visitors.

Apprentices and Amenities
The system in the works for the intake and training 

of apprentices is commendably well organised. “ Shop 
boys " a re  taken direct from school and attached to 
various departments. Suitable entrants, at the age of

16, commence- a six-months' training course under a 
qualified instrucutor. During this time they are taught 
the purpose and method of operation of all m anner 
of metal-working tools— lathes, bandsaws, millers, 
etc. All these machines are nicely laid out in 
a separate shop, and good use is made of colour, for 
machines, services and walls. Adjacent to  the shop 
is a class-room where the boys go for lectures by 
qualified w orks’ staff on two afternoons per week. 
Additionally, they are released for part-time studies at 
the local technical school. The visitors were very im 
pressed by the general standards of neatness and 
cleanliness shown everywhere,, and much admired the 
beautiful sets o f engineering and founders’ small tools 
w hich’the boys make during their 6 months’ course 
for their own subsequent use. All the operations in 
making the tool kit are laid out as blue-print opera
tions embodying exercises in the use of the various 
hand and machine tools available.

Out o f a total of 1,500 employees there are currently 
about 80 apprentices. The foundry personnel of 130 
includes about 50 skilled moulders, 12 core-makers. 
five apprentices and two “ sho;p boys.” No difficulty 
is experienced in getting foundry apprentices, fo r the 
conditions arc excellent and wages are attractive.

A fter completing the tour o f inspection by visiting 
a large num ber of machine and assembly shops, du r
ing which period individual finished machines were 
demonstrated, the partly assembled for tea in one of 
the canteens, and thanks were suitably expressed by 
Mr. F. Arnold Wilson, branch president, to the manage
ment, to Mr. D. M orris, foundry manager, and to the 
guides. Mr. Kelly, works manager, responded for the 
firm.

Exhibition o f  Photom icrographs
M etallographers desirous o f submitting photom icro

graphs for an international exhibition, with the possi
bility o f medals and cash awards, will be interested in 
the forthcoming N ational Metal Congress and Exposi
tion in Chicago, October 23 to 27, 1950. The Congress 
is under the auspices of the American Society fo r 
Metals'. Photographic prints should be mounted on 
stiff cardboard, each on a separate m ount, carrying a 
label giving:— Name of metallographer, classification 
of entry, material, etchant, magnification and any 
special inform ation as desired. The m ode o f classifica
tion o f micros is as. follows:— (1) Cast irons and cast 
steels; (2) tool steels (except carbides); (3) irons and 
alloy steels (excluding stainless) in wrought condition; 
(4) stainless and heat-resisting steels and alloys; (5) 
light metals and alloys; (6) heavy non-ferrous metals 
and alloys; (7) powder metals (and carbides) and com 
pacts; (8) weld structures (including brazed and similar 
joints); (9) series o f micros showing transitions or 
changes during processing; (10) surface phenom ena and 
macrographs of m etallurgical objects o r  operations (2 
to 10 dia.), and (11) results by non-optical o r other un
conventional techniques. A first prize (a medal and 
blue ribbon) will be awarded to the best in each classi
fication. A G rand Prize, in the form of an 
engrossed certificate, and a money aw ard of S100 will be 
awarded the exhibitor whose work is adjudged “ best 
in the show.” British entrants will do well to send their 
micrographs by first-class letter mail endorsed “ M ay be 
opened for customs inspection before delivery to 
addressee.” Exhibits must be delivered between Octo
ber 1 and 20, either by prepaid express, registered parcel 
post o r first-class letter mail. Address: M etallographic 
E xhib it,.c /o  W. H . Eisenman, N ational Metal, Congress 
and Exposition, International A m phitheater,' Chicago, 
111., U.S.A.
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Notes from  the Branches
London Branch

A t the Annual General Meeting, of the London Branch 
of the Institute of British Foundrym cn held at the W al
d o rf  Hotel on A pril 26, the following office bearers were 
elected fo r the 1950-51 session, commencing officially 
on July 1. As president, Mr. F. Tibbenham ; as senior 
•vice-president, Mr. L. G. Bercsford, B.Sc., F.I.M .; as 
junior vice-president, Mr. D. G raham  Bisset; as honorary 
secretary and treasurer, Mr. W. G. M ochrie (re-elected) 
and as honorary auditors, Mr. V. Delport (re-elected) 
and Mr. Barrington Hooper, C.B.E. (in place of Mr. C. 
Cleaver, who retired after about 25 years’ service in 
that capacity). As members o f council. Mr. J. P. Ellis, 
Mr. E. S. Renshaw and Mr. W. Wilson were elected to 
serve for three years and Mr. M. Glenny to serve for 
two years. As branch representatives to general council, 
Mr. C. H. Kain, F.I.M ., Mr. V. Delport, and Mr. E. M. 
Currie, F.I.M ., were re-elected and Mr. F. Arnold 
Wilson (the retiring president) was elected. Mr. F. 
Hudson was re-elected as branch representative to tech
nical council; Mr. George Pierce was re-elected and Mr.
A. R. W izard. M r. S. Pipes and Mr. A. Whiles addi
tionally were elected as stewards and Mr. J. P. Ellis 
(re-elected) as projectionist.

Following the business meeting, a Paiper, “ M odern
ising an Iron Foundry,” was given by Mr. L. W. Bolton 
and Mr. D. W. Ford. This described the installation 
of mechanical aids into a foundry where previously 
hand moulding operations had been carried out. Par
ticular emphasis was given to the means for the removal 
of dust at the knock-out and in the fettling shop as 

.well as experiences in heating, lighting and the appli
cation of colour in the foundry.

N ew  Catalogue
M oulding Machines. The publication o f a new 

catalogue by British Moulding Machine Company, 
Limited, o f Faversham, Kent, gives a complete answer 
to the criticism that foundry equipm ent houses do not 
pay sufficient attention to the question of spare parts. 
In this catalogue no fewer than 472 bits and pieces are 
illustrated, described and given a code number. M ore
over, the exact location of each com ponent in the con
struction o f the machine is clearly shown. The detailed 
description of its construction, installation and opera
tion is excellent, so much so that a non-mechanically- 
minded person like the reviewer can readily follow the 
text. Incidentally those o f our readers overseas who 
have from time to time to undertake translation will 
find this well-illustrated brochure of the greatest use. 
I t is easy to find the equivalent in  one’s own language 
when every component is pictured and named. So 
far as foundry equipm ent is concerned, the brochure 
breaks new ground and the reviewer is convinced that 
it will be appreciated by castings manufacturers. It 
is well produced, and carries a pale-grey cover with 
the well-known B.M.M. device in red. Coil spring 
binding has been used and it is interesting to note it 
has been printed in the com pany’s own offices, mainly 
for distribution in America and Canada, but a modified 
edition is being prepared for distribution in this country.

T e n d e r s  a r e  i n v it e d  for equipping heavy m etal
lurgical and foundry laboratories comprising an exten- 
-sion to the M unicipal College of Technology, M an
chester. Details are to be found in the advertisement 
pages of this issue.

House Organs
“ 600 ”—Vol. 24, No. 110. Published by George 

Cohen, Sons & Company, Limited. Cunard Works. 
Chase Road, London, N.W.10.

The reviewer confesses that he often purloins the 
“ funny stories ” appearing in “ 600 ” for retailing in 
smoking rooms without acknowledgement, so, for the 
following item of news, indebtedness to “ 600 ” is 
readily accorded. K. & L. Steelfounders & Engineers, 
Limited. Letchworth, have installed a new Twintable 
Tablast machine in their stccl-foundry dressing shop. 
This machine, which is the first of its type to be in
stalled in this country, makes for quicker and cheaper 
shot-blasting. There are many other items of news 
about this foundry, the provision of the radiographic 
service for the steel-foundry personnel being outstanding. 
The other foundry belonging to the “ 600 ” group — 
the M etalclad Foundry of M orriston— is also in the 
news, as its capacity has been extended. As for the 
lest, well, it is just “ 600 ”—well-written articles, good 
cartoons and funny stories.

F.B.I. Review, Vol. 1, No. 1. Published by the Federa
tion of British Industries, 21, Tothill Street: 
London. S.W .l.

This new magazine is designed to serve the interests 
of the members o f this organisation, by dealing with 
efficient production and the methods of increasing over
seas trade. The form er in this issue is covered by an 
-article on Production—Problems and Prospects, by Mr.
B. White. It shows up the appalling difference between 
Cost o f plant replacement to-day as compared with 
1939. For the second there is an article on D ollar Sales— 
the Need for Follow Through. Nine precepts are 
listed, mainly concerned with the choice of a distri
butor. The magazine is well laid out and adequately 
illustrated.

Carron Cupola, Vol. I, No. 2. Issued by The Carron 
Com pany of Falkirk.

Why do Scottish editors of house organs so often 
start their notes by meteorological observations? The 
weather is quite a good opening gambit for an interest
ing conversation, but it can be overdone. It is perhaps 
a little mean of the reviewer to criticise w hat is only 
the second isSue of this magazine, and it would have 
been more appropriate to have made this observation 
about some of the more mature publications. F or the 
rest of the magazine there is nothing but praise, as the 
contents will, it is reasonable to assert, well satisfy 
the staff.

B.C.U.R.A. Quarterly Gazette, No. 8. Published by 
the British Coal Utilisation Research Association. 
Leatherhead.

This bulletin is designed to interest the staffs of 
concerns manufacturing apparatus designed to use solid 
fuel, and amongst these, o f course, are numerous 
foundrymcn. The description o f a new type of central 
heating boiler used in Sweden is a case in point. This 
issue is im portant as it contains the text of a speech 
by Sir Charles Ellis, F.R.S.. made as president on the 
occasion of the annual meeting. The bulletin does not 
carry the address of the publishers as it should.

Rubber Developments, M arch, 1950. Issued by the 
British R ubber Development Board, M arket Build
ings, M ark Lane, London, E.C.3.

Though of bu t incidental interest to foundrymen, this 
well-produced house organ invariably carries articles of 
a helpful character. One, for instance, covers the use 
of rubber stamps for engineers’ drawing offices, A 
second deals w ith the rubber impregnation of boots.
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44 Quickdraw ”
A  Nctv Sketching Device

The drawing of plans and sketches is normally the 
province of the drawing office, but in many cases it is 
necessary for quick, but reasonably accurate, drawings 
to be prepared for submission to clients o r even for 
the discussion of smaLl points at the end of a letter. 
Again, the patternm aker or moulder may desire to 
indicate to the draughtsman some alteration in a 
pattern.

A new device sold by the Quiokdraw Company, of 
127, G unnersbury Avenue, London, W.3, has just been 
brought to our notice, and is illustrated in Fig. 1.

F i g . 1.— “  Q u ic k Dr a w  ”  R a p id  S k e t c h in g  A p p a r a t u s .

It enables a person with little previous experience of 
drawing to make sketches, plans, or other outlines 
rapidly and accurately to scale.

The pantograph, to which the template is neces
sarily attached, ensures that the principal lines are 
vertical o r horizontal, whatever the position of the 
template. The shaped edges of the tem plate enable 
lines to  be drawn at any o f the principal angles, includ
ing those for isometric “ perspective ” sketches. Circles 
o f various sizes m ay be drawn quickly and accurately, 
and small perforations in the instrum ent enable a 
num ber of equally-spaced horizontal lines to be drawn 
at intervals o f 4 or even -pr in- The scales 
are in fractions of an inch and in millimetres. The 
tem plate and pantograph are m ade of plastic and are 
m ounted on a  light board contained in a portfolio. One 
drawing-pin only is required to seoure the paper in 
position. The largest size o f drawing possible is 13 by 
10 in., but. o f course, sm aller reproductions are easily 
effected. This instrum ent seems to  have potentialities 
fo r quick mechanical visuals, and suggests many uses 
whereby draughtsmen could produce a quick “ one-off ” 
sketch. Members of our drawing-office staff are 
enthusiastic as to its capabilities and uses.

