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What’s in a Name
W e w ere a little  astounded  to  learn th a t a very 

p ro m in en t m em ber o f the iron fo u n d ry  industry  
questions th e  desirab ility  o f  trade-m ark ing  b rands 
o f h igh-du ty  o r  o th e r special irons. Surely, there  is 
a m uch  g rea te r in terest fo r the staff o f w orks to  
p ro m o te  th e  good  nam e o f  “ Sm ith ite  ” than  to  jog 
a long  m eeting  th e  requ irem en ts o f  Specification N o . 
xyz. B efo re  stan d a rd isa tio n  go t in to  its  stride, 
th e re  w as g rea t en te rp rise  show n by th e  Sheffield 
h igh-speed tool steel m akers  to  establish  th e  good  
nam e o f  th e ir b rands th ro u g h o u t the w orld . W hen 
a  m a jo r developm ent cam e along, such as the ad d i
tion  o f  v an ad iu m  o r  c o b a lt and  so fo rth , then , 
re ta in ing  the o rig inal trad e  m ark , they just added  a 
su itab le  ad jec tive such as “  superio r ” o r  “ u ltra .” 
T hus, w ith  som e o f the w ell-know n foundries, as 
and  w hen they  go over to  n o d u la r iron , they too  
shou ld  label th e  p ro d u c t to  som eth ing  co rrespond ing  
w ith  “ S m ith ite  su p erio r.” By so doing, they will 
n o t only  enhance  the value o f  the orig inal nam e, 
b u t give to  the new er p ro d u c t the endow m ent o f 
respected  p a ren tage ; how ever, ca re  is needed, as w e 
will p o in t o u t later.

I t  seem s to  annoy  a few  peop le  th a t iron  castings 
shou ld  go in to  th e  m ark e t bearing  a  special trad e  
m ark , yet these critics insist th a t no th ing  is as good 
as “ M onkey  P a rk  ” coke o r  “ M ilton  ” p ig-iron . 
Surely  they  shou ld  accord  the sam e privilege to  the 
engineers. T h e  w orth  o f a  trad e  m ark  is zero  a t 
b ir th  an d  becom es, if th e  m ateria l be satisfac to ry , 
increasingly  valuab le  w ith  the passing o f  tim e. 
Specification xyz can  never figure in the books o f 
a  lim ited-liab ility  com pany  as being w o rth  a  red  cent, 
bu t an  estab lished  trad e  m ark  is a va luab le  com 
m ercial asset. A gain , castings m ade to  specification 
xyz are  in  d irec t com petition  w ith  all o thers com ply 
ing w ith its clauses, b u t “  S m ith ite  ” is regarded  by 
buyers, th ough  p erhaps w rongly, as being som ething 
apart. T h ere  is a dan g er th a t a  firm  hav ing  realised 
the benefits to  be derived  from  registering  a  trad e  
m ark  fo r th e ir  castings, m ay  deem  it wise to  acqu ire

a w hole range. T h is  is a m istaken  policy  an d  the 
few er the b e tte r— one only , if possib le, is best. 
H yphenating  to  an  existing trad e  m ark  is good , so 
long as it does n o t degrade  the o rig inal one. If this 
is to be feared  then  a second  and  distinctive trade  
m ark  shou ld  be found.

T he  choice o f  a trad e  m ark  is o f  g rea t im p o rt
ance. T h e  one  best know n  in the g rey -iron  fou n d ry  
industry  has one bad  d raw back  as p rin te rs  th ro u g h 
ou t the w orld  m uch  p re fe r— no t w ith o u t a  m odicum  
o f reaso n — to p rin t, m echan ite . A  second  tra d e  m ark  
ju s t will n o t com e to  m ind  w hen  requ ired . In  co n 
nection  w ith  trad e  m arks it  shou ld  be b o rn e  in  m ind  
th a t w hen choosing  one, it m ust no t be capab le  o f 
being confused  w ith  an  existing  one in  the sam e 
field. I f  there  be one in an  en tirely  dill'erent field 
it w ou ld  seem  possible to  acqu ire  it. F o r instance 
one finds “  C om po  cu res co lds ”  and  “ C om po—  
the safe w asher.” T h e  P ress is alw ays w orried  ab o u t 
the use o f  trad e-m ark ed  nam es, an d  ca re  m ust be 
exercised  w hen  using such expressions as T h erm o s 
flask, C a rb o ru n d u m , and  m any  others. F irm s 
allow ing a trad e  m ark  to  be in co rp o ra ted  in a 
language lose th e ir p ro p rie ta ry  righ ts in it. F o r  sale 
to  th e  genera l public , a n  ap p ea l to  th e  “  sn o b  ” 
com plex h a s  never been know n  to fail, w hereas a  
dem ocratic  so lic ita tion  has ra re ly  been successful. 
C ryp tic  ones carry ing  tw o syllables h av e  p roved  th e ir 
w orth  in  th e  solid-fuel-fired cooker field. W ith o u t 
trad e  m ark s an d  b ran d ed  goods, life w ould  be m uch  
Jess in teresting  and  p rogress w ou ld  be re tarded .
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Latest Foundry Statistics
The A pril Bulletin o f the British Iron and Steel 

Federation reports that there was an increase in the 
num ber o f  persons engaged in iron foundries on 
M arch 4 as com pared with a  m onth earlier. The gain 
was 651, making the to tal 146,871. The 651 was made 
up of 605 males and  46 females. The corresponding 
stecl-foundry figures show that employment fell by 
96, o f whom 30 were women, and  om M arch 4 stood 
at 19,187. The average weekly output o f liquid steel 
for castings during March was 9,000 tons as against 
8,800 tons in February and in M arch last year, repre
senting a gain o f 2-3 per cent. A  distinct gain was also 
registered in the production o f alloy steel. The average 
weight o f finished steel castings made during March 
was 4,900 tons. This related to the previous m onth’s 
production of liquid steel gives a yield of 56 per cent.

Dinner
Meehanite Research Institute

The eighteenth annual dinner of the Meehanite 
Research Institute was held last Wednesday a t the Café 
Royal. M r. John Cameron, J.P., presided over a com
pany numbering over a hundred, which included many 
overseas members. Amongst those present were Mr. 
Oliver Smalley, O.B.E.; Mr. R. B. Templeton, 
M.I.Mech.E.; Mr. V. C. Faulkner, F.R.S.A.; Mr. W. 
Rennie; D r. C. R. Austin; Mr. Carl Jensen; Mr. W ilfred 
H arper; Mr. J. D. Carmichael, and Mr. J. Boyd 
Blakeborough.

M r . F . W . R o w e , B .S .F .A . C h a ir m a n , M r . R . W . 
C a s a s o l a , M e m b e r  o f  t h e  E x e c u t iv e  o f  t h e  
A m a l g a m a t e d  U n io n  o f  F o u n d r y  W o r k e r s , a n d  
M r . J. H. W ig g l e s w o r t h , G e n e r a l  S ec r e t a r y  o f  
t h e  I r o n , St e e l  &  M e t a l  D r e s s e r s ’ T r a d e  
So c ie t y , a t  t h e  B r it is h  St e e l  F o u n d e r s ’ A s s o c ia 
t io n  “ P r o d u c t iv it y  ” P r e s s  C o n f e r e n c e , h e l d  on  
M a y  17.

Notes from  the Branches
Scottish

The largest and best-attended works visit ever held 
by the Scottish branch of the Institute of British 
Foundrym en was that paid to  the works of Glenfield 
& Kennedy, Limited, K ilm arnock, on M ay 6. The 
replies to  the invitation from  the directors of that firm 
were so numerous tha t no t a  single non-m ember could 
be included in the party of visitors, and the list was 
finally closed with the numbers standing at 173.

Members began arriving a t Glenfield’s works about 
9.45 a.m., and as they arrived, they were num bered 
off in  groups o f about twelve .and, under the care of 
guides, followed a pre-determined route of inspection. 
Most of the visitors came by private cars, but many 
came by buses and not a  few by train. They came 
from  fa r and near, and there were few districts in 
industrial Scotland, except the Aberdeen and Angus 
districts, that were not represented. Denny was well 
represented by a large party which cam e by special 
bus.

Visits were paid to the heavy and light machine 
shops and assembly shops; to the heavy and light 
iron foundries; to the non-ferrous foundry and the 
laboratory, but there seemed to be no doubt but that 
the chief attraction was the new mechanised section 
in  the iron  foundry. A ll routes eventually led to the 
canteen, where, under the chairm anship of Mr. Henry 
G ardner, managing director, an excellent lunch was 
provided. A  hearty  vote of thanks from  the members 
of the branch to Mr. G ardner, his co-directors and 
staff, was happily phrased by the branch president, 
M r. R. S. M. Jeffrey, and in his acknowledgment, Mr. 
G ardner gave some interesting facts and figures about 
“ Glcnfield’s,” a firm whose name has come to typify 
all that is best in Scottish engineering and foundry 
standards.

Fotty Years Ago
The F o u n d r y  T r a d e  Jo u r n a l  in its issue fo r June, 

1910, asserts in its editorial that the British Foundry- 
m en’s Association will always be linked with the reign 
of Edward VJI— a m atter which we had never thought 
about. Then the Editor forecasts great progress for 
the steel-foundry industry during the decade to 
follow. As this included the great w ar the Editor 
scored a winner. It is interesting to realise that, in 
1910, a 121-ton capacity electric furnace cost about 
£1,200. There is a  short description of the new steel 
foundry of the Vancouver Engineering W orks, com 
plete with wash sinks and lockers. There is an in 
teresting article describing the Verdon Cutts H oult 
Electro-Bessemer Furnaces. In that article is a germ 
of an idea ready fo r re-invention. The death was 
announced of Mr. R. B. Tennent, of Coatbridge, who, 
starting as a  moulder, created the great roll-making 
concern which still bears his name; he was 81. E dgar 
Allen & Company, Limited, a re  reported as erecting 
a plant a t Chicago, Illinois, for the m anufacture of 
manganese s te e l.__________________

M a n y  r e p r e s e n t a t iv e s  of the overseas Press were 
shown over the Leeds works o f Fairbairn Lawson 
Combe Barbour, Limited, on M ay 23. Representing 
newspapers in Norway, Latin America, U nited States, 
U.S.S.R., Palestine, H olland, Belgium, Switzerland, 
Germany, New Zealand, Australia and India, they were 
able to see the W ellington Foundry a t Leeds which 
covers over 11 acres and employs 1,500 workers. The 
foundry has a capacity of over 100 tons weekly, is com
pletely mechanised and fitted with the latest labour- 
saving devices.
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M oulding and Testing Non-ferrous 
Hydraulic Castings

B y  W. Thomson

I t  is so m e tim es  fe lt that m anagers and  fo rem en  o f  sm a ll foundries , especially non-ferrous, 
have d ifficu lty  in ob ta in ing  suffic ien t in fo rm a tio n  to  keep  them  u p  to  da te  w ith  the latest 
tests an d  experim en ts a t presen t be ing  carried on  in o ther sm all foundries . T he  A u th o r  
considers tha t every fo u n d ry m a n  sh o u ld  a t least try so m e th in g  on h is ow n a n d  pub lish  the  
details— i f  o n ly  to  save anyone  else fro m  try in g  the sam e exp erim en t w ith  (usually) the  
sam e results. T he  tw o  p o in ts  w hich  fo r m  th e  basis o f  th is Paper are th e  investiga tion  o f  
various types o f  test-bars an d  exp erim en ts  w ith  a " hydrau lic  ” m ix ture .

TH E  foundry where the tests were made is not large, 
but an effort has been made to  make things as 

simple as possible fo r the men to work a t the various 
types of moulding. The moulders are mobile, i.e., they 
can switch from  core-making to green-sand or dry- 
sand. The conditions in the shops are just about as 
good as in any foundry in Scotland; there is plenty of 
fresh a ir  when required, and a  good ventilating system 
has been installed. The m otors and fans operating the 
four oil-fired tilting furnaces are placed in  an outhouse 
at the back of the dressing shop; this takes away most 
of the noise when the furnaces are in operation. Fig. 
1 shows the green-sand section and core bench, where
in can be seen the small sand mixer, the drying stove, 
the suspended middle, the turntables for casting, and 
the sand-blast plant.

Fig. 2 shows the centre-section o f the dry-sand m ould
ing bay. This as served by three furnaces. The drying 
stove is seen in the background. It is 15 ft. long by 
12 ft. wide by 8 ft. high. Sand is treated in a Royer. 
F o r m aterials handling there are 2-ton and 3 -ton elec
tric overhead travelling cranes.

Fig. 3 shows the moulding-machine section. It is 
serviced by a 2-ton electric crane; the illustration 
shows a  small riddle in the background. T he metal 
store leads off this section as also does a room  fitted 
with wash-hand basins.

Fig. 4 shows the dressing shop, the equipm ent of 
which includes a band-saw, a gate cutter with carbo
rundum blades, and grinding o r buffing machines. The 
dust extractor for sand-blast is also housed in this 
shop which is serviced by a 2-ton overhead crane.

Melting Plant
F or the provision of liquid metal there are 4 oil-fired 

tilting furnaces, 2 of 250 lb., and 2 o f 400 lb., making 
a total of 1,300 lb. These can melt, when required, 
up to a total o f 1,800 lb.

Fig. 5 shows a group of typical castings made by 
this foundry. The moulding sands used are ; —

F or dry-sand, D ullator yellow rock; for green-sand, 
Mansfield red sand. The testing apparatus available 
includes a Speedy m oisture tester and standard per
meability and compression-testing apparatus. The 
moisture is controlled to within 6 and 7 per cent., the 
perm eability between 45 and 55, and the compression 
to within 5 and 7 lb. per sq. in. W hen adding new 
sand and to make sure o f the permeability, sea sand 
is added, the proportions being 10 of new Mansfield 
to 1 of sea sand.

•  A P a p e r  re a d  before th e  S co ttish  b ranch  o f  the  In s titu te  o f B ritish  
P ound rym en .

The following mixture is used for oil-sand cores: — 
2 pails of sea sand (38 lb.); 1 pail o f D ullator yellow 
rock (16 lb.); 1 pail o f Mansfield red (16 lb.) and 2 
pails of core binder (Bondex).

For black-sand cores the m ixture used i s ;— 3 pails 
of floor sand from  the dry-sand shop (48 lb.); I f  pails 
of sawdust (1 lb.); 1-lb. plumbago and 2 pails of 
coarse loam (28 lb.)

Both the mixtures are put through a sand mixer.
The coarse loam used is made up of 2 parts of sea 

sand to I I  parts of D ullator yellow rock, and clay 
water is added. F o r fine loam the mixture is 2 parts 
of sea sand, 1 | parts of Mansfield red sand and 1 part of 
sawdust, together with some clay water. Both these 
mixtures are put through the pan mill.

G eneral Castings Procedure
A high proportion of the castings are made for the 

general market. Those shown in Fig. 6 are known as 
a drum end and joint rings. These castings are for 
paper-making machinery, and are ordered in four dif
ferent sizes of drum  ends: 5 ft., 4 ft., 3 ft. and 2 ft. 
8 in. They are all moulded in dry sand in the usual
way. For example, the ring a t the bottom  is bedded
into the drag box. The cope box takes in the upper 
portion of the ring and the supporting legs from  the 
ring to the trunnion.

A smaller moulding box is bolted to the cope box,
which takes in the trunnion. The runner gate is so
placed that there is a cut-in gate at the trunnion and a 
drop-gate a t two of the supporting legs. The weight 
of these castings varies from 300 to 900 lb.

Fig. 7 shows a group of alum inium castings, m ost of 
which are for machines for making plastic m aterial. 
All heavy sections carry a riser o r feeder, and should 
the heavier sections be so placed that it is impossible to 
get a feeder attached, then that same part m ust be 
chilled.

Fig. 8 shows two manganese-bronze spur wheels and 
illustrates the running system used. A  transmitting 
cylinder is shown in Fig. 9, the pattern fo r which is 
mounted on a  wooden plate 6 ft. by 2 ft. 9 in. by 2 in. 
thick. The com ers are strengthened by |- in .  thick mild- 
steel plates screwed on to the plate, w hilst the pinholes 
on the plate are bushed. The box pins are m ade a 
fixture to the drag box, the pins being sufficiently long 
to go through pinholes on the plate and cope box. This 
means the complete pattern is enclosed in the moulding 
boxes before commencing to ram , i.e., the moulder first 
ram s the cope, then turns over the cope and drag box 
with the pattern plate between, and proceeds to  ram  the 
drag box. W hen ramming is complete, the moulding 
boxes are again turned over and the cope parted from
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F ig . 1.— G r e e n - s a n d  S ec t io n
a n d  C o r e  B e n c h .

F ig . 2 .— D r y -s a n d  M o u l d in g
B ay .

the plate. The half-pattern in the cope is loose on the 
pattern plate and is located by dowel pins, and wood 
screws are screwed on to the pattern so that it will not 
fall out when parting from the drag box. The drag 
half of the pattern is made a fixture to the pattern plate 
so that both are withdrawn at the one time. The box 
pins are also a good guide for giving a clean parting 
on draw from the sand.