M r. B. L. P a g e  has been appointed a director of John 
Dale. Limited, New Southgate, London, N .l l .  Mr. Page 
is the general m anager of the com pany’s foundry section.

Australia’s M otor-car Industry
The ten thousandth Australian-built Holden car has 

come off the assembly line a t G eneral M otors-Holden’s 
works at Fisherm en’s Bend, M elbourne.* Although 
Australians have been making m otor vehicles for more 
than 50 years, conditions favourable to the large-scale 
production of cars in the country have only arisen since 
the recent war. To-day, the first mass-produced 
Australian car, the Holden, is being produced a t the 
rate of 20,000 a year. In many of the Australian States 
new projects are being planned which will eventually 
bring low-priced locally-made cars within the reach of 
most Australians, and provide a surplus for export.

During the war, the late Mr. John Curtin, Prime 
M inister at the time, called on m anufacturers to submit 
plans for the large-scale production of an all-Australian 
car. Of the hundred detailed proposals received, the 
first m ajor plans came from G eneral M otors-Holden's 
Limited. These were approved by the Government. The 
company invested £8,500,000 in the project, which aimed 
a t the production o f a 6-cylinder 21-horsepower car 
suited to Australian conditions. G eneral M otors agreed 
that imported parts and components should not exceed 
10 per cent, of the list price for the car, o r 5 per cent, 
of its weight.

With its relatively low fuel consum ption and swift 
acceleration the Holden has proved that Australian 
technicians and workmen are capable of first-class pre
cision engineering and skilled assembly. The flow of 
parts to General M otors plants from hundreds of Aus
tralian com ponent manufacturers proves also that the 
m otor industry can be established on a firm footing.

Within the last few years, a num ber of overseas and 
local manufacturers have prepared projects for large- 
scale car production in A ustralia. T he Ford  M otor 
Company, for example, has announced plans to increase 
the A ustralian-made content of its V8 model marketed 
in Australia.

Among English manufacturing companies, the Nuffield 
Organisation officially launched its A ustralian project 
on March I. Viscount Nuffield, head of the firm, 
attended the ceremony. A local enterprise recently 
formed to develop the m otor industry within Australia 
is the L.J. Hartnett Company. The H artnett project 
envisages a “ people’s car ”—a 4-seater aluminium 
sedan, priced in the region of £430. The prototype, 
based on designs prepared by the French Société des 
Brevets J. A . Grégoire, is now in Sydney.

* F ou n d ry  d escribed  in  our issu e  o f  M arch 30. 1950.

House Magazines on Show
A n exhibition o f current house magazines, arranged 

by the British Association o f Industrial Editors in con
junction with the Federation o f British Industries, was 
held at the F.B.I. Council Room, Tothill Street. 
London, S.W .l, on M ay 4. The exhibits could be 
broadly classified into those intended to provide inform a
tion and news fo r the issuing com pany’s own employees, 
o r to keep mem ber firms of a group in touch w ith each 
other, and those which were intended fo r “ external ” 
use, fo r the benefit o f agents and customers, especially 
in overseas countries. The magazines themselves 
ranged from the expensively produced “ prestige ” 
journal to the “ news-sheet ” type o f information 
bulletin. M ost o f the house organs on show were 
those of the larger firms and  combines, and  although a 
sm all exhibition such as this must necessarily be 
selective, the foundry industry, with its many excellent 
publications, could well have been m ore fully repre
sented.
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Iron Ore in Venezuela
Existence of large deposits of iron ore o f high 

grade in Venezuela has been known many years and 
the. Bethlehem Steel C orporation, the largest inde
pendent concern in the United States, acquired interests 
there at El Pao some ten years ago. M ore recently, 
the threatened depletion o f the higher-grade Mesabi 
iron-ore reserves has led the United States Steel C or
poration to undertake intensive exploratory w ork re
sulting in the discovery o f the Cerro Bolivar and other 
large deposits o f high-grade iron ore.

The Cerro Bolivar deposit is o f outstanding im port
ance, there being tremendous masses of solid iron ore  
o f very high purity. Drillings here have proved the 
existence of vast reserves. The explored area is about 
600 yds. by 400 yds., the average depth o f ore  being 
nearly 150 ft. Regarding the deposits a t La In illa  
which is some 30 miles south o f the Orinoco River 
and 90 miles east o f Ciudad Bolivar, the ore bodies 
there, although high grade, are relatively small and 
cxt-end over a wide area. The reserves, however, do 
not appear to exceed about 10 million tons and are 
relatively unim portant compared with the discovery at 
Cerro Bolivar.

T ransport o f course presents a  problem since much 
work is involved in providing facilities to bring the ore 
some 200 miles to the coast before being shipped well 
over 2,500 miles to Sparrows Point adjacent to Balti
more, Philadelphia, and a  short haul away from  Pitts
burgh. The preliminary work in this connection is 
said to involve an expenditure o f many millions of 
dollars. In addition the C orporation has in view a  
large steel plant at Trenton just above Philadelphia on 
the Delaware River. This would receive ore direct 
from  the large ocean ore carriers.

South o f the Orinoco River and to the west o f the 
Caroni River, the C orporation has a  number of con
cessions containing reserves of the highest grades o f 
iron ore, said to exceed 1,000 million tons. It also has 
half-a-dozen concessions including La Irulla east o f  the 
Caroni River and south of the Orinoco. Although not 
com parable with Cerro Bolivar these deposits are of 
some importance. Regarding the problem of getting 
the ore to the coast from  C erro Bolivar, a railway 
survey has been m ade across country to a point on  the 
north coast near Barcelona.

Grinding o f Metals
The M inister of Labour and N ational Service has 

made Regulations under the Factories Acts amending 
the Grinding of Metals (Miscellaneous Industries) Regu
lations, 1925. The new Regulations,* which come into 
force on June 1, are entitled the Grinding o f Metals 
(M iscellaneous Industries) (Amendment) Special Regu
lations, 1950. They were first issued in draft form in 
April, 1949, and a modified draft was published in 
February of this year.

The main effect of the new Regulations is that the 
application to a particular room of some of the exemp
tions in the 1925 Regulations will in future depend upon 
how long certain work is carried on in that room , and 
not (as hitherto) upon how long a particular individual 
is employed on tha t work in the room. In addition to 
other m inor amendments the new Regulations also 
specify which of the provisions of the 1925 Regulations 
are intended to be in addition to. and which in sub
stitution for, certain provisions of the Factories Act, 
1937.

* S .I . 1950, N o . 688. O b ta in a b le  from  H .M . S ta tio n ery  Office, 
Y ork  H ou se, K in g sw a y , London, W .C.2, or loca l offices or 
th rou gh  a n y  b ookseller , price 2d., post free  5d.

New  Continuous Bar Mill
A new 11-in. continuous bar mill to be constructed 

on a large area of land adjoining the works o f the 
Park G ate Iron & Steel Company, Limited, at R other
ham will, it is claimed, equal, if not improve upon, 
any at present in existence. A nother m ajor develop
ment to be undertaken by the company is the recon
struction of charging and casting facilities at the blast
furnace plant. A uthorisations for the erection of the 
mill have been obtained, and work on the site has 
begun. It is hoped that the mill, which will have an 
output of 3,000 tons a week, will start production at 
the beginning of 1953.

The com pany’s extensive programme of mddernisa- 
tion and development is being undertaken at a cost 
of £2,000,000. The directors’ borrowing powers, 
formerly limited to £1,000.000, have been amended 
and now stand at £2,500,000. The scheme will be 
financed through the Finance C orporation for In
dustry, Limited.

The design of the new mill has been agreed upon 
in collaboration with the Bnightside Foundry & Engi
neering Company, Limited, Attercliffe, Sheffield, 9, 
who are to build the mill, and special visits have been 
made to the Continent and to the United States to 
study the latest developments in bar mills.

The installation of the new continuous bar mill has 
been decided upon because of trade developments. 
The mill will, when in operation, enable the company 
to increase its bar trade, and will absorb nearly half 
the com pany’s ingot output.

A complete system of mechanical charging has been 
installed in the blast-furnace plant. W agons are un
loaded by tippler, and after being conveyed to bunkers 
the materials are fed into skips by means of a scale 
car, the skips being hoisted to  the furnace top and 
emptied on to the bell. This equipm ent has been com
pleted for one blast furnace, which was blown in 
during January, and is now being extended to the second, 
which will be ready in July.

The blast-furnace scheme includes a pig-casting 
machine, and improved finish o f  its product will enhance 
the sale of any surplus pig-iron.

A rrangements fo r preparing and charging materials 
for the open-hearth furnaces are being revised. In 
1948 these furnaces were converted to the use of oil 
fuel instead of producer-gas, the conversion being under
taken at the Governm ent’s request a t a  time of acute 
coal shortage. Slightly higher working cost has been 
more than offset by increased steel output and better 
control of the furnaces. The use of oil fuel and the 
adoption of the continuous working week at the steel 
furnaces have effected a m arked increase in output which 
is now not infrequently 7,000 tons a week.

Further revisions are taking place in the cogging 
mills where alterations have already been made, and the 
new arrangements here will enable the com pany to deal 
with the larger outputs of steel ingots and m aintain the 
balance of production.

Crofts Canadian Subsidiary
Crofts (Engineers), Limited, of Thornbury, Brad

ford, have established a  com pany in C anada—C rofts 
Canada, Limited—and a selling organisation known as 
Britenco, Limited, will pu t on the Canadian market, 
straight from  stock held in C anada, the products of 
British engineering firms. Crofts have been respon
sible fo r the prom otion of the selling company, and 
have invited other British firms to join in the venture. 
Goods from  Crofts will be on show at the Canadian 
International Trade Fair a t T oronto this year.
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Personal
M r . J o h n  L a n g , new chairm an of the. Scottish T.U.C. 

General Council, is Scottish secretary of the Iron and 
Steel Trades Confederation.

M r . D a v id  B r o w n , managing director of David 
Brown & Sons (Huddersfield), Limited, engineers and 
foundrymen, has been elected to the comm ittee of the 
British M otor Racing Research Trust.

M r . S. N . G a r n e r , a member of the head office 
staff of Hall & Pickles, Limited, Port Street, M an
chester, 1, has retired after completing nearly 51 years’ 
continuous service with the company.

M r . B. G. C r e w e , assistant controller of the Board 
of Trade Patent Office, retired a t the end of April after 
nearly 50 years’ continuous service. Mr. Crewe is an 
international authority on copyright and on industrial 
property.

M r . J a m e s  W e ir , a director of G. & J .  Weir, Limited, 
Glasgow, has been elected president of the Helicopter 
Association of G reat Britain. W eir’s, who built aircraft 
during the first world war, spent over £60,000 on heli
copter experiments between the two wars.

M r. F. M. G. W h e e l e r  has been appointed head of 
the railway sales division of British Timken, Limited, 
manufacturers of tapered roller bearings, of N ortham p
ton. He was previously a deputy chief mechanical 
engineer in the Indian State Railway Service.

M r . W. S corr, managing director of Jarrow  Metal 
Industries, Limited, Sir W. G. Armstrong, W hitworth & 
Company (Ironfounders), Limited, Gateshead, and 
Armstrong, W hitworth & Com pany (Pneumatic Tools), 
Limited, is to resign from Jarrow  Town Council owing 
to pressure of business.

M r . R. T h o m a s , of John H arper & Company. Limited, 
has succeeded M iss J. B o o t h  as secretary of the Joint 
Committee for the Foundry Trades in Willenhall and 
Wednesfield. Miss Booth was thanked by the Com
mittee for her services and wished success in her new 
post as careers advice officer at the M inistry of Labour 
regional office in Birmingham.