The draw-back or block core which forms the cylin
der face and part of the cylinder body is made in a 
core box and in halves; it is made in ordinary dry sand 
and placed in the mould. I t is then made a fixture to 
the mould by inserting “ L "-shaped 6-in. sprigs from 
the drawback to the mould “ cores.”

Cores for Transm itting Cylinders
The tank cores and the cores on the face of the base 

are made in black sand and Terracoats No. 14 is used 
instead of blackwash, the mixture being 4 |  parts of

sea sand, 1 of D ullator yellow rock sand, 1 of M ans
field, and 1 of plumbago. This takes the form of a 
loam mixture. It is rammed up in a m etal core box, 
one half core box being used as a core carrier. The 
core is then placed in the core stove and dried in the 
usual way. When dried, the core is given a coating of 
blackwash and placed in a fire or against the flame 
from  the gas jets and baked. The core is then given a 
further coating o f blackwash and dried. T he position 
of this core in the mould is such that the metal is liable 
to search through. Since adopting this method of 
making the core, there has been very little trouble in 
getting this core out of the casting. The byepass core 
is made as one core, not in halves, and as the main 
bore core passes through the byepass, it is necessary 
that both these cores are inserted into the mould a t 
the same time. The main cores are made up in the 
loam mixture. Transmitting cylinders are cast in a 
perpendicular position with the tank at the bottom. The
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F ig . 3 .— M a c h in e - m o u l d in g  
S e c t io n .

F ig .  4 .—-V ie w  o f  t h e  D r e s s i n g  
S h o p .

gate runner is placed alongside the casting with cut in
gates at the tank— the main body being at the cylinder 
face—and at the base of the cylinder, which is the top 
of the casting when being cast.

Transm itting cylinders have to withstand a hydraulic 
pressure of 2,000 lb. per sq. in., although the working 
pressure is in the region of 600 to 700 lb. per sq. in. 
W hen cast-on test-bars are required for these cylinders, 
it has been proved that the most satisfactory bars are 
obtained when it is possible to have the head or pouring 
basin inside the moulding box attached to the gate 
runner. Cast-on test-bars of the various types have 
been tried out on different parts of the casting, t?ut were 
not up to standard, and the A uthor strongly recom 
mends cast-on bars off the head inside the moulding 
box. Fig. 10 shows some receiving cylinders, together 
with other castings. The receiving cylinders are 
cast in much the same way, the only difference being 
that a  tapered feeding head, the full size of the top of 
the casting, is recommended here to give a good sound 
hydraulic casting. Here again there was difficulty with

cast-on bars. It has been found that the best metal for 
pressure castings is what is called H.4, i.e., 83 per cent, 
copper, 7 tin, 5 zinc., 5 lead, +  l i  per cent, cupro 
nickel. This hydraulic mixture was founded during the 
war years by Mr. Frank Hudson, who spent much of 
his time with the A uthor and another well-known firm 
in the West, trying to find an alloy suitable to w ith
stand as high a hydraulic pressure as A .G.M . or C. 
metal, i.e., 88-10-2 or 86-12-2. The main purpose in 
carrying out these tests was to try and save tin, which 
was in very short supply at that time.

The foundry also casts cylinder rams of various sizes 
weighing from 14 lb. to 15 cwt., dressed weight. The 
small sizes. H  in. to 2 j  in. outside diameter, are cast 
in green sand on a bank with the runner gate at the 
bottom and a riser at the top. This means that the 
molten m etal has to travel upwards; also, it saves cast
ing in  a perpendicular position when there are no t avail
able suitable boxes fo r casting by this method. The 
larger rams, 2{  in. to 12 in. outside diameter, are cast 
in a perpendicular position with the runner gate at the
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F i g . 5 .— V a r ie t y  o f  C a s t i n g s

MADE IN TH E A U T H O R ’S FO U N D RY .

bottom and a riser at the top of the casting. All the 
larger types of rams have about 5- to 6-in. extra length 
on them. This acts two w ays: as a feeding head and a 
dirt trap. All the cylinder ram s are cast in H.4 mixture 
and have to withstand a hydraulic pressure of 2,000 lb. 
per sq. in. The remainder of castings for internal use 
are mostly bushes in gunmetal, thrust rings in phosphor 
bronze and all the small fittings fo r the steering gear, 
etc.

Test-bars
Fig. 11 shows keel and shaped bars. Some time ago 

the A uthor had trouble in  getting test-bars to w ith
stand the physical tests, and at that time he made up his 
m ind to pu t through a series of test-bars cast at dif- 
fet'errt tem peratures and iwith different diameters of 
downgate in the keel-shape of test-bar instead of, as 
suggested by different people of authority  on test-bars, 
a  direct pour. All these test-bars were cast off the same 
heat of m e ta l and they were cast in the hydraulic mix
ture H.4 (83-7-5-5 +  l i  per cent, nickel). The results 
obtained showed that the best bars can be had when 
the metal-pouring tem perature is around 1,200 deg. C;. 
also, that the two shaped bars in the box are most 
suitable at that tem perature. W hen the tem perature is 
lowered to below 1,100 deg. C., the open keel bar is 
preferable. This means that all pressure castings which 
require test-bars m ust have three separate cast bars, 
i.e., (1) two shaped bars in box cast first at about 1,200 
deg. C.; (2) the actual casting with a cast-on bar, and 
(3) the keel bar when the temperature has decreased to 
about 1,100 deg. C.

Some might imagine that there was something a little 
irregular in such a practice, but there have been many 
instances where the cast-on test-bar failed in the physi
cal test; yet, when the casting had been machined and 
put through the hydraulic test a t a  higher pressure than 
was called for, it was proved to be perfectly sound. 
This is just another instance of a bad test-bar and a per
fectly sound casting. Some time ago the foundry was 
making light castings in high-tensile bars for the 
Admiralty, and they were a t that time insisting on cast- 
on test-bars. The casting was about 10 in. long, the 
body being cone shaped with about -ft in. metaT, and 
on one end a 5-in. dia. flange £ in. thick; on the other 
end, a box shape about 4 in. square and i  in. thick. 
Those who had experience with test-bars would know 
the difficulty of getting a cast-on bar from  a casting 
of this kind. On one occasion the foundry was very 
successful with the castings, but some bars cast-on were 
attached and these failed. Also, at the same time, and 
with the same metal, the foundry cast separate bars.

which withstood the required test quite easily. A t that 
time the inspector was unwilling to pass the castings on 
account of the failure of the cast-on bars, until instruc
tions to do so were received from a higher level. The 
A uthor understands the position is very much altered 
now in this respect and that it is permissible fo r separ
ate bars to be cast, provided they are from  the same 
heat of metal from  which the casting has been poured.

Below are two examples of cast-on and separately 
cast test-bars. The requirem ents a re :—

1 st H eat.— T em peratu re  1,200 deg. C.
U .T .S ., E l,

tons  p e r  sq . in . pe r cen t. 
Cast firs t.— (1) Tw o shaped  bars  in  box (a) 1 5 .5  30

(6) 1 5 .5  20
(2) C ast-on  b a r  . .  . .  . .  1 2 .5  11
(3) K eel-shape b a r  . .  . .  15 .0  17

2nd H eat.— T em peratu re  1,190 deg. C.
U .T .S ., E l,

tons  p e r s q . In. p e r ce n t. 
C astfin t.— (1) Tw o sh ap ed  b a rs  in  box  (a) 15.0 18

(b) 1 5 .5  17
(2) C ast-on  b a r  . .  . .  . .  1 1 .5  12
(3) K eel-shape b a r  . .  . .  1 5 .0  18

I t will be noted that the cast-on test-bar in each case 
failed to pass the physical test in respect of tensile 
strength and elongation, but all the separately cast bars 
reached requirements. The castings used for these tests 
were two receiving cylinders, and both were accepted by

F i g . 6 .— D r u m  E n d  a n d  B r i d g e  B r a c k e t  f o r  P a p e r - 
m a k i n g  M a c h i n e r y .
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the inspector; moreover, they passed the hydraulic tests. 
Before dealing with the next batch of tests, he would 
like to express his appreciation of the efforts made by 
all those people responsible for convincing the authori
ties that separately cast test-bars should be accepted as 
satisfactory.

Phosphor-bronze Test-bars
M ade from 90 per cent, copper and 10 per cent, 

tin, the minim um tests required are 12 tons tensile and 
1.5 per cent, elongation, i t  is worth noting that, whilst 
cast-on bars have passed the test, the A uthor prefers the 
three separately-cast bars in one box.

Bursting Tests

Fig. 12 shows the test-pieces used for bursting tests 
on gunmetal castings. The object in carrying out 
these tests was to find how  a variation in the com 
positional quality of a particular grade of gunmetal 
affected its suitability for pressure castings. The 
effect was also studied of an additional percentage of 
cupro nickel on the value of the bursting pressure. 
The grade of metal used in these tests was the H.4 
(83-7-5-5), with additions.

T he dimensions of the test-pieces w ere ;— Diameter 
of flange. 8J- in. machined; thickness of flange, 1} in. 
machined; length of body, 6J in. machined; thickness 
of body, i  in. machined; internal diameter, 3 in. 
machined.

•Each test-piece or casting had a cast-on test-bar 
(keel shape), and there were two test-pieces per heat. 
The data of specimen “ A ” w ere:—Chemical com 
position :—Copper, 83.6; tin, 7.28; zinc, 3.50; lead, 
5.08; nickel, 0.69; iron-traces. Tensile-test result: — 
U.T.S., 14.5 tons per sq .in; yield point, 9.5 tons per 
sq. in.; elongation, 24 per cent. L oad/deform ation 
figures were taken up to the point of perm anent set 
on one each of the two pairs of castings. Test-piece 
“ A "  casting fractured axially on length of parallel 
portion, the fracture extending to within 1 in. of one 
end and 2 in. of the other end of parallel portion.

Specimen “ A ."—Pressure at point of perm anent 
set, 3,800 lb. per sq. in.; pressure at rupture point. 
6,000 lb. per sq. in.

Specimen " B."—Tensile-test resu lt:— U.T.S., 15
tons pec sq. in.; yield point, 9 tons per sq. in.; elonga
tion, 26 per cent.; pressure at point of perm anent set, 
nil; pressure at rupture point, 7.000 lb. per sq. in.

F i g . 7 .— G r o u t  o f  A l u m i n i u m  C a s t i n g s , m o s t  o f
W HICH ARE FOR TH E PLA STICS IN DU STRY .

Test-piece “ B.”—The casting fractured axially on 
the length of the parallel portion; the fracture 
measured 2 in. in length and lay midway between 
flanges of the test-piece.
Specimen  “ C  ’’ (two test-pieces per heat)

Chemical analysis:—C opper, 81.14; tin, 6.87; zinc, 
3.84; lead, 4.91; nickel, 3.02; and iron, 0.16 per cent. 
Tensile-test resu lt:— U.T.S., 13 tons per sq. in.; yield 
point, 9 tons per sq. in.; and elongation, 14 per cent.; 
pressure at point of perm anent set, 3,600 lb. per sq. 
in.; pressure at rupture point, 6,000 lb. per sq. in.

The casting burst on parallel portion, and the 
fracture was axial along length of cylinder and ex
tended to within 1 in. of the flanges.
Specimen “ D."

Tensile-test re su lt:—U.T.S., 12.5 tons per sq. in.; 
yield point, 8.5 tons per sq. in.; and elongation, 12 
per cent.; pressure at point of perm anent set, nil; 
pressure at rupture point, 6,500 lb. per sq. in.

The casting fractured axially on length of parallel 
portion, with the fracture extending to within 1 in. 
of the flange.

It should be noted that chemical composition of 
“ C "  and “ D ” shows an increase in the nickel con
tent from “ A ’’ and “ B,” yet the tensile tests are 
low— in fact they are below specification. The pouring

F ig . 8 .— M a n g a n e s e -b r o n z e  S p u r  
W h e e l s , s h o w in g  R u n n in g  
S y s t e m  u s e d .
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F ig . 9 .— T r a n s m it t in g  C y l in d e r , 
s h o w in g  M o u l d  a n d  C o r e s , 
a n d  R o u g h  a n d  D r e s s e d  
C a s t in g s .

F ig . 10.—R e c e iv in g  C y l in d e r s  
a n d  S e l e c t io n  o f  V a r io u s  
C a s t i n g s .

With the tensile test being so low (see Table I) and 
from  the appearance of the molten metal when being 
poured, there seemed little justification in carrying out 
bursting tests on these castings.

No. 5 Test
Th-is was made with two pieces having test-bars 

attached. For the last 300 lb. of H.4 + 18 lb.
cupro nickel +  6 lb. Cuiprex, was used.

Chemical composition Copper, 80.02; tin, 8.04; 
zinc, 2.84; lead, 5.19; nickel, 3.01; and Phos., 0.03. 
This test was carried out in a similar way to N o. 4, 
the only difference being that when the metal was 
ready fo r pouring into the ladle only half of it was 
poured, then the 18 oz. of phosphor copper was 
added, followed by the rem ainder of the metal. The 
appearance of the metal in the ladle was much better 
than the previous heat, although it still had a little 
of the sluggish or blotchy look about it. A further 
addition of 4 oz. o f phosphor copper was made 
which then gave the metal a very clean appearance. 
The tem perature of the metal in the ladle before the 
extra 4 oz. of phosphor copper was added was 1,260 
deg. C. After the 4 oz. of phosphor copper w'as 
thoroughly stirred in the ladle the tem perature de
creased to 1,200 deg. C. Tensile-test results are shown 
in Table II.

tem perature of the metal in the four tests was in 
the region of 1,180 deg. C. to 1,200 deg. C.

Additional Test N o. 4
F o r this, 300 lb. of H.4 (83-7-5-5 +  18

lb. cupro nickel + 6 lb. Cuprex) was used.
Exactly 3 lb. of Cuprex were placed at the 
bottom  of the crucible at the commencement of the 
heat, and 3 lb. were added when the metal was melted. 
W hen the m etal was ready and poured into the carry
ing ladle the slag was skimmed off and 18 oz. of 
phosphor copper were added. A fter the metal was 
poured into the ladle the tem perature was 1,220 deg. 
C. W hen the phosphor copper was added the tem
perature decreased to 1,180 deg. C. To all outward 
appearances the metal was sluggish in parts.

T ab le  I — T e n s ile - te s t  r e s u lts  o b ta in e d  in  N o .  4 te s t .

El,
per

cen t
T em p.. tons perdeg. C. sq . in

No. 1. 
N o. 2. 
N o. 2. 
N o. 4. 
N o. 5.

2 sh ap ed  b ars  in  box 
2 „
C ast-on  b a r (keel shaped) 

S epara to  ”  „

1,180 17 .5 19
1,180 14.5 15
1,160 13 .0 11
1,130 15 .5 16
1,100 14 .0 15
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F ig . 11.— S e p a r a t e l y - c a st  T e s t - 
b a r s ; T h r e e  Sh a p e d  B a r s  in  
Box, K e e l -s iia p e  B ar  a n d  T w o  
S h a p e d  B a r s  in  B o x .

T ab le  I I — T e n s ile - te s t  r e s u lts  o b ta in e d  in  N o .  5 te s t .

T em p., 
deg. C.

U .T .S ., 
tons per 
sq . in .

j 
-tifl

I

No. 1. 2 sh ap ed  b ars  in  box 1,180 17 .5 16
No. 2. 2 „ 1,180 10 .0 16
No. 3. C ast-on  b a r  (keel shaped) 1,160 15 .0 13
N o. 4. „  „  „ 1,140 15 .5 15
N o. 5. S epara te  c a s t „  „ 1,100 1 5 .0 • 15

Bursting Test Results.
(a) 3. 6,944 lb. per sq. in.
(b) 4. 6,272 lb. per sq. in.
B oth test-pieces (castings) were subjected to 

pressure up to the point of rupture. The fracture in 
each case measured approxim ately 34 in. in length 
and showed a clean break in the wall of the tcst- 
piece.

No. 6 Test
Two test-pieces with test-bars attached were pre

pared from  a heat of 300 lb. m ade up of H.4 +  IS 
lb. cupro nickel and introducing nitrogen gas.

Chemical com position:—Copper, 81.86; tin, 7.48; 
zinc, 2.97; lead, 5.25; iron, 0.36; and nickel, 2.19 per 
cent. The m etal was raised to 1,250 deg. C. and
nitrogen gas was bubbled through for five minutes
before pouring. There was a distinct improvement in 
the tensile-test results (Table III) and the bursting- 
test results.

T ab le  I I I —T e n s ile - te s t  r e s u lts  o b ta in e d  in  N o .  6 te s t .

Tem p., 
i  deg. C.

U .T .S ., 
tons per 
s q .in .

E l,
]>er

cen t.

No. 1. 2 sh ap ed  bars  in  box 1,200 20 26
N o. 2. 2 „  „  „ 1,200 19 21
N o. 3 (a). C ast-on  b a r  (keel shaped)' 1,180 18 26
No. 4 (b). „  „ „  „ 1,160 19 21
No. 5. S epara te ly  c a s t . .  . . 1,130 14 13

F ig . 12.— T e s t -p ie c e s  (C a s t in g s ) u s e d  f o r  B u r s t in g  
T e s t s .

Bursting-test Results.
(rt) Pressure at point of perm anent set, 4,700 Lb. 

per sq. in. Pressure at rupture point, 7,600 lb. per 
sq. in. The casting did not burst but fissured at the 
point of the undercut o f the spot facing tool on the 
barrel.

(b) This test-piece did not burst due to repeated 
failure of joint, but the pressure at which the joint 
failed equalled 7,000 lb. per sq. in.

Some time after these tests were finished, there 
was a request fo r a casting called a valve bonnet 
which had to withstand a pressure of about 4,000 lb. 
per sq. in. The nitrogen method of casting this 
bonnet was used and it has proved m ost successful. 
It was tested to 4,500 lb. per sq. in.

In conclusion the A uthor would like to express his 
thanks to Mr. Frank Hudson for his helpful advice, 
especially on the tests involving the use of nitrogen 
gas; and to the directors of Brown Brothers & Com
pany, Limited, for the opportunity to  make use of in 
formation a t their disposal; to their staff for their 
help in preparing the tables and slides; and to Mr. 
William W allace, chairman and managing director of 
the company, w ithout whose encouragem ent this 
Paper could not have been written.

Appendix
A  transm itter is the bridge instrum ent of a hydraulic 

control gear, the principal use of this gear being: 
the liquid displaced on the bridge by a piston, moves 
the aft contro l instrum ent the requisite am ount which 
is spring centred. To balance and replenish the 
system the autom atic by-pass is used. This consists 
of an annular space, outside the pressure wall o f the 
cylinder with two- rings of holes from  the pressure 
cylinder into the annular space. These rings are 2} 
in. apart with 20 holes -jV in. diam eter bored in each 
ring.

W hen the piston is centred, which is slightly shorter 
in length than the distance between the two sets of 
holes, the liquid in the system is all comm on and 
open for replenishing. The method of drilling the 
by-pass holes consists o f an ordinary centre lathe 
with the face-plate detented and the appropriate num 
ber of holes on the circumference. A small m otor 
with a bar m ounted on the saddle, the bar carrying 
a pulley mounted on the drill holder. A small flexible 
drive from the m otor to the pulley—rather like the 
dentist’s  drill— is used.

T he distance from the cylinder face being marked 
on the bar, a sensitive handle to move the complete 
saddle is fitted so th a t the operator can get the feel 
of the drill breaking through. These holes are drilled 
before the final reamering of the cylinder is done.

M r s . W il l ia m  M a l o n e y , wife o f the secretary of 
the American Foundrym en’s Society, arrives in London 
by air to-day. She is flying from  America with Mr. 
and Mrs. G ibson and the Misses G ibson o f Sydney, 
Australia. All are to participate in the Buxton 
Conference.

p
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Institute’s 1950 Awards
W e include  this w eek b rie f b io g raph ica l no tes 

on  th e  recip ien ts o f  th e  1950 aw ards o f th e  In 
s titu te  o f  B ritish  F o u n d ry m en . T h e  aw ards 
w ere : —

O liver S tu b b s  G o ld  M eda l.— T h e  1950 aw ard  o f  
the O liver S tubbs M ed al h a s  been  m ad e  to  M r- 
J . A rn o tt, F .R .I.C ., F .I.M ., in  reco g n itio n  o f  his 
o u ts tan d in g  serv ices to  th e  In s titu te  by h is  w o rk  
in  p resen tin g  several v a lu ab le  P apers o f  a  p a r
ticu la rly  h igh  s ta n d a rd  an d  by h is ac tive  p a rtic ip a 
tio n  in  th e  w o rk  o f  the  T echn ica l C o u n c il an d  
T ech n ica l C om m ittees.

E . J. F o x  G o ld  M eda l.— O n th e  reco m m en d a tio n  
o f  th e  assesso rs , S ir W illiam  L a rk e , K .B .E ., an d  
D r. J . E. H u rs t, th e  E . J. F o x  M ed al fo r  1950 h as 
been  aw ard ed  to  M r. S. H . R ussell (pas t p residen t) 
in  recogn ition  o f  th e  g rea t c o n tr ib u tio n s  h e  has 
m ad e  in  th e  techn ical ed u ca tio n , research  o rg an isa 
tio n , a n d  adm in is tra tiv e  fields o f  th e  in d u s try  over 
a  Jong period .

B ritish  F o u n d ry  M ed a l an d  A w a rd .— T h e  B ritish 
F o u n d ry  M e d a l a n d  A w ard  g iven a n n u a lly  by  the 
In s titu te ’s  C ounc il to  the A u th o r  o f  th e  P ap er 
ad ju d g ed  by them  to  b e  th e  best p re sen ted  to  the 
In s titu te  d u rin g  th e  p reced ing  year, has been 
aw ard ed  to  M r. A . R . M artin , B.Sc., A .R .S .M ., fo r 
his P ap er “ S om e N o ta b le  A lum in ium -alloy  
C astings.”

M erito r io u s  Serv ices M edals.— T h e  C ouncil o f 
th e  In s titu te  has a w a rd e d  M erito rio u s Services 
M edals fo r  1950 to  M r. T . R . W alke r, M .A . (C an 
tab .) a n d  M r. A . S. W all fo r  th e  o u ts tan d in g  se r
vices w hich  th ey  h ave  ren d e red  to  th e  In s titu te  as 
h o n o ra ry  sec re ta rie s  respectively  o f  th e  Sheffield 
a n d  W ales a n d  M o n m o u th  b ranches . M r. W all 
has been  h o n o ra ry  secre ta ry  o f  th e  W ales an d  
M o n m o u th  b ran ch  s ince  1942, w hile  M r. W alker 
has ju s t re lin q u ish ed  th e  h o n o ra ry  secre ta ry sh ip  of 
th e  Sheffield b ran ch  a f te r  a lm o st 23 y ea rs’ service 
in  th is capac ity .

P re se n ta tio n  o f  th e  a w a rd s  w ill ta k e  p lace  a t  the 
A n n u a l G en e ra l M eeting  o f  th e  In s titu te  a t  B ux
ton  on  Ju n e  7.

Mr. J. Arnott
M r. A rn o tt is  c h ie f m e ta llu rg is t o f  G . & J . W eir, 

L im ited , C a th ca rt, G lasgow . O n leav ing  school, 
h e  b ecam e  a  p re m iu m  s tu d e n t in  th e  la b o ra to ry  o f  
R . R . R a tlo ck  a n d  T h o m so n , C ity  A naly st, an d  
a s tu d en t in  th e  R o y a l T ech n c ia l C ollege, G la s
gow . A fte r a  sh o r t tim e in  a consu lting  
m eta llu rg ica l la b o ra to ry , h e  jo ined , in  1913, th e  
firm  w ith  w h ich  he  is still associated . M r. A rn o tt 
jo ined  th e  In s titu te  o f B ritish  F o u n d ry m e n  in  1920. 
H e  w as a m em b er o f  th e  T ech n ica l C o u n c il fo r  
m a n y  y ea rs  a n d  h as tak en  p a r t  in  severa l o f  th e  
co -o p era tiv e  investigations ca rr ied  o u t by its su b 
com m ittees . H e  is a  m e m b e r o f  th e  C ouncil o f  
th e  In s titu te  o f  M etals, and  a  m em b er o f  m an y  
o th e r m e ta llu rg ica l, ch em ica l an d  eng inee ring  
societies.

Mr. S. H. Russell
M r. R ussell w as b o rn  in 1886 a n d  educated  a t 

the W yggeston G ra m m a r S choo l, L eicester. A t 
the  age  o f  16 he  com m enced  a  n o rm a l fo u n d ry  
app ren ticesh ip  cou rse  a t  S. RusSell & Sons, o f 
L eicester, an d  d u ring  this p e rio d  sp en t o n e  y e a r as a 
p a rt-tim e  day  s tu d en t a t  B irm ingham  U niversity . 
H e  also  a tten d ed  evening classes a t  th e  L eicester 
C ollege o f  T echno logy . M r. R ussell jo ined  the 
In s titu te  o f  B ritish  F o u n d ry m en  in  1906 a n d  ac ted  
as sec re ta ry  o f  th e  In s titu te  C o n feren ce  w hich  w as 
held  in  L eicester in 1914. H e  becam e th e  first 
h o n o ra ry  secre ta ry  o f  th e  In s titu te  b ran ch  w hich 
u ltim ate ly  becam e the  E a s t M id lan d s b ran ch  (M r. 
B un ting  being  th e  first secre ta ry  o f th e  re-nam ed  
branch). L a te r  he becam e p residen t o f  the E ast 
M id lands b ran ch  a n d  in 1928 w as e lec ted  n a tio n a l 
p res iden t o f  th e  In s titu te . M r. R ussell w as ch a ir
m an  o f  th e  In s titu te ’s E d u ca tio n  C om m ittee  fo r

M r . J. A r n o t t  M r . S. H. R u s s e l l

m any years an d  h o n o ra ry  tre a su re r  fro m  1937 to  
1944. H e  is a lso  the  O liv er S tu b b s  G o ld  M edallist 
fo r  the  la t te r  year.

A  m em b er o f  th e  C ouncil o f  th e  B ritish  C ast 
I ro n  R esearch  A ssocia tion  since its fo rm a tio n , M r. 
R ussell is also  a  p a s t p res id en t o f  th e  N a tio n a l 
I ro n  F o u n d e rs  E m ployers F ed e ra tio n , a  m em b er 
o f  th e  execu tive o f  the C -F .A . since its  fo rm a tio n , 
ch a irm an  o f  the F in an ce  C om m ittee  o f  th e  Jo in t 
Iro n  C ouncil, ch a irm an  o f  th e  T ru stees  o f  the 
N a tio n a l F o u n d ry  C ra f t T ra in in g  C en tre , ch a ir
m an  o f  th e  C ity  & G u ild s adv iso ry  co m m ittee  on 
fo u n d ry  p rac tice  a n d  p a tte rn -m ak in g , a n d  g o v ern o r 
o f  the N a tio n a l F o u n d ry  C ollege. M r. R ussell’s 
o u ts tan d in g  ab ility  w as recogn ised  by  b is a p p o in t
m en t a s  leade r o f  th e  G re y  Iro n fo u n d e r’s P ro d u c 
tiv ity  T eam , g en era l a n d  jobb ing , w hich  v is ited  th e  
U n ited  S ta tes fro m  Ja n u a ry  to  M arch  th is year. 
T h e  m o re  n o tab le  o f  M r. R ussell’s  civ ic  a p p o in t
m en ts include the c h a irm an sh ip  o f  th e  L eicester 
a n d  C o u n ty  A cc id en t P rev en tio n  C o u n c il a n d  th e  
m an ag em en t co m m ittee  o f  th e  L eicester G u ild  o f 
the C ripp led . H e is a lso  a past-p res iden t o f  the 
R o ta ry  C lub  o f  L eicester.

Mr. A. R. Martin, B.Sc., A.R.S.M.
M r. M a rtin  w as b o rn  in 1922 an d  w as educated  

a t  St. A lbans School and  the  R o y a l School o f
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M ines, w h e re  h e  gained  the qualifica tions o f  B.Sc. 
an d  A .R .S .M . In  1943 he jo ined  the N o rth e rn  
A lu m in iu m  C om pany , L im ited  as assistan t 
m eta llu rg is t an d  h e  has since been p ro m o ted  by 
th is com pany  to  th e  app o in tm en t o f  ch ief 
m eta llu rg ist.

Mr. T. R. Walker, M.A. (Cantab.)
M r. W alke r w as educa ted  a t L an caste r an d  C am 

bridge w here h e  o b ta in ed  first-class h o n o u rs  in  th e  
N a tu ra l Science T ripos . H e  jo ined  th e  Sheffield 
staff o f  C am m ell, L a ird  & C o m pany , L im ited , in 
1915, a n d  in  1920 w as p u t in  ch a rg e  o f  the ir 
chem ica l lab o ra to rie s . In  1930, o n  th e  am a lg am a
tion  o f  th e  steel in terests o f C am m ell, L a ird  & 
C o m p an y , L im ited , a n d  V ickers-A rm strongs, 
L im ited , to  fo rm  th e  E nglish  S teel C o rp o ra tio n , 
L im ited , h e  w as ap p o in ted  ch ie f chem ist o f  the 
new  co m p an y , a  p osition  w hich he  still holds. M r. 
W alk e r has been  h o n o ra ry  secre ta ry  and  treasu rer 
o f  th e  Sheffield b ran ch  since 1927, except fo r  two 
years d u rin g  the w a r w hen h e  w as presiden t.

M r . T. R. W a l k e r M r . A . S . W a ll

W hen th e  C ity  a n d  G u ild s exam inations in  fo u n d ry  
p rac tice  a n d  science w ere s ta r te d  h e  w as aw ard ed  
th e  first B ronze M edal. H e  h as pub lished  a  n u m 
b e r  o f  P ap ers  o n  fo u n d ry  m ateria ls , fuel, an d  re
frac to rie s , a n d  a b o o k  on  fo u n d ry  sands. M r. 
W alke r is  a  fe llow  o f  th e  R oyal In s titu te  o f  
C hem istry  a n d  o f  the  G eo log ica l Society, a n d  a  
m em ber o f  th e  In s titu te  o f  W eld ing  a n d  th e  In 
stitu te  o f  F u e l. H e  is a lso  a  p res id en t o f  the 
F o u n d ry  T rad es  T echn ical Societies.

Mr. A. S. Wall
M r. W all served his ap p ren ticesh ip  a t  the A tlas  

F o u n d ry , C ard iff, f ro m  1901 to  1905. H e  su b 
sequen tly  ga ined  experience  w ith  various firm s in  
the M id lan d s a n d  W est W ales areas , includ ing  
P em b ro k e  dockyard . In  1916, h e  re tu rn ed  to  C a r
diff to  ta k e  u p  a  position  w ith  th e  T u b a l C ain  
F o u n d ry , a n d  stay ed  there  un til 1922 w hen h e  to o k  
up  a sales a p p o in tm e n t fo r  fo u n d ry  eq u ip m en t and  
m a te ria l. In  1935 he jo in ted  the S tan to n  Iro n  
W orks C o m p an y  as p ig-iron  rep resen ta tiv e  fo r  
South  W ales an d  the W est o f  E ng land , a  post 
w hich he  still holds. M r. W all jo ined  th e  In s titu te  
in 1929 as an  a sso c ia te  m em ber, and  w as elected  
to  th e  b ran ch  C ouncil in  1930-

M eelianite R esearch Institute
18th A nnual Conference held in  London

On M ay 23, 24, and 25 m ore than one hundred 
E uropean representatives of the forty-six M eehanite 
licensees from  Sweden, Norway, Denmark, Holland, 
Belgium, France, Italy  and G reat Britain m et a t the 
Café Royal, London, for a conference on technical, 
production, management and marketing problems. 
Representatives of associated licensees from  South 
Africa, India and America were also present.

Reports were presented and discussed o n : Economics 
of management; advertising in relation to profit; foun
dry maintenance; sand contro l: “ ventability ” and 
“ bondability ” ; effect of mechanical ramming; effect of 
various ingredients in oil sand; metal penetration in 
small cores; use of oxygen for enrichm ent of cupola 
blast; effect of burn-out on melting conditions and the 
water-cooled cupola; practical ideas in the foundry; 
Sandslinger practice; moulding problems; large-scale 
torsional fatigue testing; machineability and tool wear; 
practice in runner basins, gating and risering; calcula
tions o f pouring speeds; pattern-making economies; 
uses of M eehanite in the pulp and paper industry; 
physical properties after heat-treatm ent; casting design 
as influenced by foundry practice and a symposium on 
the production of nodular-graphitc irons.

The Conference was opened by the president, Mr. 
Oliver Smalley, O.B.E., and supported a t la ter sessions 
by Mr. Henry G ardner, Dr. N . E. Ram bush and Mr. 
G. B. Taylor (directors of the Institute) who were chair
men of the management and metallurgical sessions, 
respectively, on the third day. The secretary of the 
Institute, Mr. E. M. Currie, reported on the continuing 
and increasing progress in all the activities of the 
Research Institute and on the continuous demand for 
licences in all parts of Europe, Asia and other 
continents.

In the afternoon of the third day the delegates went 
on works visits to  Qualcast (Ealing Park), Limited, and 
Winget, Limited; the thanks of the visitors being 
expressed to the directors of these works at the con
clusion for their invitation and the arrangements made.