M r , J. D. W o l f f , who has been chairm an of the 
London Metal Exchange fo r 21 years and a  mem ber of 
the Committee for 26 .years, has retired from  the Com
mittee. The position of chairman is to be filled by 
M r . W. K. D a v e y . M r . F r a n k  L. B a e r , the vice- 
chairm an, has also retired from the Committee and his 
place will be filled by M r . F .  C. C h i s n e l l , who took 
over from  Mr. Wolff last January as G overnment broker 
for tin.

Board Changes
H e n r y  H o p e  &  S o n s , L i m i t e d , metal window m anu

facturers, of Smethwick— Admiral J .  H . Godfrey has 
resigned from the board.

E d m u n d s , W a l k e r  &  C o m p a n y , L i m i t e d , steel balls 
and bearings m anufacturers, of Hendon, London, 
N.W.9—Mr. James Thom son M cNeil has been ap 
pointed to the board.

A l b io n  M o t o r s , L i m i t e d , Glasgow—Mr. William 
M ’Farlane, who has been secretary for 35 years, has 
resigned, but retains his seat on the board. Mr. J. E. 
Campbell, accountant for the company, has been ap 
pointed in his place.

N o r t h  B r i t is h  L o c o m o t iv e  C o m p a n y , L i m i t e d , 
Glasgow—Mr. J. B. M avor has been appointed chair
man in place of the late Sir Frederick Stewart. Mr. 
Mavor, who joined the board of the company in 1944, is 
chairm an of M avor & Coulson, Limited, Glasgow. He is 
a member of the South-West Scotland Electricity Board 
and a governor of the Royal Technical College, 
Glasgow.

Steel Industry’s Future
Confidence in the British iron and steel industry's 

ability to expand in the face of increasing world 
competition, and in its capacity to run its own affairs 
w ithout State interference was expressed by Mr. E. W. 
Senior, commercial director of the British Iron and Steel 
Federation, a t the recent annual dinner of the Lincoln
shire Iron and Steel Institute, held at Scunthorpe.

To-day some 320,000 people were engaged in the 
iron and steel industry, an increase of 5 per cent, over 
1947, and production had increased by no less than 
25 per cent., he said. The achievement was due to 
the w ork of all in the industry. “ But,” he declared. 
“ by their efforts alone such production as we have seen 
lately could never have been achieved. I think the 
w ork of management and of technical management has 
been a major factor.”

Referring to the record output during M arch, Mr. 
Senior said that of that notable achievement, N orth 
Lincolnshire produced just under 10 per cent. ‘‘ With 
ores that are among the leanest in the world I wonder 
w hat N orth  Lincolnshire would have done if it had 
the Mesabi range to get at.”

Of nationalisation Mr. Senior said he did not agree 
with those people who alleged that the achievements 
of the industry were the results of fears of the threat 
of nationalisation. Even before the w ar when free 
products were admitted to this country while other 
countries overseas had fenced themselves in with tariffs 
the British industry were pioneers jointly with the em 
ployees and the trade unions in setting a high standard. 
Between the wars, development was going on in the 
industry in Corby, Ebbw Vale, Shotton, and, above all, 
in N orth Lincolnshire, where output was increasing 
more rapidly than in any other part of the country.

An appeal fo r wider membership in the Lincolnshire 
Institute was made by the president, Mr. H. M- 
Henderson, general sales manager of the United Steel 
Companies, Limited.

Alum inium  from Canada
The Ministry of Supply has contracted to buy

96.000 metric tons of virgin alum inium from Aluminium. 
Limited, of Canada during 1950. Total im ports of 
virgin aluminium from Canada during 1950 are 
expected to reach about 136,000 tons, comprising
96.000 tons from the new contract and about 40,000 
tons under the 1949 contract.

In 1949, when 161,000 tons were imported from 
Canada, stocks rose above the level considered neces
sary. D uring 1950 stocks will be reduced to the 
required level. These im ports from Canada, together 
with alum inium  from  European and home production, 
will provide an adequate supply fo r the U K  fabricating 
industry, which in 1949 used 181,500 tons.

Britain’s alum inium im ports from Canada are paid 
for by M arshall aid dollars; since the beginning of 
M arshall aid 300,000 tons of C anadian aluminium have 
been paid fo r in this way.

T h e  L e ip z ig  F a ir  O f f ic e  has now issued a final report 
on the results of the 1950 Spring Fair. The report states, 
inter alia, that the demands, particularly of foreign 
customers were much more exacting than they were a 
year ago. Prices were sometimes considered too high, 
m ore so those of consum er than capital goods. Foreign 
customers mainly complained about prices of furniture, 
textiles and clothing, toys, leather goods, precision tools 
and instruments, optical goods, and industrial requisites. 
Only 25, per cent, of all exhibitors' were fully satisfied 
with export business at the Fair, despite the considerable 
turnover.
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Obituary
M r . A r t h u r  N ie l d  W in d e r , a director of Cammed 

Laird & Company, Limited, died on April 29.
M r . R o b e r t  W. C u t h il l , foundry manager with 

Douglas Fraser & Sons, Limited, A rbroath (Ayrshire), 
died last Friday. He was 58.

M r . W il l ia m  W il k i n s o n , form erly a director of 
Judson & Hudson, Limited, engineers and millwrights, 
of Keighley (Yorks), died on A pril 13. He was 77.

M r. B e n ja m in  B o t t , who retired in 1948 after having 
been with C. & W. W alker, Limited, gasworks engineers 
and ironfounders, of Donnington, near Wellington 
(Salop), fo r 66 years, has died a t the age of 81.

M r . C. T. M o n s e u r , the well-known Belgian pig- 
iron agent, died at his Libge home on April 29, at 
the age of 60. He had never fully recovered from 
the effects of a very severe motor-car accident 15 
months ago.

M r . F r e d e r ic k  R o d d i s , cashier at Kayser, Ellison & 
Company, Limited, steel manufacturers, of Carlisle 
Street, Sheffield, died recently. Mr. Roddis, who was 
74, was within five months o f completing 60 years’ 
service with the company.

M r. R o b e r t  P e t e r  B e t h e l l , a form er president of the 
Staffordshire Iron and Steel Institute, and works 
manager of G. & R. Thomas, Limited, pig-iron m anu
facturers, of Bloxwich (Staffs), has died at the age of 78. 
Mr. Bethell had previously been works m anager of 
Bradley & Foster, Limited, manufacturers of refined 
iron. etc.. of Darlaston (Staffs).

M r . St a n l e y  A l e x a n d e r  J a c k s o n , a director and 
general m anager o f Samuel Fox & Company, Limited, 
steel m anufacturers, o f Stocksbridge, near Sheffield, 
died on April 30. H e joined the company in 1933, 
being appointed to the board two years later. Mr. 
Jackson had been general manager since 1943, before 
which he was general works manager.

Wills
F a lk , G u st a v , a  d irector an d  form erly  ch a irm an  o f  

F a lk , S tad e lm an n  & C om pany, L im ited , m a n u 
factu rers o f h e a t in g  and co o k in g  a p p lia n ces , etc.,
o f F arrin gd on  R oad, London, E .C .l ...............  £87,244

X e w s u m , M a jo r  H .  E .  (retired ), ch a irm an  of S h ip ley  
& C om pany, L im ited , iron, s tee l, an d  m e ta l s to ck 
holders, o f  L incoln , a  d irector of R obey & C om 
p an y , L im ited , en g in ee rs  an d  b oilerm ak ers, of 
L in co ln , an d  R oth erh am  F orge & R o llin g  M ills
C om pany, L im ited  ................................................................  £38,753

W r i g h t ,  L t .- C o l .  S. C., m a n a g in g  d irec to r of C. & C.
W rig h t (B o sto n ), L im ited , iron an d  stee l m er
ch a n ts , o f  B oston  (L in es) ........................................ £29,198

H a l l .  L e e s , iren founder, of G ronan t R oad, P res ta ty n ,
N . W a le s  ...............      £26,218

D ic k in s o n , H knry , ch airm an  o f B u tterw orth  &
D ick in son , L im ited , ironfou n d ers ...........................  £45.730

C h a l l in o s w o r t h , W . H ., a  d irector  an d  la te  m a n a g in g  
director o f W . II. C h a llin gsw orth . L im ited , iron
fou nd ers, e tc ., o f  H e a th  S treet, B irm in g h a m , 18 £15,782

Rhodesian Metallurgical Plant
A new metallurgical plant to be constructed in 

Southern Rhodesia is to  be operated by Rhodesian 
Alloys, Limited, a new company sponsored by John 
Brown & Company, Limited, Clydebank.

The authorised share capital o f Rhodesian Alloys is 
£1,000,000, which when issued will be taken up by a 
com bination o f John Brown & Company, and a  small 
num ber o f o ther shareholders. The new plant will be 
established in  Gwelo, and will take electric power from 
the Electricity Supply Commission o f  Southern R ho
desia. C onstruction work is expected to take about 
two-and-a-half years and  John Miles & Partners (Lon
don), Limited, will act as consulting engineers.

The first production will be of ferro-chrome, utilising 
the local ores.

N ews in Brief
A c o n t r a c t  from India for Diesel engines woih 

£1,000,000 has been secured by F. Perkins. Limitd, 
Peterborough.

T h e  t e l e p h o n e  n u m b e r  of Aluminium Unici. 
Limited, The Adelphi. Strand, London. VV.C.2, hs 
been changed to T rafalgar 7878.

M r . W. F. S. W o o d f o r d  has been appointed actig 
secretary of the Institution of Production Enginees 
following the resignation of M ajor C. B. Thorne, M.C.

G r a n g e m o u t h  I r o n  C o m p a n y , L i m i t e d , are to cary 
out additions and internal alterations to their offices t 
Grange Iron Works, Falkirk, at an estimated cost f 
£3,650.

F a l k i r k  I r o n  C o m p a n y ,  L i m i t e d ,  are to erect showr 
baths for the use of trainee apprentices and foundy 
workers at Castlelauric W orks, at an estimated cost f  
£2 ,000 .

P o w e r  J a c k s , D m it e d , have appointed Normal 
Stanley & Company. 56. Marshall Drive. St. Alban. 
Herts, as their London main distributors for the Nev- 
ton Hydratruck.

A s m a l l  o il  t a n k e r , which has been purchased a 
Norway by the British Iron & Steel C orporation, s 
to be towed for breaking up by M etal Industrie. 
Limited, at Rosyth.

F r e e  f il m  s h o w s  arc given a t lunchtime each Wedne- 
day to employees of the Stanton Ironworks Compan;, 
Limited, near N ottingham. Lunch-hour gramophore 
record recitals are also proving popular.

O n  T u e s d a y  of last week Mr. N. P. Newman, J.P, 
and Mr. K. M arshall, M.A., left Southam pton in th: 
Queen Mary cn route for the United States, where the/' 
are visiting the A.F.S. Convention a t Cleveland.

D a m a g e s  o f  £200 were awarded at W alsall Count; 
Court to a 16-year-old girl, Betty Hollyhead, who hai 
to have her right-hand index finger am putated as i 
result of an  accident when cutting iron bars on  i  
machine a t the works o f Job W heway & Son, Limited, 
malleable-iron founders, o f Walsall.

“  M a t e r ia l s  H a n d l in g  ” will be the subject o f a  one- 
day conference to be held in Bristol by the W esterr 
Section of the Institution of Production Engineers. I 
will take place at the Victoria Rooms on M ay 13, anc 
the lectures and films comprising the programme havt 
been chosen to give thorough coverage of many o f thi 
problems arising in handling materials.

M r. W. F. P r e n t ic e , a mem ber o f the British Iron anc 
Steel Federation, speaking a t W hitby (Yorks) on M ay 1, 
said that many members of the Federation believed 
that the industry would not be nationalised, although 
vesting day had been fixed for January 1 next. M an) 
people who at one time advocated the nationalisatior 
of the industry were not so keen about it to-day.