I.B .F . Golfing Society
I t was unanim ously decided at the last golf meeting 

of the Institute of British Foundrym en that an I.B.F. 
Golfing Society should be formed and that M r. R . B. 
Templeton should be its first president. The object of 
the Society is to organise the A nnual G olf Meeting 
w ithout cost to the Institute itself. The subscription 
is to  be 5s. per annum. M embers of the Institute wish
ing to receive an entry form  fo r this year’s meeting, 
should send the subscription to Mr. F. A rnold Wilson, 
c /o  W illiam Jacks & Company, Limited, W inchester 
House, Old Broad Street, London, E.C.2, who has p ro 
visionally undertaken the duties o f honorary  secretary.

The committee o f the I.B.F. Golfing Society this year 
consists of M r. E. A rthur Phillips, Mr. James Bell and 
Mr. F. A rnold Wilson, and it is already arranged for 
the next G olf Meeting to be held on Septem ber 23 and 
24 (Saturday and Sunday) a t W oodhall Spa, a venue 
which proved so popular last year, and competitors and 
spectators will stay at the G olf H otel on special terms. 
It is hoped that all those interested in golf will join 
the I.B.F. Golfing Society, w hether they can compete 
this year or not.

T h e  B r a d l e y  &  F o s t e r  A nnual G olf Competition, 
which has been interrupted by the w ar years, has now 
been revived and  will take place this year at the 
W hittington Barracks G olf Club, Lichfield Staffs on 
June 16.
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New  Personal Incom e-tax Rates
B y  F. J . Tebbutt

N ow  that the Ways and Means (Budget) Resolutions 
have been through Parliam ent, a  few figures concerning 
income tax, after the Finance Act, 1950, may be ger
mane. F o r schedule D  (business profits: persons on own 
account) the new tax poundages and provisions 
will apply against income in year ending A pril 5, 1950 
(or earlier date according to the financial-year-ending 
date o f the taxpayer concerned (e.g. December 31, 
1949)—tax arising from  assessments made being payable 
in two equal instalments on January 1 and July 1, 1951. 
F o r schedule E (employments: pay as you earn) they 
will apply against current earnings from  A pril 6, 1950, 
but the new tax tables with adjustments made will apply 
on the first pay day after June 8.

From  w hat is written and stated a t various times, 
the assumption is often m ade that everyone pays tax 
a t standard rate (9s.), bu t that is no t so, there are three 
different tax poundages which operate on a sliding 
scale, one applying to taxable income (N.B., taxable 
income is the total income less personal allowances— 
see later) up to £50, another to the next £200, and then 
only does standard rate apply, that is it applies to all 
taxable income over £250. The poundages have until 
this 1950 Budget been 3s., 6s. and then the standard 
rate 9s; now they are 2s. 6d. for the first £50, then for 
the next £200, 5s., and then  the 9s. poundage becomes 
applicable.

The “ personal a llow ances” a r e :—earned-income 
allowance o f one fifth (applies up to £2,000 p.a., that 
is the maximum deduction is £400), fo r each individual 
£110, fo r wife £70, and £60 fo r each child.

M arginal Figures and Exemptions
Every person is exempted from  paying income tax 

unless his total income (from investments o r earned) 
exceeds £135 p.a. Furtherm ore, if the income is all 
earned income, tax is no t payable by a single person 
unless the total income exceeds £137 10s.; by a man 
with a wife £225; by a  man, wife and one child £300; 
a man, wife and two children £375; and a m an with a 
wife and three children £450; the deduction o f the 
relevant personal allowance in these cases leaves tax
able income “ nil.”

As regards standard tax  paying, still taking income 
as a ll earned, if the to tal income of a single person is 
not above £450 (or a  m an  and wife £537 10s.; man, 
wife and one child £612 10s.; o r  with two children 
£687 10s.; o r three children £762 10s.) then the deduc
tion o f the appropriate personal allowances leaves a 
taxable income o f  £250, and so standard rate does not 
apply to such taxpayers.. F o r these incomes o f giving 
taxable incomes o f £250, the actual tax payable by 
each taxpayer is £56 5s. (£50 a t 2s. 6d., £200 a t 5s.). 
instead of, as previously, £67 10s. If the total incomes 
o f the five classes o f taxpayers as above, do not exceed 
£200, £287 10s., £362 10s., £437 10s„ and £512 10s. 
respectively, only the 2s. 6d. tax  poundage would apply, 
incomes of these figures giving just £50 taxable income 
with the personal allowances deducted, so a tax pay
ment o f £6 5s. would be required (£50 at 2s. 6d.) instead 
of form erly £7 10s.

It should be noted tha t in working ou t the figures 
above, only the personal allowances mentioned earlier 
have been taken into account; if any others apply, then 
the figures may be different. There are  also “ w ear 
and tear ” allowances, although these deductions apply 
after income has been returned.

(Continued at fo o t o f next column.)

Incorrect D iagnosis
B y  “  Coroner ”

The correct diagnosis of the cause of a waster is 
usually a  straightforw ard m atter but occasions arise 
when it becomes m ore difficult and the first impressions 
are misleading. A  case is recalled by the w riter of a 
particular type of water-jacketed cylinder head, which 
exhibited a  “ blown ’’-top face and which on closer 
exam ination was found to  'have m etal in the core vents 
suggesting that the moulder had not correctly sealed

F i g . 1.— P o r t i o n  o f  W a t e r - j a c k e t e d  C y l i n d e r -h e a d

C a s t i n g  s h o w i n g  h o w  M e t a l  p e n e t r a t e d  t o  a
C o r e  V e n t .

these vents and that the gas from  the core consequently 
endeavoured to  escape through the metal and caused 
the defect reported.

The moulder was duly notified of this waster and 
the reason assigned fo r its cause, together with the 
admonition to be m ore careful in  sealing his vents in 
future. Being a careful workman, who never took any 
risks with vents, he was rather surprised at this 
diagnosis and suggested that the reason should be 
sought elsewhere.

The next casting also proved to be a  waster, in fact 
this was known during pouring as the mould began to 
“ blow ” violently. On examination this, too, had 
metal in  the vents, but as the moulder pointed out it 
was not due to his vents being inefficiently sealed, for 
in that case there would be a m etal flash oyer the vent, 
but the actual casting was free from  any flash and the 
top of the metal in  the vents was rounded off suggest
ing that the metal was in the core and seeking an out
let through the vent. Breaking the casting showed 
this to be the correct assumption, the sand forming 
the core between a bqlt hole boss was very narrow 
(shown a t A, Fig. 1)̂  and the m etal penetrated this and 
flowed through the passage m ade by means of a wax 
vent, thus causing the blowing. This discovery 
exonerated the moulder from responsibility fo r the 
waster and steps were then taken to ensure that the 
core did not fail a t this point again.

An assessment of the husband's income, usually in
cludes that of the wife’s income, the incomes being 
aggregated, but as regards any earned income of the 
wife, it should be noted tha t the one-fifth earned-income 
allowance applies to that as to the husbands, and there 
is also a special allowance of four fifths o f the wife’s 
earned income subject however to  a maximum o f £110, 
these allowances being in  addition to the ordinary per
sonal allowance to the husband o f £70 fo r the wife. 
As regards the different rate poundages, the assessment 
machinery is such that the reduced rates can apply 
equally to the earnings o f the wife as to the income of 
the husband.
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Modernising an Iron Foundry
Discussion of a Paper by M r. L . W. Bolton and Mr. W. D. Ford

At the conclusion of the Annnal General Meeting 
of the London branch of the Institute of British 
Foundrym en, Mr. L. W. Bolton and Mr. W. D. Ford  
presented their Paper entitled “ Modernising an Iron 
Foundry.” The chairm an, Mr. F. A rnold Wilson, 
briefly introducing the Authors, said Mr. L. W. Bolton 
had spent 20 years with the British Cast Iron Research 
Association. D uring the war, he had been on the staff 
of John G ardom  and Company and was responsible 
there fo r putting new mechanised plants into opera
tion. In 1947 he joined M orris Motors, Limited, 
Engines Branch,, as manager of their Wellingborough 
foundry, which position he still held.

Mr. W. D. Ford, foundry engineer o f M orris 
M otors, W ellingborough, first became interested in 
foundrywork when serving his apprenticeship with the 
Ford M otor Company at Dagenham. H e had taken 
up service with M orris Motors, Limited, following a 
period of war service with the R.E.M.E.

In his opening remarks, M r . L . W . B o l t o n  referred 
to his colleague Mr. Ford, and stressed the im portance 
of the foundry engineer in a modern foundry. He 
felt a  certain am ount of diffidence in addressing the 
London branch, because he was conscious that it was 
the largest and most powerful branch of the Institute. 
A fter listening to the lively and somewhat lengthy 
Annual G eneral Meeting he felt it also must be the 
toughest branch in that so many members remained 
to hear their Paper.

[The Paper was then read by Mr. Bolton.]

Core-bonding M aterials

M r . W . W il s o n  congratulated the Authors on their 
Paper and asked whether in using reclaimed core sand 
they had encountered trouble from  water-proofing with 
the oil content of the sand. His own firm, in using 
this type of sand had had considerable difficulty. Per
haps Mr. Bolton had had some experience in the use 
of detergents for this purpose, and if so som e infor
mation on the point would be very welcome.

M r . B o l t o n  said they had experienced no trouble 
from water-proofing arising from  residual oil in  the 
moulding sand. The only problem encountered had 
been the high plasticity of the sand resulting from 
unburnt organic material. There had been no difficulty 
a t a ll in moistening the sand and therefore there had 
been no need to examine the power o f detergents.

M r . B. L e v y  r em a rk ed  th a t in  e x a m in in g  a sp e c im e n  
s y n th e tic -re s in  sa n d  c o r e  it  w a s  n o t ic e a b le  th a t i t  w a s  
e x tr e m e ly  h a rd , a n d  he w o u ld  lik e  to  k n o w  w h e th e r  
a n y  d if fic u lty  w a s  e x p e r ie n c e d  in  e x tr a c t in g  a c o r e  
fr o m  a  th in  c a st in g . It h a d  o c cu rred  to  h im  th a t 
d a m a g e  m ig h t b e  c a u s e d  to  th e  w a ll  o f  th e  c a st in g  
th rou gh , th e  h a r d n e s s  o f  th e  c o r e .

M r . B o l t o n  o b s e r v e d  th a t  th e  h ard  sk in  o n  th e  
resin  c o r e  w a s  p r o d u ce d  b y  sp r a y in g  th e  c o r e s  w ith  
w a te r  b e fo r e  th e y  w e re  p u t in to  th e  s to v e . S lo w  
h e a t in g  o f  r e s in -b o n d e d  c o r e s  t o  th e  b a k in g  te m p e r a 
tu re , a s w a s  u s u a l in  a  c o n t in u o u s  s to v e , te n d ed  to  
g iv e  a  fr ia b le  s u r fa c e , b u t th is  tr o u b le  c o u ld  b e

* P a p e r  p r in t e d  in  l a s t  w e e k 's  is su e .

obviated by water spraying. The cores were, how
ever, rapidly broken down by the heat of the metal 
and there was no t the slightest difficulty in removing 
them  from  the castings. Little difference was found 
between the properties o f oil-bonded and resin-bonded 
cores in this respect.

M r . J. P. P. Jo n e s  raised a point on resin- or oil- 
bonded cores. He said that he understood that the 
A uthors had expressed a preference for cores bonded 
with resin, why then did they not use resin exclusively 
for cores instead of making two thirds of the cores 
with oil-bonded sand. Perhaps Mr. Bolton could also 
say what the effect was of the used core sand when 
used as a moulding sand, having regard to the fact 
that the cores were made with two different types of 
binders, did they mix well together as a moulding sand 
or was there a reaction?

Remarking that he had rather expected this question, 
M r . B o l t o n  said he had also been wondering what 
the reply would be. As he had said earlier, the 
main reason fo r adopting the resin-bonded core-sand 
in their own particular case, had been to enable them 
to dry the largest cores in a single trip through the 
stove. If all the cores were made in the resin mixture 
it would be necessary, in order to avoid burning the 
smallest cores, to  reduce the baking cycle and they 
would then be faced again with the necessity fo r cir
culating the large cores twice. This was very undesir
able, as the return  of cores for re-drying had to be 
done manually.

As fa r as the moulding sand was concerned, no 
appreciable difference in ¡properties had been noticed 
since the introduction of the resin-bonded core sand. 
Some difficulties had arisen in the past with high plas
ticity, which was believed to be due to the presence 
of unburnt dextrine which entered the system from  
the oil-bonded core mixture. Since changing the 
large cores to the resin-starch mixture, there appeared 
to  have been ra ther less trouble from  this source. H e 
thought that dextrine had a more drastic effect than 
starch on the plasticity o r m ouldability of moulding 
sand, o r  perhaps the starch was broken down more 
completely in the cores by the action of the heat 
from the molten metal.

Block Feeders
M r . R h o d e s  had been struck by the rem arkable 

example of feeding with only a very thin gate and he 
was anxious to learn w hether the same am ount of feed 
could be obtained with non-ferrous alloys.

M r . B o l t o n  replied that the A uthors’ experience of 
the block runner had been limited to high-duty iron  cast
ings. These contained only 0.2 per cent, phosphorus and 
with such metal it had been found m ost effective in 
giving a sound casting. They had no experience of its 
use with non-ferrous alloys.

M r . M o r r is  was very interested in the lecturer’s re
marks on block-feeders. His firm had  used them for 
25 years, but it was found that when they tried to use 
them on gunmetal they sometimes got a very rough 
edge. H ad Mr. Bolton found in his experience tha t if 
they were no t used properly one occasionally got pin 
holes in the edge o f a casting?
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M r . B o l t o n , replying, said it was true that the size 
o f the block-feeders used had been determ ined by trial 
and error. They had so fa r been unable to evolve any 
form ula to give the correct size of block for a casting 
of a given size or weight. W here a block was not 
exactly right there was a danger of a rough porous edge 
where the runner joined the casting. One theory was 
that this was due to contraction in the mould, breaking 
the joint between the block and the casting before 
feeding was complete. By experiment, they had been 
able to overcome the trouble where the feeder was used 
on quantity production castings, bu t the danger of pin- 
holing at the joint still rem ained on one-off jobs.

M r . H. J. V. W il l ia m s  was interested in the am ount 
of silicon and carbon in the m etal as it seemed to bear 
some relation to the am ount of control which could be 
exercised in using the block-type of runner. H e also 
asked Mr. Bolton for some inform ation on the size 
of the fan in the exhaust cabins used in the fettling 
shop, which had been shown in the illustration.

M e . B o l t o n  sa id  th e  c a r b o n  c o n te n t  o f  th e  m e ta l u s e d  
w a s  3.35 to  3.45 p er  c e n t, a n d  s i l ic o n  1.75 to  1.85 per  
c e n t. T h e  fa n s  u s e d  o n  th e  d u st e x h a u s t  c a b in s  in  th e  
fe t t l in g  s h o p  w e re  d r iv e n  b y  2 -h .p . m o to r s  a n d  h a d  a  
c a p a c ity  o f  4,000 c u b . f t .  p e r  m in . a t  a b o u t  1 in . w a te r  
g a u g e  p ressu re .

Transitions of Product
D r. A. B. E v e r e s t , observing that he had thoroughly 

enjoyed the lecture, said the A uthors had no t dealt with 
the subject in the way in which he had expected. The 
foundry was the old foundry of Thom as Butlin, which 
he had passed hundreds of times on the railway. It 
had been famed in the past for making tubbing as used 
on the London underground railways. I t was a very 
long cry from  tubbing to tractor frames. Could the 
A uthors say, when the firm went into the present line 
of production, if a completely fresh start was made, 
from the foundry point of view, and the foundry was 
re-equipped and new workers trained, o r were the plant, 
equipm ent and personnel adapted to this new produc
tion. I t was difficult to visualise that men who had 
spent a lifetime in a tubbing foundry could be trained 
to forget all they had learned and start afresh in a 
mechanised foundry for tractor castings. I t  was this 
aspect in which he was most interested—the transform a
tion from  old to new—and he had no doubt that many 
other members present were thinking along the same 
lines.

M r . B o l t o n  revealed that he had been afraid  that 
some reference to  tubbing would crop up. W hen the 
Thomas Butlin p lant was taken over by the Nuffield 
organisation, “ tubbing,” or to be more correct, tunnel 
segments were being hand-m oulded in the foundry 
which had been described. D uring the war, however, 
this shop had been used for the mass-production of a 
casting in black-heart malleable iron and fo r that work 
some mechanised equipm ent had been installed. Use 
had been made of that equipment in the layout for 
tractor castings production.

The first stage in the changeover was the in tro 
duction o f metal o f controlled composition, m elted and 
poured at a_ higher tem perature than  was previously 
the practice in the foundry. The decision having been 
taken to use a synthetic sand, this was introduced for 
machine and floor moulding. As w ould be expected, 
some teething troubles were m et before a .suitable 
degree of control, was established over sand and metal, 
bu t by the time the first castings had to  be m ade to a 
high-duty specification, considerable experience o f the 
new materials had been built up.

As contracts for tunnel segments and sim ilar castings 
came to an end, the workers were transferred to operate 
the new equipm ent which was being brought into use. 
T he staff and a nucleus o f skilled moulders and core
makers were invaluable in solving the m any foundry 
problems which arose and in training other operatives 
in the new methods. Foundrym en are very adaptable 
and there had  generally been a keen interest in the new 
methods of operation and a desire to  secure the best 
results from them. As an  example, a  m oulder pre
viously in charge o f a gang producing tunnel seg
ments was now a keen and efficient charge-hand over 
moulding machines.

T h e  P r e s id e n t , Mr. F . Arnold Wilson, in closing 
the meeting, paid a  tribute to the very fine slides used 
to illustrate M r. Bolton’s lecture. H e felt that of all 
the excellent slides they had  seen during the current 
session now closing they had been o f the best. H e also 
felt that M r. Bolton’s effort in delivering his lucid 
address following the rather lengthy general meeting 
was w orthy of the highest praise, and he himself had 
not noticed anyting essential being sacrificed to brevity.' 
Taken a ll round, he was o f opinion that this Paper was 
a  very fine achievement, w orthy o f the highest praise 
and he called upon mem bers to signify their approval 
in th e  usual way.

Vote of Thanks
Moving the vote of thanks, M r. L. G . B e r e s f o r d  

disclosed tha t he had sought the honour o f  proposing 
it form ally before he had heard the lecture, the reason 
being that he had known Mr. Bolton for a very long 
time. H e  had told him to-night tha t it was 30 years. 
A t the beginning of the friendship. M r. Bolton had 
been his student in metallurgy, so he felt that to a 
certain extent he could claim  some credit for all they 
had heard. He also owed is first introduction to  the 
Institute to M r. Bolton, who, as they all knew, was a 
past-president o f  the Birmingham branch, so they would 
all understand that it was with the very greatest 
pleasure he moved the vote of thanks.

There was a final point he w ould like to  raise 
d propos of the Paper, and that was that at one foundry 
hc_ had visited not long ago he understood steps were 
being taken to employ the heat extracted from the 
foundry and elsewhere to  raise steam for heating the 
office buildings, which were situated not fa r  away, 
and it was hoped to  get some very efficient shop and 
office heating in that way. Perhaps Mr. Bolton could 
tell them whether he had any experience in that 
direction.

Seconding the vote of thanks, M r. F . T ib b e n h a m , 
president-elect, comm ented on the most interesting 
lecture they had heard, and agreed with the president 
on the excellence of the slides they had seen. H e 
felt they had shown such high quality that members 
would want to visit the foundry a t an early date, and 
he hoped an opportunity could be provided for them 
to do so.

Replying to the vote o f thanks, M r. B o l t o n  ex
pressed hik appreciation of the kind rem arks made. 
Mr. Beresford had been his first lecturer in m etal
lurgy and  if any credit was due he certainly agreed 
that Mr. Beresford should share in it.

On the point o f raising steam from foundry heat, he 
could only say that in the foundry, described, efforts had 
been made to dissipate heat to avoid raising the tem
perature o f the shop unduly, but at present this heat 
was allowed to escape to atmosphere.

R ic h a r d s o n  E n g in e e r in g  (B ir m in g h a m ), L im it e d , 
Singleton W orks, 329-333, Icknield Port Road, Birming
ham, 16, have the sole British Sales agency fo r the 
H undt and W eber centrifugal casting machines.
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Vitreous Enam elling o f  Light Alloys"
B y  R. P. Fraser, O .B.E ., A .R .C .S ., D .I.C ., F .I .B .P . , f  

A . L. Cianchi% and J . M . Connor, Ph.D ., D .I.C ., A .M .I.C hem .E Ą

R e c e n t technica l deve lo p m en ts  are rev iew ed  cu lm ina ting  in  th e  fo rm u la tio n  in itia lly o f  
leaded a n d  fina lly  o f  leadless v itreous enam els fo r  a lu m in iu m  an d  a lu m in iu m  alloys, bo th  
cast an d  w rought. There is a  necessity fo r  c lose  co n tro l in  firing  tem pera ture, b u t in th is  
respect a  co n tin u o u s fu rnace  in a  p ilo t p la n t has g iven  com p le te  sa tisfac tion . A  w ide range  
o f  test results is q u o ted  to  show  th a t the  leadless enam els, w hilst n o t a tta in ing  the properties  
o f  the best acid- an d  a lkali-resistant enam els fo r  iron a n d  steel, are com parab le  w ith  a n u m 
ber o f  com m ercia l enam els used fo r  the h igh -m eltin g -p o in t m etals. In  so m e  respects, fo r  
exa m p le  in resistance to  therm al shock , the a lu m in ium  enam els are superior. Ind ica tions  
are g iven  o f  th e  fie lds o f  application  a n d  the d irection  to  be taken  by  fu tu re  research.

SIN CE 1935, when production throughout the 
world amounted to some 3,000 tons per annum, 

the growth of the alum inium industry has been 
rem arkable. Statistics for the year 1948 show that 
world production in that year amounted to 1,250,000 
tons in round figures, divided up as shown in Table I.

T a b l e  I . — W orld Production o f A lu m in iu m .
T o ta l production , 1948 . .  . .  . .  1,250,000 to n s
U nited  S ta tes  
C anada 
U .S .S .R . 
P ran ce  
G rea t B rita in  
O ther countries

46 p e r  cen t. 
27 
10

9

T a b l e  IT .— W orld Consum ption o f A lu m in iu m .
Tons.

U n ited  S ta tes  .........................................................  640,500
G rea t B rita in  .......................................................... 246,000
P ran ce  . .  . .  . .  . .  . .  . .  90,500
I t a l y .....................................................................................  33,000
C anada . .  . .  . .  . .  . .  . .  30,000
S w itzerland  . .  . .  . .  . .  . .  . ■ 28,000
H o lland  .......................................................................  12,600
Belgium  . .  . .  . .  . .  . .  . .  9,300
U .S .S .R . an d  o th e r coun tries . .  • . • • 160,000

Because alum inium possesses two outstandingly 
attractive characteristics, its light weight and the 
fact that it does no t rust, its use has been, and still is, 
steadily increasing fo r a wide variety of domestic 
and other articles in general use. It is now used for 
components of a very extensive range of m anufac
tured products and in certain very large industrial 
fields such as the building, mechanical transport 
and shipping industries.

During the past few years, the industry has become 
acutely conscious of the need for a hard, durable and 
decorative finish superior to those hitherto available. 
The best finishes a t present in use include various 
types of synthetic stoving enamels and anodic 
oxide coatings. T he form er are available in a full

* P resen ted  a t  th e  Spring  M eeting o f  th e  I n s t i tu te  o f  V itreous 
E nam ellers .

t  A m algam ated  R esearch  and  D evelopm ent C om pany, L im ited .
t  C onsu lting  chem ist.

range of attractive colours, but are relatively soft 
and will not w ithstand heat. Anodic finishes, although 
intensely hard, are very thin and easily scratched. They 
have a more limited colour range and, while the coating 
itself will withstand high tem perature, the dyes used in 
colouring will not. Existing finishes, therefore, have 
fallen short o f the requirem ent, particularly w ith regard 
to resistance to heat and durability and also, in m any 
cases, with respect to adhesion.

Expansion of the use of alum inium has been retarded 
in certain fields by the lack of a superior finish and it is 
certain that the development of such a finish will 
accelerate this expansion and thus create new m arkets 
for the finish itself. An analysis is given in Table II 
of statistics fo r the consum ption of aluminium, as dis
tinct from  its production, in the principal countries of 
the world. A  further analysis of the breakdown of the 
use of alum inium in G reat Britain leads us to estimate 
that 20 per cent., i.e., 50,000 tons, of that used requires 
some kind of surface finish. This is divided roughly 
in the proportion of two to  one between w rought pro
ducts and castings. One ton of 16-g. sheet aluminium, 
if finished on one side only, would require abou t 4 cwt. 
o f vitreous-enamel frit. Similarly, 1 ton o f  cast a lu 
minium i-in . thick would require about 1 cwt. of frit. 
Assuming tha t only 10,000 tons of alum inium is finished 
in this w ay annually, it follows that the m arket fo r a 
vitreous enamel for aluminium already exists to  the 
extent of between 1,000 and 2,000 tons per annum. 
It has become apparent, therefore, that there is an exten
sive world m arket fo r an improved finish fo r alum inium 
and the A uthors’ research work on this problem  led 
them to believe that a  solution could be found in the 
development of a vitreous type of enamel.

A nother im portant class of light alloys now in use 
is that based on magnesium. These alloys are even 
lighter than those of aluminium. They are very liable 
to atm ospheric corrosion; so much so tha t the use of 
covering or finish of some kind is obligatory. W hile 
work has been chiefly directed towards the development 
of a vitreous enamel fo r aluminium, the A uthors have 
also produced form s of enam el which can be applied
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to the magnesium alloys. Opinion is widely held that 
in the years to come the use of magnesium alloys will 
greatly increase and it follows that the time will come 
when there will be a substantial dem and for a  vitreous 
enamel which can be applied to them.

Problem  of Application
The problem of producing a vitreous enamel for 

alum inium consists in finding suitable form ulations for 
a glass capable of being bonded to alum inium  and its 
alloys, and having a much lower melting point and 
higher thermal expansion than those norm ally m anu
factured fo r iron and steel.

T he melting point of pure aluminium is 659 deg. C., 
and that of the commercially pure alum inium sheet 
commonly used in industry is about 658 deg. C. While 
this material is used extensively fo r the production 
of pressings and fabricated parts, a very large num ber 
of articles, loosely referred to as aluminium, are in 
fact aluminium alloys, and practically all castings are 
alloys. These alloys may contain silicon, magnesium, 
copper, etc., and have melting points below that of 
aluminium. Thus a 3 per cent, copper alloy has a 
melting point of 600 deg. C. while the comm only used 
A lpax casting alloy—which corresponds to the alu- 
minium-silicon eutectic—has a melting point of 570 deg. 
C. The annealing tem perature for most of these alloys 
is about 350 deg. C. In  contrast, the melting point of 
mild steel is about 1,300 deg. C., and of cast iron 1,130 
to 1,200 deg. C., while the annealing point fo r a plain 
carbon steel is about 800 deg. C. Vitreous enamels 
for iron and steel are at present norm ally fired a t 
tem peratures between 700 and 1,000 deg. C. Consider
ation o f these figures shows that a vitreous enamel for 
alum inium and its alloys must have a melting point 
below 550 deg. C., and preferably as low a t 500 deg. C. 
Even at this figure, the margin between the firing tem 
perature and the melting point of the metal will be only 
a fraction of that existing in the case of cast iron and 
steel.

The coefficients of linear expansion of vitreous 
enamels for iron and steel norm ally lie between 7.7 and 
11 x 10~8 per deg. C., while the expansion of iron and 
steel is between 10 and 16 x  10~6 per deg. C., depending 
upon the tem perature range. The slight difference
between the expansion of an enamel and the metal
is relatively unim portant as the forces involved are 
not sufficient to cause any breakdown of the bond.
Aluminium, however, has a coeffiecient of linear
expansion of 20 to 24 x 10 'e per deg. C. and, therefore, 
before successful application can be accomplished a 
great increase in the expansion of an enamel is needed.

While vitreous enamels for iron are generally applied 
in several separate coats, the advantages have long been 
appreciated in the industry for a finishing-coat enamel 
which could be applied directly to the metal so as to 
produce a finished article in one coat. Development 
along these lines has been actively pursued, especially 
in the U nited States. Enamels of this character which 
have at present been developed are only suitable for 
application to a limited range of steels and are no t yet 
in common use.

It seems that the need for a special grip coat in the 
case o f iron and steel arises from  the fact that the 
oxide coat so readily formed on the metal is non
adherent. On the other hand, the aluminium oxide 
coat adheres very strongly to the metal. It would 
appear that this bond could, therefore, be used to form 
the basis of the bond to the vitreous enamel, and gives 
some hope o f producing a one-coat enamel fo r alu

minium with greater facility than has proved possible 
in the case of iron and steel.

It m ay be thought that the problem  of vitreous 
enamelling alum inium might be solved by studying 
the methods used in producing the decorative enamels 
applied to copper and silver. Enamelling of this 
character is primarily for decorative jewellery work, and 
the resulting enamel does no t have to w ithstand the 
same severe conditions of use as those for iron and 
steel. The need for the enamel for alum inium is, 
primarily, a utility one and the product will be used 
in much the same way as enamelled iron. Because 
of this, it has not been possible to obtain much help 
from  the technique of the jewellery enamels which, 
by reason of their purpose, have been able to avoid 
some of the chemical limitations which have to be 
faced.

The foregoing presents the problems confronting 
those who wish to enamel aluminium. Table 111 
summarises the properties required in relation to the 
existing enamels and the metals concerned.

Enamels Containing Lead
It is now possible to consider some solutions to the 

problems outlined above.
The first line of attack which all workers have 

followed is to introduce lead oxide into the enamel. 
Lead oxide has long been known to reduce the melting 
point of glazes and enamels w ithout much effect 
on the expansion. The alkalis (N o.O, K aO and L i,0 )

T a b l e  t i l . — P hysical Properties o f M etals and  Corresponding  
E nam els.

M aterial.
Coefllcicnt 
o f  the rm al 
expansion , 
p e r  deg. C.

M elting po in t, 
deg. C.

A nnealing  
te m p e ra 

tu re , 
deg. C.

Iron  or s tee l . .

E nam el fo r app lica tion  
to  iron  a n d  s tee l . .

11 to  10 x  10-6 
(0 to  000 deg . C.)

7 .7  to  11 x  10-6

1,130 to  1,300 

700 to  1,000

800 to  900

Copper

E nam el fo r  app lica tion  
to  copper

10 X 10-6 
(0 to  000 deg. C.)

10 to  14 X 10-6

1,083 

570 to  040

S i l v e r ..............................

E nam el fo r app lica tion  
to  silve r

18 X 10-6 
(a t  020 deg. C.)

901

A lum inium  a n d  alloys 
P roperties  fo r enam el 

su itab le  fo r use on 
alum in ium  . .

24 to  28 X 10-6 

18 to  22 x  500 t

570 to  000 

o 550 10-6

350 to  000

increase th e  expansion and also lower the melting 
point. Mixtures o f lead oxide and  an alkali are known 
to give a great reduction in melting point, combined 
w ith increased expansion— justt those properties re
quired for a vitreous enamel suitable fo r aluminium.

A  considerable am ount o f inform ation on the m elt
ing points of various interesting compounds and 
eutectics is already available, particularly from work 
done in the U.S.A.1 and some o f the more relevant 
figures are included in Table IV. The work has
been extended somewhat in the A uthors’ laboratories, 
particularly in relation to m ixtures o f  lead borate and 
silicate. A graph showing the melting point o f mix
tures o f  these is given in Fig. 1.

The search for a solution to the problem , by com 
bining lead oxide with alkalis in suitable glasses, p ro 
ceeded along parallel lines on both sides o f the Atlantic, 
but there were some interesting differences in  the 
results obtained. The American workers produced 
enamels containing titanium  and antim ony oxide, com 
bined with a fairly high proportion o f lithium  as flux-
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F ig . 1.— M e l t in g  -Po in t s  o f  L e a d  S il ic a t e /.B o r a t e  
M ix t u r e s .

ing agent and  no boron.2 In spite o f its lead content, 
the product exhibited good resistance to attack by 
moisture and acid. I t could, however, be applied to 
only a limited range of alum inium alloys, and, even 
then, involved the use o f special surface treatments. 
British workers, o n  the o ther hand, have had to  avoid 
the use o f titanium because of patent protection and 
the use of large proportions o f lithium, because of 
expense.

The first range o f Aluglas* enamels produced 
(Aluglas A) avoided the use o f lithium entirely, but 
did contain a higher percentage o f lead. These 
enamels were available on a wide range of colours. 
Application was particularly easy and involved no 
surface treatm ent other than a very simple cleaning 
process. Little trouble was experienced with any 
of the cast o r wrought alloys, except those using 
very high percentages o f  magnesium. This series of 
enamels, however, was not sufficiently resistant to

f*’ • “ A lu g la s”  is th e  nam e ad o p ted  b y  the  A m algam ated  R esearch  
a n d  D evelopm ent C om pany, L im ited , a s  the  tra d e 'm a rk  fo r th e ir  frit .

chemical attack, particularly with regard to alkalis 
and humidity; severe loss o f gloss resulting from ex
posure to  100 per cent, humidity for six days.

To overcome this difficulty two further series of 
enamels were developed, known as “ Aluglas B ” and 
"A lug las B l."  In these enamels the lead content 
was reduced and the melting point allowed to  rise 
somewhat. The resulting products were much harder 
and their resistance to chemical attack was improved 
to a level where they were com parable to the American 
product, w ithout any serious increase in complexity 
of the application process.

Table V indicates the approxim ate molecular fo r
mula of som e o f the various lead-bearing enamels 
developed in this country and America. It is difficult 
to express the composition; o f these enamels in a way 
in which their relations can be easily appreciated. 
In analysing the results, a form  o f graphical chart 
has been found helpful and two of these charts are 
illustrated in Figs. 2 and 3. On these charts, the mole-

Tauli; IV.— Eutectics Useful in  Compounding Low-melling-point 
Vitreous Enamels.