H e a d  W r ig h t s o n  P r o c e s s e s , L i m i t e d , Thornaby-on- 
Tees, have secured a contract to supply a pair o f gates 
for the entrance to the King George V  Dock, London. 
The gates, 57 ft. wide and weighing 227 tons each, will 
be welded at Thornaby and towed to  the Port of 
London. The company have also been commissioned to 
build a carbon-black factory at Avonmouth for Phil- 
black, Limited.

P r o t o t y p e s  of a considerable range of new farm 
machinery were exhibited on A pril 25 at a  dem onstra
tion arranged by the A gricultural Equipm ent Sub-com
mittee of the Scottish Council at M onktonhall, M ussel
burgh. Machines seen in action were a revolving spike- 
tooth harrow, from  a Norwegian design, and a combined 
spring-tooth harrow  and Cambridge roller, designed in 
Canada. Both were produced by Cruickshank & Com 
pany. Limited, ironfounders, Denny.
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Im ports and Exports o f  Iron and Steel
Board of Trade Returns for March

Tie following tables, based on Board of Trade returns, give figures of imports and exports of iron 
aid steel in March. Figures for the same month in 1949 are given for purposes of 
omparison, and totals for the first quarter of this year are also included.

Total Im ports o f Iron and Steel

From
Month ended  

March 31.

Three 
months  
ended 

March 31.

1949. 1950. 1950.

Tons. Tons. Tons.
Aulralia 126 — 9
Canda 5,887 3,584 9,842
Otfer Commonwealth countries 

ad  Irish Republic 67 9,100 23,532
Swdcn .............................. 2,045 1,125 3,251
Novvav 2,411 3,776 10,860
Geinanv 263 10,260 22,310
Nenerlands 5,366 8,325 17,428
Be'?ium 40,810 12,599 23,147
Lucmburg 20,495 4,812 8,340
Frnce 17,106 13,776 52,688
Autria 4,499 961 901
U& .......................... 14,100 S,598 20,070
O ter foreign countries 334 446 1,833

T o t a l  ................................ 113,629 77,362 194,271

Ir a  ore and concentrates—
I a n g a n ife r o u s .............................. — 4,500 10,900
•ther sorts 052,898 800,247 2,148,974

I r a  and steel scrap and w aste, tit 
oily for the recovery o f  m e ta l . . 65,052 242,930 597,809

E xports o f lron_ and Steel by Products

Product.
Month ended 

March 31.

Three 
months 
ended  

March 31.

1949. 1950. 1950.

Tons. Tons. Tons.
Pg-iron
F*rro-alloys, etc .—

187 2,565 6,630

Ferro-tungsten 71 76 264
Splegeleisen, ferro-mangauese . .  
All other descriptions . .

208 152 716
120 70 511

Irgots, bloom s, b illets, and slabs 70 199 621
Inn  bars and rods 834 480 1,342
Sheet and tinplate bars, wiro rods 197 504 946
Bilght stee l b a r s .............................. 2,473

12,876
3,619 10,467

Other steel bars and rods 10,963 62,720
Sjecial steel . 1,202 1,434 3,852
A igles, shapes, and sections 12,251 14,659 37,636
Cfstings and forgings 724 872 2,414
Gi*ders, beam s, jo ists , and pillars 2,669 5,825 14,338
H dop and strip 3,540

437
9,812 21,368

In n  plate 78 715
Tinplates 16,398 23,462 60,123
Tkmed sheets 337 374 746
Ttrneplates, decor, tinplates — 23 83
Oiher steel plate (min. J in. thick) 19,340 30,081 72,541
Galvanised s h e e t s .............................. 8,837 10,859 29,154
Black sheets 12,762 11,241 30,765
O'.her coated plates 412 1,085 2,905
Csst-lron pipes, up to 6-in. dia. . . 7,421 6,316 18,375

D o., over 6 -in. dia. 7,301 7,908 21,217
Wrought-iron tubes 31,184 32,999 81,490
Railway material . . 15,974 22,190 64,659
Wire .................................................................. 4,510 6,523 16,900
Cable and rope .............................. 2,603 3,398 8,961
Netting, fencing, and mesh 1,557

1,175
1,448 4,921

Oiher wire m anufactures . . 1,870 5,268
N alls, tacks, e tc .................................... 594 503 1,283
R ivets and washers 839 682 1,997
Wood screws .............................. 330 278 838
Bolts, n uts, and m etal screws 2,397 2,950 8,066
Stoves, grates, etc. (excl. gas) 931 847 2,781

65SD o., g a s ............................................ 276 296
Baths ............................................ 752 1,041 3,464
Anchors, etc. 975 864 2,461
Chains, etc . 915 S17 2,430
Springs ............................................ 710 921 2,381
Hollow-ware j 6,196 8,353 25,575
All other manufactures j  21,556 21,245 62,693

T otal  .............................. 1 204,141 255,882 705,175

Total Exports o f Iron and Steel

- - ' ' • ' \  /  . ‘ 

D estination.

Month ended  
March 31.

Three 
months 
ended  

March 31

1949. 1950. 1950.

Tons. Tons. Tons.
Channel Islands 811 744 2,311
Gibraltar 100 167 452
M alta and Gozo 475 377 1,362
Cyprus ............................................ 270 089 2,054
British  W est Africa 6,859 5,852 24,470
U nion o f  South Africa 14,725 16,283 30,596
Northern Rhodesia 2,288 3,354 7,464
Southern Rhodesia 4,448 6,823 19,177
British E a st Africa 6,960 9,705 25,206
Mauritius 568 851 2,573
Bahrein, K ow eït, Qatar, and 

Trucial Oman 3,675 606 1,825
India 5,425 7,188 20,228
Pakistan 2,199 7,277 15,697
M alaya .............................. 5,145 5,805 19,572
Ceylon 1,294 3,666 9,552
North Borneo .............................. 396 296 2,212
Sarawak 91 130 625
Hongkong 3,396 5,457 13,789
A u s t r a l i a ............................................ 9,946 24,369 80,216
N ew  Zealand 8,760 13,133 44,032
Canada . .  ................ 7,213

6,048
8,603 19,887

British W est Indies 4,094 17,093
British Guiana 264 978 2,043
A nglo-Egyptian Sudan 2,165 2,076 4,824
Other Commonwealth countries . . 836 1,644 3,551
Irish R epublic 6,173

609
9,609 21,695

R ussia 45 250
Finland 4,999 0,450 17,277
Sweden 4,994 7,938 21,186
N orway 7,720 8,195 18,742
Iceland 651 219 1,356
Denmark 10,390 15,876 40,284
Poland 64 259 502
G e r m a n y ............................................ 33 31 131
N etherlands 10,556 9,664 20,733
Belgium 856 1,648 4,167
Luxemburg — — 253
France 1,182 4,214 0,749
Switzerland 1,149 1,260 3,872
Portugal 2,400 1,743

1,386
4,359

Spain 560 2,987
Ita ly  .............................. 212 843 2,212
H u n g a r y ............................................ — 03 199
Greece 175 555 1,612
Turkey 728 424 2,916
Indonesia* 4,526 915 4,112
Netherlands A ntilles 309 1,075 3,117
Belgian Congo 145 131 381
Angola .............................. 145 284 1,040
Portuguese E a st Africa . . 021 311 1,131
Canary Islands 312 248 645
Syria * 358 146 219
Lebanon 5,676 1,041 2,623
Israel . .  • „ . ■ ... 1,644 1,517 4,756
E gyp t ............................................ 6,866 8,516 19,546
Morocco .............................. 28 16 214
Saudi Arabia 151 502 890
Iraq 2 375 8,282 14,382
Iran 12*543 9,891 33,872
Burma 1,443 858 2,612
Thailand (Siam) 391 356 2,130
China 477 161 571
Philippine Islands 528 2,243 4 581
USA .............................. 445 1,626 3,079
C u b a .. .............................. 15 149 406
Colombia 483 961 1,569
V enezuela 7,443 1,859 10,157
Ecuador 443 394 907
Peru 285 1,350 2,563
Chile .............................. 540 1,071 3,494
Brazil 2,024 3,401 8,856
Uruguay .............................. 807 459 2,113
A r g e n t in e .............................. 3,695 5,152 19,148
Other foreign countries . . 1,543 1,688 7,762

T otal 204,141 1 255.882 705,175

•  Includes Netherlands N ew  Guinea in 1949;
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P I G  I R O N
Designed to meet the demands of 

high quality castings, which are, strength, 
machineability and resistance to wear.

All these can be secured by using 
Stanton-Dale R.efined Pig Iron in your 
cupolas.

The above illustration shows a group 
of castings made from this iron by a well 
known economiser maker.

T H E  S T A N T O N  I RONWORKS C O M P A N Y  L I M I T E D  N E A R  N O T T I N G H A M
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Company N ews
The inform ation under this heading has been ex

tracted from statem ents circulated to shareholders, 
speeches made at annual meetings, and other announce
ments.

Clarke, Chapman & Company, Limited, m anufactur
ing m arine engineers, of G ateshead:—The chairman. 
M r . J. B . W o o d e s o n , told the annual meeting that the 
order-book at the moment was very satisfactory, and 
stood at a  figure o f over £11,000,000. A fair proportion 
o f this was export work, some for the dollar areas. All 
departm ents over the past year had been extremely 
busy.

The marine departm ent had constructed some very 
large and powerful equipm ent. O utput of electric deck 
machinery had also remained very satisfactory. The 
pum p department also had had an excellent year for 
output, and continued to have a very full order-book. 
The boiler departm ent was busier and its order-book 
bigger than ever before.

Newton Chambers & Company, Limited:— In the 
heavy construction division, capital expenditure on 
machinery and equipment, together with the great im 
provem ent in  the supply of iron and steel, combined to 
bring about increased output which resulted in a most 
successful year, surpassing the turnover and profit of 
1948 and establishing new records. The light-castings 
departm ent has met with considerable success in re
placing the output lost owing to the reduced demand for 
castings in connection with the housing programmes. 
The mechanised plant on which considerable capital 
had been expended was well occupied throughout the 
year: turnover and profit were in consequence both 
very much improved.

Brush Electrical Engineering Company, Limited:— 
The group’s order-book by the end of 1949 had  de
creased by 20 per cent, as compared with the end of 
1948, but the chairman, S ir  R o n a l d  W. M a t t h e w s . 
says that the board does not consider th a t this is unsatis
factory having regard to the changed conditions in 
world trade. Customers overseas are now not prepared 
to accept the long deliveries which were comm on at the 
end o f the war, and it is this factor, he says, which has 
caused the shrinkage in the total order-book. There is, 
however, evidence tha t as the group is able to shorten 
deliveries, further orders are forthcoming a t a steady 
rate. Steps have been taken to  strengthen the com 
pany’s world-wide sales organisation.

National G as & Oil Engine Company, Limited:—The 
directors would have liked to  increase the ordinary 
dividend, but in view of the scheme fo r expansion of 
output, obscurity o f the future trend of events _ in 
foreign markets, and  heavy dem ands made by taxation 
at its present onerous level, they decided it was neces
sary to place a maximum sum to reserve to ensure 
future stability of the company, says L o r d  C u n l i f f e , 
the chairman. Extensive plans have been made to 
achieve a  still further increase in production during 
the current year. W hereas output in 1948 was 14 per 
cent, greater than in 1947, production in 1949 was 20 
per cent, greater than in 1948.

British Rollmakers Corporation, Limited:—The 
chairman ( M r . O w e n  F. G r a z e b r o o k )  says that the 
total volume of sales and the total of rolls m anufac
tured during 1949 were greater than in the previous 
year, but the advance in price of every item in costs 
has continued and is continuing. M uch progress has 
been made in the erection o f the new plant a t Crewe, 
and it is anticipated that by M arch, 1951, the company 
will be producing rolls on the site.

Company Results
(F ig u re s  lo r  p re v io u s  y e a r  in  b r a c k e ts .)