PbO—Si02
21*1)0 . S i0 2 : 740 dcg. C. 
3PbO  . 2 S i0 2 : 715 deg. C. 
PbO  . S i0 2 : 700 dcg . C.

K 20 — S i0 2

K28 ; 2s!o| } : 780 deg- c- 
K28: 4SÍ02} : 730 deg- c-

r i i o — H 2O 3

P bO  . 2 ILOJ : 708 deg . C. 
5PbO  . 4Bot>3 : 548 deg . C. 
2P bO  . B2O3 : 493 deg. C.

K a2 0 — SiOg

«  : IÍ81} : ' '02°
n ^ o  ! 2II02} : 830 dcg- °-
r,“o f - ^ } ;79o de, c,  

L120 — S102

Li20  . S i02\  
2Li20 .  8102 / 1,024 dcg. C. 

U20 ; 2SÍO21 :1,033 deg-c-
K 20  . S i0 2 —N a20  . S i0 2 
K 20  .2 S i0 2 - N a 20  . 2 S i0 2 . .  
N a20  . 2 S i0 2 —Li20  . 2S102 . .

. .  E u tec tic s  745
„  705

037
Li20  . IÎ2O3 —N a20  . B 203 050
K 20  . PbO  . 4S102 .............................. 757
PbO  . N a20  . S i0 2 .............................. 020
PbO  . N a20  . S i0 2 - P b 0  . SÍO3 590
PbO  . N a20  . S i0 2—N a20  . S i0 2 580
3PbO  . S i0 2 ~  N a20  . S i0 2 020
3PbO  . 2 S i0 2- N a 20  . S i0 2 . . 590
2PbO  . S i0 2- P b 0  . 2B 20 5 „  525

c.

F ig . 2 .— C o m p o s it io n  o f  
A m e r ic a n  F r i t s .
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cular percentage of the various acidic and basic oxides 
ini the enamels are plotted as ordinates and the various 
enamel compositions a re  arranged along the abscissas 
in o rder of increasing acidity o r SiO. content. By 
dividing the oxides into “ ac id ic"  and “ b as ic” groups 
and plotting the Dercentages o f each group additively 
{i.e., PbO, PbO +  R 20 , PbO +  R=0 +  RO for the 
basic oxides, and S i0 2 and S i0 2 +  R 20 3 for the acidic 
oxides), the acidic and basic oxides can be balanced 
and any excess o f one o r  the other readily observed. 
These charts have proved useful in deciding on lines 
of attack and for fitting results into one coherent 
scheme. But an analysis on  this basis cannot be carried 
too far.

Some difficulty was experienced in finding a  suitable 
opacificr for the lead-bearing Aluglas. The common 
opacifiers themselves are not very suitable. Titanium  
tends to give a yellowish colour, although this can be 
counteracted by combining it with antimony. The 
method had some disadvantages, however, and was, 
in any case, covered by previous patent specifications.

T a b le  V .— A pproxim ate  M olecular Percentage o f  Lead-bearing Enam el"  
Suitable fo r  A pp lica tion  to A lu m in iu m .

D upon t
(2)

fo rm u 
la tion .

.
A luglas (4).

t

A B B .l

L ead ox ide , PbO 10 to  18 40 to  50 25 to  35 10 to  20
S ilica, S i02 38 to  65 20 to  30 30 to  40 40 to  50
L ith ium  ox ide , Li20 5 to  12 0 to  1 0  to  3 0 to  3
O th er a lkalis, l l? 0 0 to  42 5 to  7 9 to  12 12 to  16
T itan iu m  ox ide , T i02 0 to  11 — — —
Boric oxide, B2O3 — 15 to  20 10 to  15 8 to  10
A lum ina AI2O3 — 1 to  3 1 to  3 2 to  4

The problem was eventually solved by the use of 
molybdenum compounds. A m olybdenum  compound 
(normally am m onium  molybdate) was incorporated in 
the batch, and further additions o f ammonium, sodium 
o r calcium molybdate were added in the mill. Zircon 
added as a mill addition assists the process.“ The 
opacification depends upon the precipitation o f  one of 
the many oxides o f molybdenum (probably M oOa) 
during the final firing o f the enamel. Careful adjust
m ent is required o f the firing tem perature and com 
position of the frit and, if the firing tem perature is too 
high or the _enamel is over-fired, the molybdenum 
oxide—although appearing tem porarily in the precipi
tated form— is taken up into solution again as the

tem perature rises. Very good opacification was achieved 
by this means and, although care was required in for
mulating this batch, there was no undue difficulty in the 
firing process. As is well known, the addition o f am 
monium m olybdate also has a useful effect on the 
fluidity of the enamel during firing.

Although useful as protective and decorative finishes, 
feadffiearing enam els are severely limited in  their 
application because of the danger o f contam ination 
of food and their generally rather poor resistance to 
chemical attack. They have, however, useful p ro
perties (pleasing colour and high gloss), making them 
suitable fo r use in signs, display tickets and decorative 
panels.

Another practical difficulty comes from  the use of 
lead itself. V itreous enamellers in this country have 
gone to .considerable lengths to eliminate lead from  
their products, and lead enamels are now only used 
fo r decorative and jewellery work. There are very 
strict regulations governing the use of lead oxide 
in works, which would apply to  both the m anu
facturers o f the frit and the users o f  the enamel. 
It is true that provided the quantity o f lead in the 
frit is reduced so that the insoluble lead bi-silicate 
can be used, there is some relief from these regula
tions, but it has been the A uthors’ experience that 
vitreous enamellers as a whole have, so far, been 
unwilling to introduce lead enamels into their works in 
any form.

Leadless Enamels
Because o f the difficulties in the comm ercial ex

ploitation o f  a  suitable lead-bearing enamel, the A m al
gamated Research & Development Company decided, 
two years ago. that a  solution of the problem along 
the lines of a leadless enamel m ust be found. Accord
ingly the whole of the com pany’s research efforts was 
applied to  this problem.

T he melting points o f the Aluglas B and B1 enamels 
had already been allowed to rise above 500 deg. C. 
(which was the limit initially imposed), and it had 
been proved that enamels with melting points in the 
region of 530 deg, C. were quite practicable, providing 
they were handled with correct equipm ent. N everthe
less, melting points were required very much lower 
than those o f existing enamels.

A series of frits was prepared using the alkaline- 
earth group o f oxides in place of lead and obtaining 
the required melting point and expansion coefficient 
by a correct balance of the alkali metals (potassium 
and sodium) and boron. These were found to have 
lowered the chemical resistance, particularly acid 
resistance, com pared with the Aluglas B enamels.

T a b le  V I .— Sum m arised  Results o f Tests on Vitreous E nam els fo r  A lu m in iu m .

T est. I ro n  enam el. A luglas A an d  B . i
(N ot ac id -resisting  g rade.) (L ead-bearing .) Leadless A luglas D.

B .S . th e rm al shock 
B .S . h e a t resistance
B .S . ab ras io n  te s t  (M ohr’s s c a le )!! !.
B .S . a lka li te s t
B .S . acid te s t  . .  . .  ”

A m erican  acid te s t
Im p a c t te s t  (2-lb. wfc. d ro p p ed  15 in . on ' 

to  1-in . d iam . ball)
B end  te s t  (180 deg. bend)

H u m id ity  te s t  (100 p e r  ce n t., 6 d ay s) . .

Cold w ate r (6 d a y s ’ im m ersion)
B olling w a te r  ............................................

S a lt sp ray  . .  ............................................
H om e Oifice le ad  so lub ilitv

S atisfac to ry  
S atisfac to ry  
Scratched by  N o. 7 
S ligh t a t ta c k  m o s t sam ples 
M ost sam ples show ed fairly  

heavy  a t ta c k
B-C grad ing  ..............................
B ad  flaking and  crazing

B ad  flak ing  ................

U naffected

N o effect . .  
N o  effect . .

N o effect

S a tisfac to ry  ..............................
S a tisfac to ry  ..............................
Scra tched  by  N os. 4-5 . .
Severe a t ta c k  m o s t sam ples 
H eav y  a t ta c k

D grad ing
N o flak ing  o r c raz in g ; s lig h t 

cracking 
N o flaking b u t cracks a p p e a r  . .

V ariab le : A luglas A lo s t gloss.
A luglas B  unaffec ted  

Loss o f gloss on som e sam ples . 
S light loss o f  gloss on som e 

sam ples
N o t te s ted  ............................
F a iled

Satisfac to ry  
S atisfac to ry  
Scra tched  b y  N o. 6 
F a ir  a t ta c k  
H eavy  a t ta c k

C-D grading
N o flaking, on ly  sligh t cracking

N o flak ing  b u t  cracks ap p e a r  a t  
bend 

U naffected

N o  effect 
N o  effect

N o  effect
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The inclusion of lithium in the form ulations had 
hitherto been avoided because of its high price. 
In America, the price is lower and this element is 
used by the American workers in  large quantities. 
It is also beginning to find its way into batch formulae 
for the steel enamels. It is well known th a t its 
fluxing action is greater than that o f o ther alkali 
metals when compared on a weight per cent, basis 
because of its ■ low atom ic weight (At. Wt. 7.94. 
Atomic N um ber 3). Since lithium salts are, on the 
whole, less soluble than the corresponding salts_ of 
the other alkali metals, enamels using lithium 
would be expected to have higher chemical resistance 
than those of the same type and the same melting 
point using the other alkalis. Accordingly, it was 
decided to make use of this element, and the present 
formulations may include up to about 8 per cent, of 
lithium carbonate in the batch. Some advantage 
has been found in the use o f . heat-stable salts of 
lithium such as lithium  silicate.

This stage of the work involved the preparation 
o f several hundred enamels in which an exploration 
was made o f the effects of various elements on the 
viscosity characteristics, gloss, opacification and 
colour. Continued developm ent on these lines led 
to a gradual im provem ent in the physical and chemical 
properties o f  the enamel, w ithout undue increase in 
the melting point, and to the production of a range 
o f  form ula: fo r both opacified and clear enamels 
capable o f being produced in a range of colours.

Of necessity, all these formula: contained a much 
higher proportion of alkali metals than is common 
in iron and steel enamels. By a proper balance of 
the various ingredients it was possible to avoid the 
depreciation in properties which would normally 
have accompanied such an increase. This fact is 
well brought out by an examination o f the ratio 
o f the “ acid ic” and  “ b asic” oxides. Vitreous 
enamels fo r iron and steel and glazes for ceramic

, . R 0 2 H- R..O, , , t»/*\
w a r e  h a v e  a  r a t io  _  L - ‘ (w h e re  RO ,, e tc . ,  a reKoU i KU
the m olecular fractions of the various oxides in the 
enamel), varying from 1.5 to 12.0, the higher figures 
being associated with the more acid-resisting enamels 
firing a t a  high tem perature. Compositions having 
a ratio o f less than 1.5 have been considered com m er

cially useless hitherto- because of their softness and 
solubility. F o r a comparatively new series o f low- 
melting-point glazes and fluxes fo r the decoration 
of glass and ceram ic ware, this ratio varies from 
1.2 to 4.5 but in this case the B,Os and A1j0 3 content 
is high.3 In the Aluglas leadless enamels (Aluglas 
D )“ the ratio  seldom exceeds 1.5 and, in the final 
series o f formulations, lies between 0.3 and 1.40. In 
spite of this, the hardness of these enamels is in 
the region of 6 on M ohr’s scale. They are, conse
quently, more chemically resistant than the lead 
enamels approaching the norm al grades_ of vitreous 
enamel on iron and steel commonly available in this 
country.

D uring the latter stages of the work reported in 
this article, close collaboration has been maintained 
with the Aluminium Development Association and 
the British N on-Ferrous M etals Research Association. 
Several series of physical tests have been carried out in 
the laboratories of the latter Association on enamels 
fo r aluminium, including Aluglas. These tests include 
;those specified in BSS 1344 (1947) “ M ethods of 
Testing Vitreous Finishes,” and others devised by 
the Research Association to stimulate the effect of 
the prolonged use of enamel in domestic and indus
trial situations. The result o f these, and other tests, 
are summarised in  Table VI. It will be seen from 
this table that the new leadless Aluglas has properties 
intermediate between the lead-bearing alum inium 
enamels and the norm al grades of vitreous enamels 
for iron  and steel. Further details o f the tests and 
the general results obtained a re  given in Appendix I.

The various types of A luglas D frit" now available 
have melting points up to about 530 deg. C. when ready 
for spraying. It has been an aim of this w ork to 
produce enamels with a  melting point not exceeding 
500 deg. C. and the choice of this tem perature as a 
useful maximum agrees with o ther w orkers in this 
field. It has not yet been found possible, however, 
to produce a  leadless enam el with adequate chemical 
resistance firing below 500 deg. C., although develop
ment along these lines is continuing. It will be appre
ciated that these tem peratures are the firing tem pera
tures o f  the finished enamel. The base glass itself may 
have a melting point appreciably lower, but mill addi
tions and opacifiers are always responsible for some 
increase.

F ig . 3 .— C o m p o s it io n  o f  
“ A l u g l a s  ” F r i t s .

FORMULATION IN ORDER OF DECREASING PbO CONTENT
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F i g . 4 .— T y p i c a l  V i t 
r e o u s  -  ENAMELLED  
K i t c h e n  W a r e .

Aluglas D  can now be applied directly to commer- 
cially-pure aluminium sheet and a num ber of the more 
im portant wrought and cast alloys (Figs. 4 and 5), but 
difficulties are still experienced with its direct applica
tion to  alloys containing fairly large percentages of 
copper o r magnesium. T o  overcome these difficulties, 
a  series o f tests were made in conjunction with the 
Aluminium Development Association, with special sur
face treatm ents for the metal as a preparation for 
enamelling. Most o f these treatm ents consist in 
producing phosphate, chrom ate, o r aluminium- 
oxide coats. Although it has been shown that some 
of these treatm ents do  not prevent the application 
of the enamel, none has been effective in prom oting 
the adhesion o f the enamel to materials which could 
n o t.be  handled normally. Some treatm ents completely 
prevent the formation of the bond, and this is par
ticularly true o f the chrom ate coatings of the type 
which have been used in this connection by the 
American workers in the field with lead enamels.

The A uthors’ approach to this problem  has been a 
different one and has consisted in the provision o f  a 
special undercoat for use on certain alloys. This, 
unfortunately, is a step away from the ultim ate aim 
of. a one-coat enamel, bu t the undercoats used have 
some advantage in lower costs. Tn Table V II a 
list is given of the m ore im portant wrought and cast 
alloys, together with the method of enamelling now 
used. W ork on the development o f these undercoats 
is continuing.

_ Because o f the difficulty o f producing a  com m er
cially practicable enamel firing a t 500 deg. C„ attention 
was directed to the application o f  enamels melting 
at 530 deg. C. T o further this development a pilot 
plant was installed for the application o f Aluglas and 
a small continuous-tunnel type electrical furnace 
has been used. This has shown that with proper 
care and up-to-date methods of tem perature control, 
the difficulties o f working so near the softening point 
o f the alloys can be overcome, and several minor 
production orders in this pilot plant have been carried 
out.

Practical Considerations
The process of manufacture o f Aluglas frit is 

similar to that in general use in the vitreous-enamelling 
and pottery-glazing industries. There are, however, 
many details which require careful attention if 
correct results ane to be obtained. One o f the main 
principles that has guided the development of

Aluglas is that ot making use of a combination of 
eutectics in order to attain  the lowest possible melting 
point consistent with suitable physical characteristics. 
Batches have to be more thoroughly mixed, therefore, 

and the firing more carefully controlled to obtain the 
correct sequence of chemical reactions. While, for 
experimental purposes, pure chemicals are generally 
used, suitable com m ercial production batches can only 
be obtained economically by the use of felspars and 
other chemical compounds of comm ercial grade. These 
have to be carefully chosen if the advantages derived 
from the eutectics above mentioned are to be m a in -. 
tained. It is for this reason th a t contam ination from  
the crucibles o r walls of the furnace must be reduced to 
a minimum and the condition o f  the atm osphere con
trolled within close limits.

Recently, improved results have been obtained by the 
use of tank-type furnaces with pre-combustion cham 
pers arranged) so th a t the tem perature and condition of 
the combustion products can be carefu lly 'con tro lled  
and adjusted before they enter the melting furnace 
itself. In/ this type o f furnace, the melt in contact with 
the furnace walls is the coldest part so th a t slagging 
and contam ination of the batch is relieved. Considera
tion has been given to taking further advantage o f  this 
by designing fo r a relatively high loss o f heat through 
the furnace walls, so as to m aintain a layer o f u n 
melted glass on the inside o f the furnace. The form a
tion of this layer could be fu rther assisted by position
ing the pouring-off hole a  short distance above the

TABLE V II .— W rought and  Cast A lu m in iu m  A lloys and  M ethod o f  
  Vitreous E nam elling  Developed.

Specification. M ain  alloy ing  e lem en ts . E nam elling
tre a tm en t.

(a) W rought alloys. 
SIC

N 83 
NS4 
NS6 
IIS  10 
H S 15

(6) Casting alloys. 
L M -l-M  (AC 1) . 
LM -2-M  (AC 2 

LAC 112 A) 
LM-4-M (AC 4 

D TD  424) 
LM -6-M  . . 
LM-7M (AC 7 

R E  50)

Com m l. pure  sh ee t (09 per 
c e n t. Ai)

1 p e r  cen t. Mn
2 p e r  ce n t. Mg 
5 p e r  ce n t. Mg
1 p e r  cen t. Mg, 1 p e r  cen t. Si 
4 p e r  ce n t. Cu, 0 .6  p e r  cen t.

Mg, 1 .5  p e r  cen t. Si, 1 .2  
p e r  ce n t. Mn

7 p e r cen t. Cu, 3 p e r  cen t. Si 
1 .5  per ce n t. Cu, 10 per cen t. 

Si
3 p e r  cen t. Cu, 5 p e r  ce n t. Si

12 p e r  cen t. Si
2 per ce n t. Cu, 2 .5  p e r  cen t. 

Si, 1 p e r  ce n t. Ni

A luglas d irect.

A luglas d irec t. 
Special undercoa t. 
Special undercoa t. 
Special undercoa t. 
Special u ndercoa t.

A luglas d irec t.

Specia l undercoa t.

A luglas d irec t. 
Special undercoa t.



floor of the furnace, so that the lower layer of glass is 
never disturbed.

Preparation o f Frit and Slip
This follows on sim ilar lines to the methods 

at present used in the industry. The mill additions 
norm ally used to obtain opacification, suspension 
and setting characteristics, are not suitable for this 
type of enamel where it is essential to  keep the 
melting point as low as possible and maintain the 
maximum fluidity during the firing process. A new 
technique and range of mill additions have been 
developed to  obtain the best results.

Preparation o f the M etal
T he fact tha t alum inium is a  non-rusting metal 

simplifies its preparation for enamelling. Clean castings 
direct from the foundry can be enamelled without 
further treatment. W rought products (and. generally, 
castings also) require some form of degreasing treat
ment. Solvents and alkaline degreasing washes may 
be used, or the grease m ay be burnt off by pre-firing. 
If the surface of the material is in bad condition, shot 
blasting proves a useful preparation for enamelling.

Enamel A pplication
Most of the A uthors’ work has been with sprayed 

coatings, where the technique is exactly similar to 
that now in use. The m ost reliable results are 
obtained if the first coat is applied very lightly in a 
fairly dry condition. A fter firing, this thin coat 
forms the bond to the aluminium and gives a good 
foundation for the second o r  cover coat. Norm ally, 
two coats o f the same slip are used, but experiments 
have recently been conducted with special undercoats 
for use on certain alloys.

Muffle furnaces are the most convenient for 
general experim ental works, but special care is required 
to ensure that the tem perature is even throughout 
the furnace, in  the pilot plant, a continuous furnace 
has been installed in which the enamelled articles 
are carried through a 5-ft. long heating zone on  a 
moving belt. With this type o f furnace it is much 
easier to control the operating tem perature, and to 
ensure that each article passes through a zone of 
controlled tem perature w ithout overheating. The 
articles m ay be brought up to the required tem pera
ture in a preheating zone and the firing operation 
completed in a relatively short zone at carefully con
trolled temperature.

This problem of even tem perature distribution 
within the furnace has. already been met in connection 
with the heat-treatm ent of alloys. In this case, 
ordinary muffle furnaces were found inadequate, but 
the difficulties have been overcome by the introduc
tion o f  air-circulation furnaces, in which a fan 
circulates a ir at a  fairly high speed within the furnace 
itself. The lack of heat transfer by radiation is made 
up by increased convection. If this type of furnace 
is used, trouble may arise due to  deposition of dust 
on the enamelled surface. If a method were found 
to overcome this, this type of furnace should be most 
useful.

Summary
There have been several attem pts to solve the 

problem of the vitreous enamelling o f  aluminium by 
the use of a lead-bearing enamel. F o r reasons 
already outlined the conclusion was reached tha t such a 
solution would not be satisfactory and, accordingly, 
attention was given to  the production of a leadless 
enamel.

Although leadless “ Aluglas ” is the equal in appear
ance and chemical resistance o f most of the vitreous-
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enamelled ware obtainable on the market, the best 
acid-resisting finish which can be obtained on iron 
and steel is not yet achieved with aluminium. 
A lum inium  enamels have, however, some advantages 
over the iron and steel enamels, particularly with 
regard to their flexibility, while they are hard enough 
to withstand hard wear. Aluglas is unquestionably an 
im provem ent in many im portant respects over the 
finishes previously available for aluminium.

In m anufacture and use, Aluglas is not essentially 
different from the existing vitreous enamels, and 
companies equipped for producing one should be 
readily able to adapt themselves to carry out the other. 
The major difference is in the tem perature concerned, 
and it is unlikely that either melting or firing furnaces 
now in use for vitreous enamel could be used for 
Aluglas without modification. It is believed that the 
industry now has considerable experience in over
coming such special problems as may arise from  the 
use of these enamels.

A lthough it is considered that the stage has been 
reached when these frits can be marketed, the 
A uthors are well aware o f the necessity fo r further 
development and are continuously working to 
produce improvement, particularly by reduction in 
melting point and reduction in cost. A reduction of 
melting point would m aterially assist in simplifying 
the application process, and continued research along 
the lines which led to the present developments should 
tend in this direction.

A nother aspect of the problem which is receiving 
attention is the question of the application of Aluglas 
to various aluminium alloys. The original Aluglas A 
series presented no difficulties in this direction, but 
the leadless Aluglas D was at first only found suitable 
for direct application to commercially pure aluminium 
and the casting alloy L.33. Recent developments 
permit its application to most of the m ore im 
portant wrought and cast alloys. Experimental 
work is proceeding on the combination of the enam el
ling process with the heat-treatm ent process. In this 
connection, the ability o f Aluglas to  withstand severe

F ig . 5 .— T h e  a b il it y  o f  t h e  L e a d -f r e e  V it r e o u s  
E n a m e l  t o  S e a l  a n d  A d h e r e  t o  t h e  S u r f a c e  o f  
P ie r c e d  a n d  F o r m e d  C o m p o n e n t s  is  d e m o n s t r a t e d .
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Vitreous Enamelling of Light Alloys
tem perature shock is invaluable and allows o f articles 
being quenched in w ater direct from  the enamelling 
furnace. Just as alum inium  has already replaced 
steel fo r many purposes where its inherent advantages 
have offset its greater cost, so. it is believed, will 
vitreous-enamelled alum inium replace enamelled steel 
in the near future to  an appreciable extent.

The A uthors express their thanks to D r. A. G. 
Q uarrell, late of the British N on-Ferrous Metals 
Research Association, and to Miss M. E. W hitaker, who 
has conducted a large num ber o f tests on the enamels, 
to Dr. E. G . W est and his staff o f the Aluminium D e
velopment Association, for their continued encourage
ment. and the directors of the Amalgamated Research 
and Development Company, Limited, for their per
mission to publish this work.

R E F E R E N C E S
1 Jou rn a l o f The A m erican Ceramic Society , 1947, N ovem ber.
2 B ritish  P a te n t  No. 580,088, 1943 ; B ritish  P a te n t  N o. 034,055, 

1945, D upon t. ^  ,
3 U .S. P a te n t Spec. N o. 2,352,425, A. J .  D eyrup , D u  P o n t de 

N em ours.
4 B ritish  A pplication  N o. 37,078, 1940.
5 B ritish  A pplication  N o. 14,774, 1948.
6 B ritish  A pplica tion  N o. 14,743, 1948.

A PPEN D IX
Tests Applied to Vitreous-enamelled Samples

B.S. Thermal Shock Test.—The test as applied to 
these samples was not quite as severe as intended 
in the B.S. Specification, since smaller samples 
(12 sq. in.) were used throughout. Also, a ll the test- 
pieces were enamelled on  one side only.

Modified B.S. Heat-resistance Test.—-The tem perature 
indicated in the B.S. test was1 somewhat high for alloys 
of aluminium. B.N.F.M .R.A., w ho carried out this 
test, modified it by heating the sample to 340 deg. C. 
and allowing it to cool. The test was repeated three 
times as specified.

M odified B.S. Abrasion Test.— Minerals of increasing 
hardness corresponding to M ohr’s scale are used in 
this test. Vitreous-enamelled iron ¡passes when minerals 
below 7 fail to  scratch the surface. Lumps o f the 
minerals were draw n across the enamel surface; whereas 
light nibbing with the powders to 60 to 72 mesh is 
specified in the B.S. test.

B.S. A lka li Test.—Slight modification was made in 
that the tem perature was more rigidly controlled than 
in the specification, fo r it was held at 80 +  1 deg. C. 
for the 20-min. duration of this test. All but one 
or two samples of lead-bearing enamel failed this 
test. Several leadless have passed. A  num ber o f  tests 
on ordinary vitreous-enamelled iron show several 
failures.

B.S. Acid Test.—The test is very severe and very 
few samples o f vitreous-enamelled iron are unaffected. 
All samples o f leadless Aluglas w ere affected, and only 
one lead-bearing enamel passed the test successfully.

American Institute o f Vitreous Enamellers Test.— 
A test with 10 per cent, citric acid is applied over a 
period of 15 min. after which the enamel is graded by 
the degree of attack. Grades are: AA. A, B, C  and D 
and depend on light reflection and the ease with which 
soft pencil marks are removed.

Steam Test.— Resistance to frequent changes in 
humidity accompanied by changes in tem perature 
associated with steamy places in kitchens, bathroom s 
and in laundries, are the subject o f this test, where 
steam a t 50 deg. C. impinges o n  the enam elled surface 
for ten 2-rnin. periods with intervals o f 2 min. Samples

o f enamelled iron and leadless Aluglas passed w ithout 
any noticeable effect. Samples o f all lead enamels 
tested showed some signs o f damage—in some cases 
removable by rubbing, bu t in others, generally pig
mented varieties, perm anent damage resulted.

H um idity Test.— F or six days the samples are left 
undisturbed over distilled w ater in an airtight con
tainer, with the aim o f showing the effect of humidity 
with condensation. Iron /stee l vitreous enamels and 
leadless Aluglas were unaffected. Lead-bearing enamels 
were affected to some extent—-shown by marks on the 
surface and excessive condensation. Only in  a few 
cases was damage permanent.

Resistance to Cold Water.—Immersion in cold water 
(room tem perature) for six days cause spalling in some 
lead glazes. O thers passed. Leadless enamels and iron 
enamels all passed.

Salt-spray Test.— Specimens in 'th is  test were sprayed 
twice daily with a 3 per cent, solution o f sodium 
chloride. Iron and leadless aluminium enamels all 
passed while only one failure resulted with lead-bearing 
enamels.

Spalling Test.—The spalling test was mentioned by 
Du Pont as a quick method o f  determining the resist
ance of enam els to weathering. A  sam ple bearing an 
exposed m etal/enam el interface is immersed in 5 per 
cent, amm onium -chloride solution for periods up to 
96 hrs. and should show no signs o f flaking (spalling) 
after this period. Results seem a little erratic and the 
A uthors consider this test to  be o f only limited value.

Action o f Various Fruit Juices.— Citrus fruits attack 
Aluglas, both lead-bearing and leadless, to an appreci
able extent. Milk, beer, sanitary cleaners and m any 
comm on reagents are w ithout action on the leadless 
enamel although several, especially sanitary cleaners 
containing chlorine, fiercely attack the lead-bearing 
enamels.

Metal Degreasing
A simple method for making and using two-phase 

metal cleaners is described in a leaflet front Glyco 
Products Company, Incorporated, 26, Court Street, 
Brooklyn 2, N.Y. I t  is based on having a system in 
which the w ater and solvent remain as separate layers. 
The solvent consists of a chlorinated solvent such as 
trichlorethylene to which is added mineral spirits to 
give a final specific gravity greater than the w ater layer 
which remains on top of the solvent. Phosphates are 
frequently added to the w ater to help remove water- 
soluble d irt from  the metals. The efficiency of this 
system depends on the addition of polyethylene glycol 
400 (di tri) ricinoleate S-556U, about per cent., to 
the solvent. The S-556U material acts as an organic 
solvent wetting agent and emulsifier fo r the metals, 
helping to remove grease and  oils rapidly.

Cleaning by this two-phase system is effected simply 
by dipping the metal parts through the water layer 
into the solvent and then within a short time 
bringing them up  through the w ater layer with 
a minim um o f agitation o r other mechanical 
cleaning methods. T he system is not heated, and thus 
avoids difficulties with toxic fumes, fire hazard, loss 
of solvent and change in composition of the two 
phases.

T h e  S o u t h e r n  s e c t i o n  of the Institute of Vitreous 
Enamellers has arranged a social evening to take place 
in London on June 14. A visit to “ Latin Q uarter ” at 
the London Casino will be followed by the section 
dinner at the Horse Shoe H otel, Tottenham  C ourt Road.
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Personal
M r. W. P y m , of J. C. Pym & Company, brass- 

founders, Willesden, a member of the London branch 
of the Institute of British Foundrym en, was last M on
day elected president of the Willesden West Rotary 
Club.

M r . E d w i n  T a t t e r s f i e l d  is going to Australia as the 
engineering representative of E. Green & Son, Limited, 
ironfounders and fuel-economiser m anufacturers, of 
Wakefield (Yorks).

M r . H. A. G o d w i n , foundries and patternshop 
manager of the African foundries, which are connected 
with the First Electric Corporation of South Africa 
(associated firm of the Associated Electrical Industries), 
is paying a visit to this country, where he will be 
engaged in studying mechanisation and in viewing 
various foundries, particularly M etropolitan-Vickers 
Electrical Company, Limited, Trafford Park, M an
chester. H e will be participating in the Buxton Con
ference of the Institute o f British Foundrym en.

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

Journal,” shows the movement of wholesale prices of 
industrial and building materials, expressed as per
centage increases on the average for the year 193 0  =  
100.

G roup.
1949. 1950.

A pril. N ov. Dec. Ja n . F eb . M ar. A pril.

Coal 301 .7 305 .3 305 .3 305 .3 305 .3 305 .3 305 .3
Iro n  and

steel 259 .0 258.1 257 .8 257 .8 257 .8 257 .8 257 .9
N on-ferrous

m e ta ls 263 .4 283 .3 277 .2 277 .4 276 .8 274 .3 277 .6
Chem icals

and  oils 191.0 196 .3 196 .5 196.6 196.8 196 .6 201 .5
B uilding

m aterials 226 .0 225 .9 225 .2 226 .2 226 .8 225 .6 223 .8

T h e  B r i t i s h  O x y g e n  C o m p a n y  h a s  D e s i g n e d  a 
M o b i l e  D is p l a y  U n i t  f o r  E x h i b i t i n g  i t s  P r o d u c t s  
a t  A g r i c u l t u r a l  S h o w s , e t c ., i n . B r i t a i n . T h e  
V a n  m a y  b e  T r a n s f e r r e d  in t o  a n  E f f i c i e n t  
D e m o n s t r a t i o n  S t a n d  i n  T w o  H o u r s . I t  w a s  
E x h i b i t i n g  Q u a s i - A r c  P r o d u c t s  a n d  T e c h n i q u e s  
a t  t h e  S h r o p s h i r e  a n d  W e s t  M i d l a n d  S h o w  l a s t
W E E K , AND MAY BE SEEN  AT TH E BATH AND W E S T
S h o w  f r o m  M a y  31 t o  J u n e  3 , a t  B r a in t r e e  
(E s s e x )  o n  Ju n e  7  a n d  8 , a t  L e ic e s t e r  f r o m  J u n e  
13 t o  15, a n d  P a is l e y  f r o m  Ju n e  2 0  t o  23 .

N ews in Brief
A n e w  m o u l d i n g  s h o p  is planned for erection at 

Sheepwash Lane, West Bromwich, by G reat Bridge 
Foundry, Limited.

A s f r o m  to-day, the address of Gas Chambers & 
Coke Ovens, Limited, will be Chandos House, Bucking
ham  Gate, London, S.W .l.

A  b o o k l e t  has been received from  C roda, Limited, 
of Goole, makers of protective finishes, detergents, 
etc., comm emorating their 25th anniversary.

A r c h i b a l d  M o M il l a n  &  C o m p a n y , L i m i t e d , of 
Shrub Place Lane, Edinburgh, are to demolish and 
reconstruct their foundry at a cost of £8,000.

A s h m o r e , B e n s o n , P e a s e  &  C o m p a n y , L i m i t e d , 
have had plans approved fo r their new works, 
foundries and extensions to existing premises at Stock
ton-on-Tees.