L IG H T A L L O Y S —In ter im  d iv id en d  of 5% (sam e).
L A N C A S H IR E  S T E E L  C O R P O R A T IO N —D ivid en d  of 8% 

(sam e).
C O C H R A N  & C O M P A N Y , A N N A N —In te r im  d iv id en d  o f  

11%, ta x  free (sam e).
P O L L S A IN -W Y C L IF F E  F O U N D R I E S —F in a l d iv id en d  o f  

18%, m a k in g  24%. T h e com p an y  com p leted  it s  reo rg a n isa tio n  
in  J u n e , 1948.

T H A R S IS  S U L P H U R  & C O P P E R  C O M P A N Y —T rad in g  
profit for 1949, £211,092 (£305,981); net. profit, a fte r  d irectors’ 
rem u n eration , etc ., £80,234 (£99,520); to  p la n t rep la cem en t  
reserve, £50,000 (n il)  ; d iv id en d  o f 74% (sam e) ; forw ard, 
£174,987 (£196,316).

P R O J E C T IL E  & E N G I N E E R I N G  C O M P A N Y —N e t  tra d in g  
profit for 1949, b efore ta x , £71,407 (£49,262); to  ta x a tio n  
S ch ed ule A  an d  p ro fits  ta x , £16,070 (£6 ,129); p rov is ion s t a x a 
tion  n o t requ ired , £2,705 (£13,500); d eferred  repa irs, n il 
(£15,000); to  gen era l reserve, £30,000 (£48,700); a d d itio n a l to 
p en sion  fund , £ 1,000 (sa m e); d iv id en d  o f 124% (sa m e); for
w ard, £51,745 (£45,328).

E N F I E L D  R O L L IN G  M IL L S —C onsolid ated  tr a d in g  p rofits  
a n d  ren ts  for 1949, £629,770 (£503,716); n e t  profit, a f te r  d e
p rec ia tion , ta x a t io n , e tc ., £225,058 (£163,380); to  p en sion  fund, 
£15,000 (£5 ,000); g en er a l reserve, £100,000 (sa m e); p la n t  re
p lacem en t reserve, £50,000 (n il) ;  d iv id en d  o f 5% an d  bonus o f  
24% (sam o); forw ard , p aren t com p an y  £80,210 (£68,016), su b 
s id ia r ie s  £44,705 (£29,841).

P A R K IN S O N  & C O W A N —C onsolid ated  tra d in g  p rofit for  
1949. £302,066 (£292,141); n et profit, a f te r  d ep rec ia tion , etc .. 
£173,034 (£171,313); p rofit on  s a le  o f  sun d ry  a sse ts , £100  
(£673); in com e n o t re la tiv e  to  y ea r ’s  tra d in g , £3,294 (£7 ,099);  
reserve a cc o u n ts  tran sferred , n il (£639 ); to  in com e ta x , £63,427 
(£59,041); profits ta x , £32,694 (£26,497); redu ction  o f good w ill 
a n d  p a ten ts , £25,000 (£34,353); e q u ity  o f o u ts id e  shareh old ers, 
£1,463 (£753); d iv id en d  o f 7% (sa m e); forw ard , £137,242 
(£129,975).

IV IL L IA M  D IX O N —C onsolid ated  p rofit an d  lo ss  a cc o u n t for  
th e  y e a r  to  F eb ru ary  28 sh o w s tr a d in g  profit, le ss  proportion  
o f m a n a g e m e n t exp en ses , £32,638 (£63,141); in v estm en t incom e, 
in ter im  in com e from  M in istry  o f  F u el a n d  P ow er, etc ., £11,999  
(£26,289); a v a ila b le  b a lan ce , £137,277 (£180,433); to  d irectors’ 
em olu m en ts, £7,284 (£7 ,389); d ep rec ia tio n , £5,800 (£12,679); 
ta x , £17,687 (£37,033); p referen ce stock —p rop ortion  o f d iv i
dend  on  s to ck  rep a id , n il (£1 ,146 n e t);  ord in a ry  d iv id en d  o f  
74% (10%), £18,040 (£24,053); forw ard , £82,966 (£92,633).

B R IT I S H  R O L L M A K E R S  C O R P O R A T IO N —T rad in g  profit 
of grou p  for 1949. £294,730 (£325,264); d ep rec ia tion , £43,795  
(£41,385); n e t  profit, £224,730 (£256,203); profit ta x , £39,150 
(£38.000); in com e ta x , £83,141 (£98,502); lo ss  on  sa le  o f  a sse ts, 
£3,068 (p rofit £4 ,564); re ta in ed  in  su b s id ia r ie s ’ reserves, n il 
(£2 ,015); n e t  in com e o f h o ld in g  com p an y, £99,371 (£122,250); 
to  gen era l reserve, £40,000 (sa m e); p referen ce d iv id en d s, 
£11,064 (£9 ,414); d iv id en d  on th e  ord in ary  sh a r es  o f 15%, 
£42,128 (£35,107); u n ap p rop ria ted , £6,179 (£37,729); forw ard, 
£69,864 (£63,685).

Q U IR K , B A R T O N  & C O M P A N Y —C on solid ated  tra d in g  
profit for 1949, in c lu d in g  £3,000 from  raw  m a te r ia ls  price  
reserve, £27,800 (£38,578, p rev iou s figu res  cover 12 m o n th s’ 
period  for p aren t an d  18 m o n th s for  su b s id ia r y ); n e t  profit, 
before ta x a tio n , £19,354 (£29,868); to  ta x , £12,900 (£13,991); 
su rp lu s on sa le  o f p rop erty , £2,422 (n il) ;  a f te r  prop ortion  o f  
lo ss  o f  su b s id ia ry  a ttr ib n ia b le  to  m in o r ity  sh areh old er , n et  
profit o f grou p  a ttr ib u ta b le  to  Q u irk, B arton , £8,882 (£15,862) ; 
fin al d iv id en d  o f 6% and b onu s o f  4%, m a k in g  124% (sa m e);  
forw ard , £36.701 (£35,614).

J O H N  S U M M E R S  & S O N S —C onsolid ated  tr a d in g  profit for 
1949. a f te r  c h a r g in g  a d m in is tra tio n  ex p en ses  an d  d irectors’ 
em olu m en ts . £2,863,972 (£2.379,217); in com e from  in v estm en fs . 
£60,152 (£96,827); to  d ep rec ia tio n , £510,970 (£537,744); ta x a tio n , 
£1,185,987 (£1,076,871) ; sp e c ia l reserve for  deferred  ta x , £238,164 
(n il)  ; prop ortion  o f  profits o f  su b s id ia r ies  a p p lica b le  to  sh ares  
held o u tsid e  group , £640 (£3 ,306); su rp lu s a p p lica b le  to  group  
h o ld in g s , £988,363 (£858,123); to  sp e c ia l p en sio n s an d  w elfare , 
£100,000 (£33.063); g en era l reserve, £350.488 (£350,580); s to ck  
reserve, £156,720 (£59,054); fin a l d iv id en d  o f  6 %, m a k in g  84% 
(sa m e); forw ard , £971,313 (£967,346). — -

B R IT I S H  A L U M IN IU M  C O M P A N Y —C onso lid ated  tra d in g  
profit, a f te r  c h a r g in g  m a n a g em en t rem u n era tion  for 1949. 
£1,538,359 (£1.845,677); in com e from  a llie d  com p an ies , e tc.. 
£35.564 (£100,143); o th er in v estm en ts , £.1,348 (£2 ,888); d iv i
dend a n a  in ter est on  in v estm en ts  in  su b s id ia r ies  n ot co n so li
d ated . £17,522 (n il) ;  p rofit on sa le s  o f trad e in v estm en ts . 
£143.288 (£140.265); profit on e x c h a n g e , £67,574 (n il) ;
b a lan ce, a fte r  d ep rec ia tio n , ta x a t io n , etc ., £551,203 (£498.450); 
profits a ttr ib u ta b le  to  o u tsid e  sh areh old ers. £2,643 (£2 ,369); 
n et profit, a ttr ib u ta b le  to  th e  B r itish  A lu m in iu m  C om pany. 
£548,560 (£496,081); to  g en er a l reserves, £125,000 (£204,000); 
in com e-tax  e q u a lisa tio n  reserves, £145,000 (n il) ;  final d iv i
d en d  o f  6%, m a k in g  10% (sa m e); cred ited  to co n tin g en c ies  
reserves, £30,860 (£35,622); forw ard , £733,543 (£700,343).
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MACNAB and Company Limited
14, ST. JOHN’S ROAD HARROW

for High Production
L A T E S T  EN C LO S ED  
SA N D  P R O TECTED  

JO LT  SQ U EEZ E  
M O U LD IN G  M ACH IN E

A  M A C N A B  M o u ld in g  M a ch in es  m ea n  C L E A N ,
^  A C C U R A T E  A N D  W E LL F IN IS H E D  m o u ld s .

We m a n u fa c tu re  m a n y  o th er  ty p e s  a n d  s iz e s  o f  M o u ld in g  M ach ines  
su ita b le  fo r  eco n o m ica l p ro d u c tio n  o f v a ry in g  c la sses  o f w o rk .

C a ta logues g iv in g  fu l l  d e ta ils  w ill be s e n t on req u es t.

TYPE ALONE HAVE BEENSUPPLIED.
MORETHAN400 MACHINES OF THIS

S P E C I A L  F E A T U R E S :
o  M A S S I V E  Y E T  

S Y M M E T R I C A L  
CONSTRUCTION.

f t  J O L T  R A M  —A 
REAL BLOW .

O  SQUEEZES TO A 
SET PRESSURE.

•  PATTERN D R A W -  
S T E A D Y  A N D  
SMOOTH.

#  A IR  O N  O IL  
C O N T R O L  T O  
DRAW .

*  M E C H A N I S M  
SAND
PROTECTED.

O  P A T E N T  AIR- 
L O A D E D  D I S C  
VALVES.

(TEMPORARY OFFICES) T elephone : HARROW 4518
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Raw Material Markets
Iron and Steel

T he steel industry is to bear the whole of the increased 
costs arising from the higher rail charges which come 
into operation next Monday. It thus falls to the lot 
of an industry still under private enterprise to offer the 
first effective resistance to the spiral of inflationary 
price increases.

T he blast furnaces are receiving ample supplies of 
ore. coke, and limestone, and from the units in produc
tion are obtaining satisfactory outputs. But supplies 
of pig-iron available fo r distribution are  scarcely 
adequate fo r current needs and bigger tonnages o f most 
grades could be readily absorbed. Engineers experi
ence difficulty in  obtaining delivery o f their full alloca
tions of low- and medium-phosphorus iron, and 
refined iron is possibly the only grade which can be 
said to be plentiful.

Owing to the keen competition of Belgian makers 
of re-rolled bars and  sections, export orders are scarce. 
There is, however, a  fairly steady dem and for prime 
billets, and the phenom enal dem and for sheets, both 
black and galvanised, ensures the ready disposal o f the 
full output of sheet bars and slabs from British steel 
plants.

The curtailm ent of steel im ports is, o f course, a 
reflection of the shrinkage in the demand for re-rolled 
products.

The plate and hcavy-section mills a re  assured of a 
steady run until the  end of the current period. Sub
stantial export orders have been booked fo r joists and 
sections, and plate-mill capacity is taxed to its utm ost 
limits to keep pace with the steady flow of specifica
tions. Colliery requisitions fo r arches, roofing bars, and 
pitprops are fairly constant, and there is no sign of 
any slackening in the home and export demand for 
heavy steel rails, chairs, points, and crossings. Strip 
and wire mills are also heavily booked for several 
m onths ahead.