S u l z e r  B r o s . ( L o n d o n ) , L i m i t e d , have appointed 
Marine & Industrial Power Company, Pty., Limited, 205, 
Latrobe Street, M elbourne, as their representative and 
agent for all stationary Diesel-engine business through
out Australia.

S c o t t i s h  C a b l e s . L i m i t e d , have announced that their 
offer to acquire the Pieterm aritzburg works of Rhodesian 
Cables, Limited, has been accepted. A new South 
African company, Scottish Cables (South Africa), 
Limited, will be formed with an authorised capital of 
£800,000 in 5s. shares.

A c a r g o  of 6,800 tons of scrap metal from  H am burg 
recently arrived a t M ontreal. It was the first shipment 
of scrap metal to go to Canada directly from Germany. 
It is expected that shipments will reach 100,000 tons this 
year. M ost of the metal is being transhipped to mills 
a t Hamilton, Ontario, and Toronto.

A n o t h e r  o f  t h e  t a n k e r  c o n t r a c t s  being 
negotiated with Clyde firms has now been placed. 
William Ham ilton &, Com pany are  to build a tanker 
of 16,500 tons dw. for the Blue Star Line. P ro 
pelling m achinery will be o f the Rowan-Doxford 
type, supplied by David Rowan & Company, Limited, 
Glasgow.

A n e w  c o m p a n y , Aiton Africa (Proprietary), Limited, 
is being form ed in South Africa by A iton & Company, 
Limited, pipework specialists and ironfounders, of 
Derby. W ing-Com mander J. M. Aiton, chairm an and 
managing director, visited South Africa recently and 
viewed new power stations which are being equipped 
w ith A iton’s pipes. The 'company is also going to  open 
a new works a t Southwick, Sunderland.

T h e  E i g h t h  R e g i o n a l  laboratory operated by the 
Centre Technique des Industries de la Fonderie is 
situated a t Rennes. I t contains chemical analysis and 
sand _ testing laboratories, mechanical testing and 
machine shops. The opening cerem ony was attended 
by Mr. O liver and Mr. R ichard. Two lectures were 
delivered by Mr. C hatelin and  M r. Bigard. Mr. Tigiot, 
the president o f the local employers association, gave 
the opening address.

W. H. D o r m a n  &  C o m p a n y , L i m i t e d , report a  visit 
from  Mr. J. J. Fowler, managing director of Equip
ment D istributors Pty., Limited, and M arine & In 
dustrial Power Company Pty., Limited, of M elbourne 
and Sydney, who are their agents in  A ustralia. Mr. 
Fowler is on a six m onths’ visit to this country and 
during this time hopes to meet personally the prin
cipals of the num erous companies which his com 
pany represent in Australia. On arrival, Mr. Fow ler 
was able to hand over to the com pany an order for 
twenty high-speed m arine engines to be used by the 
A ustralian Civil Aviation Departm ent. O ther im 
portant visitors to the works recently have included 
M. Paul Bernard and staff of Etablissements Paul 
Bernard & Cie, the com pany’s French agents.
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Im ports and Exports o f  Iron and Steel
Board of Trade Returns for A p ril

T h e  fo llow ing  ta b le s , b a se d  on  B o a rd  o f  T ra d e  re tu rn s , g ive figures o f im p o r ts  a n d  e x p o r ts  o f  iro n  
a n d  s tee l in  A p ril. F ig u re s  fo r  th e  sam e m o n th  in  1949 a re  g iv en  fo r p u rp o se s  o f 
co m p ariso n , a n d  to ta ls  fo r th e  f irs t fo u r  m o n th s  o f  th is  y e a r  a re  a lso  in c lu d e d .

Total Im ports o f Iron  and Steel

F rom
M onth ended 

A pril 30.

F o u r 
m on ths  
ended 

A pril 30.

1949. 1950. 1950.

A u stra lia
T ons.

5
T ons.

0
Tons.

15
C anada 5,372 3,214 13,056
O ther C om m onw ealth  countries 

and  Ir ish  R epublic 2,038 103 23,635
4,385Sweden 1,123 1,134

N orw ay 2,833 4,334 15,140
G e r m a n y ............................................ 445 9,754 32,064
N ethe rlands 12,073 4,377 21,805
Belgium 42,429 8,429 31,455
L uxem burg 26,402 3,840 12,186
France 14,004 21,637 74,319
A ustria 1,750 1,294 2,255
USA ............................................ 7,933 3,760 23.S30
O ther foreign coun tries 246 810 2,640

TOTAL .............................. 110,653 62,698 250,785

I ro n  ore an d  concen tra tes—
M anganiferous — 1 10,901
O ther so r ts 690,562 587,058 2,735,911

Iro n  and  stee l sc rap  an d  w as te , lit 
on ly  for the  recovery  o f m e ta l . . 144,272 204,193 801,927

Exports o f Iron and Steel by Products

I
P ro d u c t.

M onth  ended  
A pril 30.

P ig-iron  ............................................
Ferro -alloys, e tc .—

F erro -tu n g s te n
Spicgeleiscn, ferro -m anganese ., 
All o th e r descrip tions 

In g o ts , b loom s, b ille ts , a n d  slab s 
Iro n  b a rs  an d  rods 
S heet and  tin p la te  b a rs , w ire rods 
B righ t s tee l bars 
O th er s tee l bars  and  rods
S pecial s tee l ..............................
A ngles, sh ap es , a n d  sec tions 
C astings and  forgings 
G irders, beam s, jo is ts , and  p illars  
H oop an d  s tr ip
Iro n  p l a t e ............................................
T i n p l a t e s ............................................
T inned  sh ee ts
T e rn ep la tcs , decor, tin p la te s  
O th er stee l p la te  (m in . £ in . th ick)
G alvanised  s h e e t s ..............................
B lack sheets
O ther coated  p la tes
C ast-iron  p ipes, u p  to  6-in. d ia . . .

D o., over 6-in. d ia . 
W rough t-iron  tubes
R ailw ay  m a t e r i a l ..............................
W ire  ..............................
Cable and  rope  ..............................
N e ttin g , fencing , and  m esh 
O th er w ire m anu factu res
N ails, ta ck s , e tc ....................................
R iv e ts  an d  w ashers
W ood screw s ..............................
B o lts, n u ts , an d  m e ta l screw s 
S toves, g ra tes , e tc . (excl. gas)

D o., gas . .  ..............................
B a th s  ............................................
A nchors, e tc .
C hains, e tc .
Springs ............................................
H ollow -w are ..............................
All o th e r  m anufactu res

T o t a l  ..................................

1949.

T ons.
279

28
605
145
131
400
186

2.023 
17,057 

* 1,032
9,968

650
2,668
3.024 

225
18,118

335

18,463
8,072

12,964
849

7,003
5,286

30,271
14;i80

3,770
2,357
1,600

755
570
766
275

1,749
797
206
S19
7S3
737
748

5,651
17,476

1950.

T ons.
4,040

137
118

90
795
430
217

3,054
14,797

973
10,801

805
5,858
7,206

187
16,915

165
29

20,920
9,050

12,663
960

6,677
7.391 

26,923 
24,150

4,868
2.391 
1,078 
1,715

373
398
283

1,901
615
194
851
483
807
885

5,527
18,791

F o u r 
m on ths  
ended  

A pril 30.

1950.

T ons.
10,670

401
834
601

1,416
1,772
1,163

13,457
77,639

4,835
48,461

3,198
20,185
29,199

902
77,033

931
112

93,714
38,190
43,454

3,925
25,049
28,602

115,914
88,807
21,782
11,350

5,998
6,982
1,655
2,396
1,121
9,964
3,360

857
4,315
2,949
3,239
3,264

31,091
81,062

Total Exports o f Iron and Steel

D estina tion .

M onth  ended 
A pril 30.

F o u r 
m on ths  
ended 

A pril 30.

1949. 1950. 1950.

Tons. Tons. Tons.
C hannel I s l a n d s .............................. 1,227 519 2,822
G ib ra lta r 84 168 615
M alta  and  Gozo 315 611 1,973
C yprus 502 709 2,703
B ritish  W e st A frica 7,025 7,140 31,409
U nion o f South  A frica 16,348

1,274
15,920 52,504

9,289N o rth e rn  R hodesia 1,814
S outhern  R hodesia 2,927 6,154 25,326
B ritish  E a s t  A frica 6,207 0,256 31,452
M a u r i t i u s .............................. 326 508 3,081
B ahre in , K ow eit, Q a ta r, and

2,328T ruc ial O m a n .............................. 1,804 504
In d ia  ............................................ 6,692 6,792 27,380
P a k is ta n 2,875 8,018 23,715
M alaya . .  ' . . 3,085 6,335 25,905
Ceylon 1,262 3,082 12,632
N o rth  Borneo 688 346 2,555
S a r a w a k ............................................ 48 20 645
H ongkong 3,714

16,327
4,413

16,489
18,204

A u stra lia 90,088
55,104N ew  Zealand 8,691 11,134

C anada ............................................ 8,942 15,522 35,397
B ritish  W est Ind ies 6,665 6,259 23,314
B ritish  G uiana 294 503 2,540
A nglo -E gyp tian  S udan 877 1,189 0,013
O th er Com m onw ealth  countries . . 630 904 4,439
Ir ish  R epublic 5,697

1,227
7,924 29,028

R ussia 45 295
F in la n d  ............................................ 6,101 2,965 20,253
Sweden 4,735 8,170 29,689
N orw ay 5,941

451
7,213 25,950

Iceland 254 1,010
D enm ark  . .  .............................. 6,830 13,490 53,704
P oland 55 114 616
G erm any 23 20 151
N ethe rlands 10,742 6,484 27,217

5,027B e l g i u m ............................................ 791 860
Luxem burg 503 — 253
F ran ce 1,129 1,448 8,103
S w itzerland 1,137 819 4,705

6,458P o r t u g a l ............................................ 1,174 2,099
Spain 580 413 3,301
I ta ly  ............................................ 210 536 2,768
H u n g a r y ............................................ 6 16 215
G reece ............................................ 527 933 2,545

3,794T urkey  ............................................ 839 878
I n d o n e s ia * ............................................ 2,413 2,557 6,669
N ethe rlands A ntilles 691 824 3,941
B elg ian  Congo 186 129 509
A ngola 161 55 1,094
P ortuguese  E a s t  A frica 189 332 1,463
C anary  Is lan d s 194 102 747
S yria 61 230 455
L ebanon 4,648 2,110 4,724
Is rae l 1,844 936 5,695
E g y p t ............................................ 4,393 5,170 24,714
M orocco . .  .............................. 104 3 217
S aud i A rab ia 187 58 948
Ira q 6,434 9S2 15,364
P ersia 10,617 5,356 39,235
B urm a . .  .............................. 723 984 3,588
T h a i l a n d ............................................ 275 323 2,459

000C hina ............................................ 242 29
P hilipp ine I s l a n d s .............................. 277 394 4,975
USA ............................................ 326 1,407 4,486
C u b a . . ............................................ 62 30 441
Colom bia 605 442 2,010
V enezuela 5,991 4,029 14,184
E c u ad o r 551 56 961
P eru 608 311 2,865
Chile ............................................ 1,008 2,721

1,881
6,215

B razil 1,407 10,714
U ruguay 283 1,099

5,978
3,212

A r g e n t i n e .............................. . . 324 25,126
O ther foreign countries 690 1,921 9,671

T o t a l  .................................. 193,021 216,511 921,849

193,021 ! 216,511 ¡ 921,849 Includes  N e the rlands  N ew  G uinea in  1949.
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R E F I N E D  
P I G  I R O N

Designed to meet the demands of 
high quality castings, which are, strength, 
machineability and resistance to wear.

A ll these can be secured by using 
Stanton-Dale Refined Pig Iron in your 
cupolas.

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

P R O M P T  D E L I V E R Y

THE STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM



602 FOUNDRY TRADE JOURNAL JUN E I , 1950

Pam etrada Research Station
The Pam etrada research station is not well-known 

to the general public. The name is m ade up of the 
initial letters of the council of the Parsons and M arine 
Engineering Turbine Research and Development Asso
ciation with their laboratories and works at Wallsend. 
Their labours receive the support of neighbouring 
establishments in the Tyneside area.

All their investigations are  conducted under the seal 
of secrecy and, although the station has been in 
existence for six years, May 26 was the first Press 
visit.

The station is not merely a testing establishment; 
its main object is research and application of the 
results obtained therefrom . The buildings are modern 
and extensions are in progress. The equipm ent of 
apparatus in the physics, chemical and metallurgical 
laboratories is elaborate and efficiently operated.

Most comprehensive running tests are being carried 
out with a steam turbine for the Admiralty, including 
assessment o f torque on the shafts; m easurem ent of 
pressure drop in steam piping; casing tem peratures; 
turbine distortion, etc. Observations on the noise 
level in the fan  flats and boiler room have been 
leading to progressive improvements.

While m ajor departures in designs of steam turbines 
fo r ships may n o t be expected, another medium fo r 
ship propulsion to which engineers and scientists' have 
turned their attention is the gas turbine. Pametrada 
have been engaged on the solution of the problems 
attendant on such an adaptation, which are entirely 
different from  those of aircraft gas turbines which are 
already well developed. Variation in speeds, reversa- 
bility and the use of cheap fuel arc demanded for sea 
use. Progress has now been so fa r made that Pam etrada 
have now got on the test bench a  gas turbine of 3,500 
h p .  designed fo r use in a ship and to drive the 
propeller directly. “ L loyd’s ” have passed all the 
plans, and when the extensive tests they carry out at 
Pametrada are passed as satisfactory, the machinery 
will be installed in a m erchant ship. The tests will 
continue for a considerable time. ' F o r instance, at 
present, diesel oil is being used, but, after testing out 
the lighter types of boiler fuel oil, it is hoped that 
ultimately the gas turbine will be able to operate on 
heavy fuels oils—hence the concentration of one sec
tion of the research staff on methods o f elimination 
of vanadium com pounds or their neutralisation in fuel 
oils where they have a  deleterious effect on the blades 
in these high-tem perature gas turbines.

Pam etrada have still other progressive ideas and 
have been working on a water-cooled gas turbine. 
This machine will run at tem peratures up to 2,200 
deg. F.; yet the metal surfaces will be at a lower 
tem perature than in the present turbine.

T. W . Ward’s New Offices
Mr. George Wood, chairm an of Thos. W. W ard, 

Limited, Mr. Ashley S. W ard, president of the 
company, and Mrs. W. R. S. Stepheffson, Mistress 
Cutler o f Sheffield, took part in a ceremony 
which marked the opening of the com pany’s new 
offices and canteen at their Inverkeithing yard on 
May 16. The W ard house flag was unfurled by Mrs. 
Stephenson, and Mr. A. S. W ard opened the door of 
the new building with a silver key suitably inscribed. 
Entrance to the new premises is lined with ships’ 
panels, on which are named naval and mercantile 
ships which have been broken up at Inverkeithing, 
while above the panels are three 16-inch gun tam pions 
from H.M.S. Rodney.

Book R eview s
Industrial Grinding and Reduction Plant. By C. S.

Darling. Published by Emm ott & Company, 
Limited, 31, King Street West, M anchester, 3. 
Price 3s.

•There are so many phases o f grinding that it is 
necessary to know just what is covered by any article 
o r text book. Foundrym en seeking to improve their 
fettling-shop practice would receive no inform ation 
from  a study of this book, nor would vitreous 
enamellers find much to help them in their mill-room 
practice, though a perusal o f C hapter VI—Steam and 
Fluid Grinding—may give useful pointers. This book 
deals with the larger aspects o f grinding, using such 
apparatus as ball mills, ring roll, and rotary impact 
mills, and those foundries grinding and pulverising coal 
for use within furnaces will no doubt find much of 
interest.
Belgian Congo—Review of Commercial Conditions.

Published for the Board of T rade by His M ajesty’s 
Stationery Office, Y ork House, Kingsway, London, 
W.C.2. Price Is.

The importance of the Belgian Congo was materially 
increased during the w ar and its comm ercial position 
has since been enhanced. The only direct interest the 
foundry industry has is in the supply of hardware. 
Much at the moment is supplied from  the U nion of 
South Africa. Indirectly, however, castings enter into 
m any of the colony’s imports. There is a  note to the 
effect that the native m arket is not quite so conservative 
as m ost people imagine, and novelties find a  ready sale. 
This is as near the truth as can be stated.

Capper Pass Awards
The Capper Pass Awards adjudicating comm ittee has 

made the following awards for 1949, on behalf of the 
Councils of the Institution of Mining and M etallurgy 
and o f the Institute of M etals: —

Mr. Jean M atter and Mr. M arcel Lamourdedieu 
(,Société Centrale des Alliages Légers. Issoire (Puy- 
de-Dôme), France), £50 jointly for a Paper on “ The 
New Factory o f the Société Centrale des Alliages 
Légers at Issoire (Puy-de-Dôme) for the W orking of 
Light Alloys.”

Mr. G. Ohad N orris (West African Gold C orpora
tion, Limited), £50 fo r a Paper on “ Gold Concentra
tion at the Amalgamated Banket Arrears