Non-ferrous Metals
Although the tin market was rather erratic last week 

and values did not show a lot of change either way on 
balance, the general tone o f non-ferrous metals was 
decidedly firm. This strength, o f course, was in the 
first place manifested in the United States where 
commodity m arkets generally are showing a  firm front. 
Both lead and zinc moved up, and as a result of 
appreciation in the New York price the Ministry of 
Supply increased lead by £2 to £90 and zinc by £4 
to £99 10s. Yesterday (Wednesday) the M inistry’s zinc 
price was raised by £4 per ton to  £103 10s. following a 
further upward movement in America.

No change has been made in copper, which remains 
at 194 cents for electro, but on the Commodity 
Exchange futures were raised to 17.10 cents. T hrough
out last week, however, and. indeed, since the advance 
to 19£ cents, there has been persistent talk of another 
rise in the copper quotation, and it does seem very 
likely that this will eventuate.

M etal Exchange tin quotations were as follow : —
Cash—Thursday. £590 to £590 5s.; Friday, £591 to 

£592; Monday, £588 15s. to £589; Tuesday, £592 5s. 
to £592 15s.; W ednesday, £594 to £594 5s.

Three M onths—Thursday, £591 to £592; Fridav, 
£591 to £592; M onday, £590 to £590 10s.; Tuesday. 
£593 to £593 10s.; Wednesday, £595 to £595 5s.

The tone of the scrap market has been firm and 
holders o f both brass and copper material make no 
disguise of their intention to await a higher level before 
selling. Some business was done, but only when 
buyers, for one reason and another, made up their 
minds to face the increased charge. The merchants 
maintain that they arc having no li.tie difficulty in 
replacing material a t the 'present time, and in order to 
protect their position they are obliged to advance prices 
for brass and copper offered to consumers.

The usual monthly figures have been issued by the 
British Bureau of N on-ferrous M etal Statistics, and 
from  the details given below it will be seen that 
M arch was a period o f much activity. Consumption 
of copper amounted to 46,446 tons, some 29,200 tons 
of which were in the form of virgin metal and 17,246 
tons secondary o r scrap. These figures compare with 
40,080 tons total in February, o f which 25,006 tons 
were virgin and 14,574 tons scrap. It is evident, there
fore, that the improvement in March was divided 
between old and new metal. Stocks fell from  119,317 
tons at February 28 to 115,882 tons at the end of 
March. Thus the Governm ent’s intention of drawing 
on stocks is being implemented, and in zinc, too, there 
was a fall o f about 3,000 tons during M arch. C on
sumption of zinc increased to 30.276 tons. Virtually 
no change occurred in lead stocks, but consumption 
improved.

On the whole, the figures are undoubtedly favourable, 
the copper picture being particularly bright.

Generating Plant Expenditure
BEAMA CHAIRMAN ON “ SERIOUS SITUATION "
Speaking a t the recent annual general meeting 

of the British Electrical and Allied M anufacturers' 
Association, Mr. H. W. Bosworth, chairm an of the 
Council, said that the question of the provision of 
generating plant throughout the country had been a 
major issue.

The Association claimed, he said, tha t the industry 
could satisfy all home and export demands made 
on it for such plant. “ I feel, however, that I must 
emphasise the serious situation which is being created 
by the curtailm ent of capital expenditure on generation 
stations,” said Mr. Bosworth. During the year 
the generating plant completed by manufacturers 
was 1,900 MW, but it was only found possible to put 
into commission during the year about 825 MW.

In 1949 the export o f British electrical goods 
amounted to £140,000,000. compared with £23,000,000 
in 1938. This represented exports in volume of well 
over double the pre-war figure.

Mr. G. Leslie Wates, chairm an and joint managing 
director o f Johnson & Phillips, Limited, C hariton. 
London, S.E.17, was elected chairm an o f the Associa
tion for 1950-51. He is also chairm an o f British 
N ational Electrics, Limited, and other companies. In 
1946-47 he served as chairm an o f the Cable M akers’ 
Association.

The new vice-chairman is Mr. I. R. Cox, managing 
director of M etropolitan-Vickers Electrical Company, 
Limited, T rafford Park, M anchester, 17, who is 
also deputy chairm an of M etropolitan-Vickers Elec
trical E xport Company. Limited, chairman of the 
Edison Swan Electric Company, Limited, and of 
M etro-Cutanit, Limited, and  a  director o f Associated 
Electrical Industries, Limited, British Thom son-Houston 
Company, Limited, M etropolitan-Vickers-GRS, Limited, 
and Sunvic Controls, Limited.
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Dust Removal Plant will 
solve this problem for you 
efficiently and economically.

Fu lly  illu s tra ted  d escrip tive  
lite ra tu re  a v a i l a b l e  o n  
request.

D A V I D S O N  & CO.  L I M I T E D ,
Sirocco Engineering Works,
BELFAST, and at London, Manchester, Leeds, Glasgow, Birmingham, Newcastle, Cardiff.

G U A R A N T E E D  T O  C O M P L Y  W IT H  T H E
FOUNDRIES (Parting Materials) SPECIAL REGULATIONS 1950

râ J riÊ S 2r
P A R T IN G  and F A C IN G  P O W D E R

(NON-SILICA : NON-HYGROSCOPIC)

AN ECONOMICAL AND EFFECTIVE SUBSTITUTE 
FOR ORIGINAL RUSSIAN LYCOPODIUM 

BRINGS OUT THE MOST INTRICATE DETAIL 
NON REACTIVE W ITH MOLTEN METALS

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

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

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

May 10, 1950
PIG-IRON

Foundry Iron.—No. 3 I r o n , C l a s s  2 :—Middlesbrough, 
£10 4 s .; Birmingham, £10 0s. 6d.

Low-phosphorus Iron..—Over 0 10 to 0.75 per cent. P, 
£11 15s. 6d., delivered Birmingham. Staffordshire blast
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si)—North Zone, £12 2s. 6 d .; South 
Zone, £12 5s.

Scotch Iron.—No. 3 foundry, £11 18s. 3d., d/d Grange
mouth.

Cylinder and Refined Irons.—-North Zone, £12 14s. 6 d .; 
South Zone, £12 17s.

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£13 4s. 6 d .; South Zone, £13 7s.

Cold Blast.—South Staffs, £15 16s. 6d.
Hematite.—Si up to 21 per cent., S & P over 0.03 to 0.05 

per cen t.; N.-E. Coast and N.-W. Coast of England, 
£11 16s. 6 d .; Scotland, £12 3 s .; Sheffield, £12 9 s .; 
Birmingham, £12 15s.; Wales (Welsh iron), £11 16s. 6d.

Spiegeleisen.—20 per cent. Mn, £17 8s.
Basic Pig-iron.—£10 5s. 6d., all districts.

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

Sheffield works.)
Ferro-silicon (6-ton lots).—45 per cent., £33 15s.; 

76 per cent., £49.
Ferro-vanadium.—35/60 per cent., 15s. per lb. of V.
Ferro-molybdenum.—70/75 per cent., carbon-free, 8s. 6d. 

per lb. of Mo.
Ferro-titanium.—20/25 per cent., carbon-free, £109 per ton.
Ferro-tungsten.—80/85 per cent., 7s. 3d. per lb. of W.
Tungsten Metal Powder.—98/99 per cent., 8s. 3d. per lb. 

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

C, Is. 5Jd. lb . ; max. 1 per cent. C, Is. 6d. lb . ; max. 0.15 
per cent. C, Is. 6Jd. lb . ; max. 0'10 per cent. C, Is. 7d. lb.

Cobalt.—98/99 per cent., 13s. 6d. per lb.
Metallic Chromium.—98/99 per cent., 5s. 3d. per lb.

78 per cent.,Ferro-manganese (blast-furnace).
£25 14s. 8d.

Metallic Manganese.—96/98 per cent., carbon-free. 
Is. 7d. per lb.

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

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

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

Sheet and Tinplate Bars.—£16 16s. 6d.

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

£20 14s. 6 d .; boiler plates (N.-E. Coast), £22 2 s .; chequer 
plates (N.-E. Coast), £22 19s. 6 d .; heavy joists, sections, 
and bars (angle basis), N.-E. Coast, £19 13s. 6d.

Small Bars, Sheets, etc.—Rounds and squares, under 3 in.,. 
untested, £22 6 s .; flats, 5 in. wide and under, £22 6s. ; 
rails, heavy, f.o.t., £19 2s. 6 d .; hoop and strip, £23 Is. : 
black sheets, 17/20 g., £28 16s.

Alloy Steel Bars.—1-in. dia. and up : Nickel, £36 8 s .; 
nickel-chrome, £52 16s. 6 d .; nickel-chrome-molybdenum, 
£59 9s. 6d.

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

NON-FERROUS METALS
Copper.—Electrolytic, £162; high-grade fire-refined.

£161 10s.; fire-refined of not less than 99.7 per cent.,
£161 ; ditto, 99.2 per cent., £160 10s.; black hot-rolled 
wire rods, £171 12s. 6d.

Tin.—Cash, £594 to £594 5 s.; three months,
£595 to £595 5s. ; settlement, £594.

Zinc.—G.O.B. (foreign) (duty paid), £103 10s.; ditto 
(domestic), £103 10s.; “ Prime WeBtem,” £103 10s.; electro
lytic, £104 o s .; not less than 99.99 per cent., £105 15s.

Lead.—Good soft pig-lead (foreign) (duty paid), £90 : 
ditto (Empire and domestic), £90; “ English,” £91 10s.

Zinc Sheets, etc.—Sheets, lOg. and thicker, all English 
destinations, £119 10s.; rolled zinc (boiler plates), all 
English destinations, £117 10s.; zinc oxide (Red Seal), 
d/d buyers’ premises, £98.

Other Metals.—Aluminium, ingots, £112; antimony, 
English, 99 per cent., £160; quicksilver, ex warehouse, 
£17 7s. 6d. to  £17 10s.; nickel, £321 10s.

Brass.—Solid-drawn tubes, 16|d. per lb . ; rods, drawn, 
23Jd .; sheets to 10 w.g., 2 Id . ; wire, 211d.; rolled metal, 
19Jd.

Copper Tubes, etc.—Solid-drawn tubes, lSJd. per lb. ; 
wire, 182s. 6d. per owt. basis ; 20 s.w.g., 209s. per cwt.

Gunmetai.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£101 to £115 ; BS. 1400—L.G.3—1 (86/7/5/2), £110 to £122; 
BS. 1400- G l —1 (88/10/2), £158 to £200; Admiralty GM. 
(88/10/2), virgin quality, £185 to  £200, per ton, delivered.

Phosphor-bronze Ingots.—P.B1, £162-£216; L.P.B1,
£120-£128 per ton.

Phosphor Bronze.—Strip, 28Jd. per lb . ; sheets to 10 w.g., 
30jjd.; wire, 30j(d.; rods, 28-Jd.; tubes, 33Jd .; chill cast
bars : solids, 2S£d., cored, 29Jd. (C. C lifeokd & S o n ,
LiMrrED.)

Nickel Silver, etc.—Ingots for raising, Is. 10|d. per lb. (7%) 
to 2s. 8Jd. (30% ); rolled metal, 3 in. to 9 in. wide X
.056, 2s. 41d. (7%) to 3s. 2Jd. (30% ); to 12 in. wide,
X .056, 2s. 4Jd. to 3s. 2 fd . ; to 25 in. wide X .056, 2s. 6Jd. 
to 3s. 4fd. Spoon and fork metal, unsheared, 2s. 3d. to 
3s. Id. Wire, 10g., in coils, 2s. 9Jd. (10%) to 3s. 8d.; 
(30%). Special quality turning rod, 10% 2s. 8 Jd .;
15%, 3s. l i d . ; 18%. 3s. 5jd.
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N ew  Companies
( “ L im ite d .  ”  is u n d e rs to o d . F ig u re s  in d ic a te  c a p ita l.  

N a m e s  a re  o f d ire c to rs  u n le ss  o th e rw ise  s ta te d .  I n fo r m a tio n  
c o m p iled  bp  J o r d a n  & S o n s , 116, C h a n ce ry  L a n e , L o n d o n , 
W .C 2 .)

M E C H A N IC A L  H A N D L I N G  (L O N D O N ), 38, K in g  
W illiam  S treet, London, E .C .4—£5,000.

V A C U -BLA ST, 10, S t. S w ith in s  L an e, London, E.C.4— 
E n gin eers, fou nd ers, e tc . £5,000. R . R . Wrilson .

H E N R Y  BROW 'N & C O M P A N Y  (I R V I N E )—M eta l 
founders, en g in eers , e tc . £60,000. R . an d  McC. B row n.

A . H U D D L E S T O N E  & SO N S, T ho S lack , A m b le s id e -  
S a n lta ry  en g in eers . £10,000. A . E ., T ., an d  J . A . H uddle- 
ston e .

•L. P IC K E R IN G  & SO N S, C lin ton  L an e, K en ilw orth  (W ar
w ick sh ire). G enera l en g in ee rs . £10,000. L . M. an d  L . 
P ick er in g .

n .  B R O A D B E N T  & SO N , P ark  S treet F oundry, A shton- 
undor-Lyne—Iron fou n d ers, e tc . £20,000. II . H . B road b en t and  
\V. E . G regory .

R O B E R T  C U R R IE  & SO N S, 107, R iverford  R oad , G lasgow , 
S.3—A lu m in iu m , iron , an d  s te e l fou nd ers, e tc . £7,500. R.,
G. C., a n d  II. C urrie.

L E E P E R  M E L L O R  & W H IT T L E S —S tee lm a k ers  an d  iron 
founders. £5,000. H . V. Y ou n g , E ssex  H ou se, E ssex  S treet, 
London, W.C.2, subscriber.

J . W A S T E N E Y  & C O M P A N Y , V ulcan  F oundry, E ck in g to n , 
near Sheffield—Iron  an d  brass fou nd ers, otc. £5,000. P . 
M cG overn, A. H a ll, a n d  G. C onw ay.

L A N D  P Y R O M E T E R S —T em p eratu re m easu rem en t in stru 
m en t m an u fac tu rers . £10,000. F . W . L an d , P ren ton , C hurch  
Lane, D ore, Sheffield. T. and E . H . L an d .

A. S. L A D L B Y  & C O M P A N Y , 30, F lee t  S treet, London, 
E.C .4—In stru m en t m ak ers, ironfounders, and  m ech an ica l 
en g in eers . £5,000. A . S . an d  W . L ad ley , an d  J . K . M oore.

R . E . G L A N V IL L E  & S O N S  (B O V E Y  T R A C E Y ), S ta tio n  
W'orks, B ovoy  T racey  (D evon )—A gricu ltu ra l en g in ee rs  and  
im p lem en t m an u fac tu rers . £ 16,000. E . O., V. M ., an d  M. F. 
G la n v ille , a n d  J . R . I /E .  and  D . E . B u rges.

G . P . W IL S O N  (E N G IN E E R S ), 31, O xford  S treet, S outh 
am p ton —T o ta k e  o ver  b u sin ess carried  on, a t  N orth am  B rid g e  
Fou n d ry, S outh am p ton , by  G. P . W 'ilson & Son, an d  to  pntcr  
in to  a n  a g re em en t b etw een  th e  ab ove m en tion ed  com pany  
an d  M arin e C ontractors. £5,000. . J . O ., J .  M ., an d  K . 
In gram .

N ew  Trade Marks
T h e  fo l lo w in g  a p p lic a tio n s  to  r e g is te r  tra d e  m a r k s  a ppear  

in  th e  " T ra d e  M a r k s  J o u r n a l  "  :—
" B R O SK O  ’’—F ireb rick s  S. SrsxcEE, L im it e d , 7, P ark

Square, L eeds, 1.
S T E L L IT E  ”— W eld in g  rods. D kloro  S ie e e ite , L im ite d , 

H ig h la n d s  R oad , S h ir le y , B ir m in g h a m .
SOLANUM’’—Machines. Bowman, AnEiNGTON & Fbek,

Limited, 23, H aym arket, London, S.W.l.
”  D U R A G A S  ’’—G as oven s. T om C h a n d e k k , L i m i i e d , 14, 

E gvrton  R oad , F a llow fie ld , M an ch ester, 14.
W U N D O  ”—W a sh in g  an d  w r in g in g  m a ch in es . B rad sted s, 

L im it e d , A sh  S treet, B rad ley , B ils to n  (S taffs).
“ A L M IN T ItO D E  —E lectrod es . W'e e d in o  S u p p l ie s , L im it e d , 

An'a ")- and  H op e L an e, C harlton , L ondon, S .E .7.
" H O M A  ’’—C asters a n d  buffers. H oma E n g in e e r in g  C o m 

pany, H om a W orks, C am brid ge R oad , C osby (L e ics ).
" D IS T A L  ”—U n w ro u g h t an d  p a rtly  w rou ght com m on  

m eta ls. A e m in , L im it e d , T h e C halet, F a r n h a m  R o y a l (B u ck s).
“  G r ee -C o ” —A g r ic u ltu r a l im p lem en ts, h an d  too ls, e tc . 

J . & J. G r e io , L im it e d , V ia d u ct W ork s, H e a to n  L ane, S to ck 
port (C hes.).

“  P O L Y G R A M  ’’—M ou ld in g  an d  c a s t in g  m ach in es. 
P olygram  F o u n d r ie s , L im it e d , Pow er R oad, G unnersbury, 
London, W .4.

“  F IB R O G L ID E ,” ” U N I G L I D E ,” an d  ’ T H E R M O - 
G L ID E  ’’—P u m p s. H areand  E n g in e e r in g  C om pany , L im it e d .
B .E .P . AVorks. A lloa , Scotlan d .

" 1 0  U P ” (D E V IC E )—P isto n  r in g s , e tc . R amsey C o r p o r a 
t io n , c / o  S teven s, L an gn er, P arry  & R o llin son , 5 to  9. Q u ality  
Court, C han cery L an e, L ondon, W .C.2.

’’ C O F L E X ”—T h erm osta tic  b im eta ls. T h e  II. A. W 'il so n  
C ompany , c / o C ru ik sh an k  & F a irw ea th er , 29, S ou th am p ton  
B u ild in g s , C han cery L an e, L ondon, W .C .2 .

R AM  D E V IC E — M achinery  for m a k in g  an d  h a n d lin g  
fou nd ry b on d in g  m a ter ia l. F u l l e r s ’ E arth  U n io n , L im it e d , 
P a tte so n  Court, N utfield  R oad, R ed h ill (S urrey).

" F U L B O N D ’’—M achinery  for m a k in g  an d  h an d lin g  
foundry’ b on d in g  m a ter ia ls . F u l l e r ’s  E a r t h  U n i o n ,  L i m i t e d , 
P a tteso n  C ourt, N u tfield  R oad, R ed h ill (S urrey).

“ E N A L O N ” A N D  “  E N A L E M  "—T ex tilc -m a ch in ery  p arts. 
E n g i n e e r i n g  & A l l i e d  M a n u f a c t u r i n g  C om pany , L im i te d ,  South  
P rem ier  W'orks, D ray ton  R oad , T on b rid ge (K e n t).

” D U R A M O U L D  M acliino-finished m ou ld s o f  m e ta l and  
d ie-cast m ou ld s o f  l ig h t  m eta l a llo y s . W h it w b l l  E n g in e e r in g  

C ompany , L im it e d , H ig h  S treet, W h itw ell (H erts).

LOW PHOSPHORUS 

REFINED & CYLINDER 

HIGH DUTY 

MALLEABLE 

DERBYSHIRE

P I G- I RON
v V " ’rO

NORTHAMPTONSHIRE ^  Q r

 /aJIH

FERRO-SILICON

FERRO-ALLOYS 

BRIQUETTES

A nd a t:—  ALL NON-FERROUS

BIRMINGHAM, 2. LIVERPOOL, 2. GLASGOW, C.2. METALS & ALLOYS
39, Corporation St., 13. Rumford St., 93, Hope Street,

M id land  3 375 /6  C en tra l lo5B C en tra l 996V MOULDING SAND
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CLASSIFIED ADVERTISEMENTS
PREPAID RATES : Box Numbers-Twenty words for 5s. (minimum charge) and 2d. per word thereafter. 

2s. extra (including postage of replies).

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

IT lO U N D R Y  M an ager w a n ts  P a r tn ersh ip  
. or D irectorsh ip  sm a ll Foundry (M id 

la n d s); sound p ractica l an d  com m ercia l 
k n o w led g e ; can in flu en ce su b sta n tia l b u si
n ess; would reorgan ise  n eg lec ted  or run  
dow n  fou n d ry ; in v est up  to  £ 2 ,0 0 0 —B ox  
470, F o u n d r y  T r a d e  J o u r n a l .

A  K E E N  Y ou n g  M an (a g e  25), w ith  a  
good  p ractica l k n o w led g e  o f foundry  

w ork an d  m eta llo g ra p h y , d esire s  a  re
sp on sib le  p ositio n  in  a  m eta llo g ra p h ic  
lab oratory , or a  non-ferrou s a n d /o r  l ig h t  
a llo y  fou n d ry; p assed  O .N .C .—B ox 438, 
F o u n d r y  T r a d e  J o u r n a l .

IT lO U N D R Y  F O R E M A N  d esires  p ost, 
i  M idland  F ou n d ry ; n ot a fra id  o f hard  

w ork, lo n g  h ours, e tc .;  con trol a l l  d ep art
m en ts  tnd  ta k o  re sp o n sib ility ; a g e  45; 
M .I .B .E .;  com m en ce im m e d ia te ly —B ox  
468, F o u n d r y  T r a d e  J o u r n a l .

IT lO U N D R Y  M A N A G E R  (37), M .I .B .F .,  
JL d esire s  ch a n g e  to  l ig h t  m a lleab le  
fou n d ry , w h ere  in it ia t iv e  and  a b ili ty  to  
o b ta in  re su lts  is  requ ired ; cap ab le  
o rgan iser; con tro l a l l  grad es  lab ou r; sound  
p ra ctica l ex p er ien ce; sem i an d  fu lly  
m ech an ised  p la n t, coreb low in g , P . l .  
a n n e a lin g , etc .—B ox 458, F o u n d r y  T r a d e  
J o u r n a l .

IT lO U N D R Y  M A N A G E R  (a g e  44) open  
re -en gagem en t o w in g  term in a tio n  o f  

con tract, li fe  exp er ien ce  l ig h t  c a stin g s , 
sp e c ia lis t  econom ic rep e titio n  p rod uction , 
good com m ercia l k n ow led ge  a n d  con tacts , 
ab le  to  o b ta in  su b sta n tia l b u sin ess , can  
tra in  labour and  g e t  r e su lts , w ould  lik e  
jo in  sm a ll M id land  F ou n d ry .—B o x  466, 
F o u n d r y  T r a d e  J o u r n a l .

IR O N  M oulder (a g e  44) se e k s  p osition  
a s  F O U N D R Y  F O R E M A N  or 

U N D E R -F O R E M A N ; 30 y ea r s’ p ra ctica l 
exp er ien ce, e s t im a tin g , p iece  w ork ; a b le  
to  h an d le  lab ou r; re feren ces.—B o x  442, 
F o u n d r y  T r a d e  J o u r n a l .

IR O N F O U N D R Y  F O R E M A N  (a g ed  42 
y ea rs) requ ires s im ila r  p o sitio n ; e x 

perien ced  in  h and , board an d  m a ch in e  
m ou ld in g , g reen  an d  d ry san d  w ork  o f  
w ido ran ge, in c lu d in g  h ig h  s tr e n g th  irons;  
price s e t t in g  and  e s t im a tin g , and  a b le  to  
tra in  labour; p ost preferred in  sou th .—  
B ox 452, F o u n d r y  T r a d e  J o u r n a l .

P R A C T IC A L  F O U N D R Y  M A N A G E R  
d esires  ch a n g o ; 13 y e a r s ’ sup erv isory  

ex p er ien ce; g en era l e n g in ee r in g , in c lu d in g  
te x t ile . in  gen era l and  m ech an ised  
fou n d ries; a g e  4 5 —B o x  450, F o u n d r y  T r a d e  
J o u r n a l .

P A T T E R N  C H E C K E R  (a g ed  28 years), 
exp er ien ced  in  p la te  and  loose  

p attern s, wood an d  m eta l, s eek s  p osition , 
w ith  p rospects o f  ad van cem en t, in  return  
for d ilig e n c e  an d  in it ia t iv e ;  p referab ly  
Sheffield a re a .—B ox  462, F o u n d r y  T r a d e  
J o u r n a l .

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

I E X P E R I E N C E D  IR O N  M O U L D E R  re- 
11 q u ired  for J o b b in g  F ou n d ry  in  S ontli 
L on d on; good  b onu s p a id ; accom m od ation  

can  be arran ged  for  s in g le  m a n —B ox 436, 
F o u n d r y  T r ad e  J o u r n a l .

S I T U A T I O N S  V A C A N T —C ontd . S I T U A T I O N S  V A C A N T — Confd.

A p p r e n t i c e  t r a i n i n g . - a  unique
op p ortu n ity  i s  offered to  one 

in terested  in  y ou th  a c t iv it ie s  and  ex p er i
enced  in  th e  w ork o f  a n  Iron  F ou n d ry  to  
in stru ct in  a  F ou n d ry  A p p ren tice  T ra in in g  
C entre. H e w ill be required  to teach  p rac
tic a l g re en  an d  d ry  san d  m o u ld in g  an d  core 
m a k in g , to g e th er  w ith  e lem en ta ry  fou nd ry  
ca lcu la tio n s  an d  sc ie n c e .—A p p lica tio n s  in  
w ritin g , g iv in g  a g e  a n d  p resen t sa la ry , 
d eta ils  o f  p ra ctica l, te ch n ic a l a n d  y o u th  
w ork exp er ien ce , sh ou ld  be ad dressed  to  
th e  P e r s o n n e l  O p f ic e r , N ew to n , C ham bers  
& Co., L td ., T hornctiffe , Sheffield. P rev iou s  
a p p lic a n ts  need n o t  re -ap p ly .

A s s i s t a n t  f o u n d r y  m a n a g e r
required , to  tra in  y o u th s  an d  y o u n g  

lab ou r; s a la r y  £520 per a n n u m ; M idlands, 
near B ir m in g h a m .—P lea se  reply , s ta t in g  
a g o  an d  exp er ien ce , to  B o x  434, F o un d r y - 
T rade  J o u r n a l .

E X P E R IE N C E D  F O U N D R Y  S U P E R 
IN T E N D E N T  required , to  con tro l 

th e  S teel an d  Iron  F ou n d ry o f  T he U nion  
S teel C orporation  (o f South  A fr ica ), L td ., 
a t  V ereen ig in g , T ran svaa l. A n n u a l pro
d u ction  4,500 to n s  o f s tee l a n d  2,500 ton s  
o f  iron  c a stin g s .

A p p lica n ts  m u st h ave p ra ctica l and  
tech n ic a l k n ow led ge  o f  th e  m a n u fa c tu re  
o f c a s t in g s  in  p la in  carbon , a llo y  and  
m a n g a n e se  s te e ls  up to  20 ton s in  w e ig h t, 
be fu lly  con versan t w ith  e s t im a tin g  from  
cu stom ers’ d ra w in g s, an d  a ls o  job  co s t in g  
m eth od s. P rev iou s p o sitio n s  lield  should  
be s ta ted , a lso  a g e  and  m a rita l s ta te  

C om m en cin g  s a la ry  £1,000 per a n n u m , 
on an  in it ia l 3 y e a r s ’ con tract, p lu s  "  cost-  
o f-liv in g  ”  a llo w a n ce , a t  p resen t .£171  per  
an n u m  for a  m arried  person . I t  is  
o b lig a to r y  for th e  su c cess fu l a p p lic a n t to  
jo in  th e  C orp oration ’s  p en sion , recreation  
and  m ed ica l b en efit fu n d s.

F are to  South  A frica  for su ccessfu l 
a p p lica n t an d  fa m ily  w ill be paid  by th e  
C orporation .

A p p lica tio n s  in  w r it in g  shou ld  be 
forw arded to th e  L o n d o n  R e pr e s e n t a t iv e . 
U n ion  S teel C orporation  (o f  South A fr ica ), 
L td ., 535-546, T h e A d elp h i, L ondon, W .C .2 .

F O R E M A N  requ ired , to  su p erv ise  pro
d u ction  in  G rey Iron  F ou n d ry ; a g e  

30-40; sound  k n ow led ge  o f floor, m a ch in e  
an d  m ech an ised  p rod uction  es sen tia l;  
a p p lica n t m u st h ave proved h im se lf  in  
s im ila r  ca p a c ity , an d  m u st h ave ex p er i
en ce o f  cu p o las , m e ta l an d  san d  con tro l.— 
W rite, s ta t in g  a g e , exp er ien ce , an d  fu ll 
h is to ry  o f  em p loym en t, to  J o n e s  & 
A t i w o o d ,  L t d . ,  S tourbr id ge, W orcs.

F O U N D R Y  M E T A L L U R G IS T  required  
for W orks s itu a te d  20 m iles  w est o f  

L on d on; good  p ra ctica l k n ow led ge  of non- 
ferrons m e lt in g  an d  foundry' w ork  
e ssen tia l, an d  som e exp er ien ce  o f  s tee l 
fou nd ry w ork a n  a d v a n ta g e ;  s ta te  
stan d ard  o f  ed u ca tion , exp er ien ce , and  
sa la ry  requ ired ; a l l  a p p lic a tio n s  w ill be 
ack n ow led ged .—'W rite B ox  L.7I4, " W i l l i n g « ,  
362, G rays In n  R oad , L ondon, W .C .l.

MA N A G E R  required  for L ig h t C ast
in g s  F ou n d ry  in  E a st M id land s  

d o in g  s u b s ta n tia l an d  p rofitab le b u sin ess;  
o n ly  m en  w ith  ex ecu tiv e  a b ili ty  an d  w ith  
a p p r o x im a te ly  £5,000 c a p ita l need a p p ly ;  
presen t m a n a g in g  d irector in ten d s  grad u 
a lly  to  re tire  o w in g  to  il l-h ea lth ; a p p lica n t  
w ill be ab le  to  a cq u ire  co n tro llin g  in terest 
in  b u sin ess  over an  agreed  p eriod.—R ep ly  
to  B ox 428, F o u n d r y  T r a d e  J o u r n a l .

A p p l i c a t i o n  s a l e s  e n g i n e e r s
ivan ted  to in trod u ce to  th e  F oundry  

In d u stry  eq u ip m en t based  on e n tir e ly  new  
tech n iq u e; a p p lica n ts  sh ou ld  h ave h ad  
p ra ctica l foundry exp er ien ce , in c lu d in g  
m e ta llu rg ica l or lab ora tory  tr a in in g ;  som e  
k n ow led ge o f  in stru m en ta tio n  a il ad 
v a n ta g e .— W rite, s ta t in g  a g e , exp er ien ce  
an d  salary' requ ired , to  B o x  475, F o u n d r y  
T rade  J o u r n a l .

E N G I N E E R ’S P A T T E R N M A K E R  re
q uired .—A p p ly  C. F . D o y l e ,  L t d . ,  

W eston  W orks. F aversh am .

F o u n d r y  s u p e r i n t e n d e n t ,  c . i . ,
M .I., an d  non-ferrous, requ ired  im 

m e d ia te ly  for  w ell-kn ow n  E n g in eer in g  
firm in  L e icestersh ire ; w id e  p ractica l 
exp er ien ce  in  m a ch in e  an d  floor m o u ld in g  
in  u p-to-d ate m ech an ised  p la n ts  es sen tia l;  
on ly  th ose  w ho can h a n d le  a m ixed  labour  
force w ith  u n d er sta n d in g  an d  efficiency  
need a p p ly .—W rite fu ll d e ta ils  exp er ien ce, 
a g e , and  s a la r y  exp ec ted , to  B ox  418, 
F o u n d r y  T r ad e  J o u r n a l .

IH O U N D R Y  T E C H N IC IA N  required for  
. M odern P rogressive  Fou n d ry, 

s itu a ted  n ear L on d on; m u st h ave good  e x 
p erien ce  in  non-ferrou s an d  fou nd ry pro
cesses , in c lu d in g  m e lt in g  sand  con tro l, 
ru n n in g  a n d  feed in g  p ra ctice ; s ta te  
stan d ard  o f  ed u ca tion , exp er ien ce , an d  
sa la ry  required .—W rite B o x  M.715, 
W ild ings, 362, G rays In n  R oad , L ondon. 
W .C .l.

GE N E R A L  M A N A G E R  to con trol, com 
m erc ia lly  an d  te c h n ic a lly , 60-Ton 

J o b b in g  a n d  S em i-rep etition  G rey Iron  
F ou n d ry  o u tsid e  M an ch ester; l ig h t  e n g in 
eer in g , e le c tr ic a l and  a ll ie d  c a s t in g s ;  first- 
c la ss  com m ercia l an d  tech n ic a l exp oricn co  
esse n tia l;  a g e d  35/45; s ta te  fu lly  q u a lif ic a 
t io n s  an d  sa la ry  requ ired .—B o x  430, 
F o u n d r y  T r a d e  J o u r n a l .

P R O D U C T IO N  C O N T R O L L E R  required  
for M id land s W orks, co m p risin g  Iron  

F ou n d ry, M a ch in e Shop, V itreou s E n a m el
lin g  P la n t  an d  A ssem b ly  Shop : fou nd ry  
an d  en a m el sh o p  exp er ien ce  es sen tia l;  
C om m en cin g  s a la ry  £750 p e r  a n n u m .— 
A p p ly  B ox  478, F o u n d r y  T r a d e  J o u r n a l .

R A D IO L O G IS T  required  for  th e  In sp ec 
tion  o f C a stin g s  by la r g e  F ou n d ry  

in  S on th -E ast L ondon a re a ; a p p lica n t, 
w ith  exp er ien ce  o f  a n a ly s in g  an d  in ter
p retin g  rad iograp h s o f  ca s t in g s , w ill be 
p referred .—W rite , s ta t in g  a g e , q u a lif ic a 
t io n s  a n d  exp er ien ce , to  B ox  448, F o u n d r y  
T rade  J o u r n a l .

SA L E S  M A N A G E R  required , to  control 
S a les  O rg a n isa tio n  for an  o ld -estab 

lish ed  M id land  G roup o f C om panies pro
d u c in g  C a stin g s , F o r g in g s , and  sm all 
M a ch in e T ools, w ith  a  v iew  to  co n so li
d a tin g  old  an d  in cr e a s in g  th e  p resent  
b u sin ess; th e  p o sitio n  offered is  a  re
sp on sib le  one, a n d  th e  rem u n eration  w ill 
be p a id  a cc o rd in g ly ; fu ll p a rticu la rs  o f  
p resen t and p lan n ed  capacity ' a v a ila b le  a t  
in ter v iew .—A p p ly  B o x  446, F o u n d r y  T r a d e  
J o u r n a l .

W A N T E D —Y ou n g , en er g e tic , M E T A L 
L U R G IC A L  A N D  G E N E R A L  

W O R K S C H E M IS T , B .S c . for p reference  
or eq u h ’a le n t  ex p er ien ce ; m u st h ave  
p ra c tica l k n o w led g e ; l iv in g  accom m od a
t io n  can  b e a rr a n g e d .—A p p ly  C. R . P u r l e y ,  
L .E .C . F a c to ry , B ogn or R e g is , Sussex.


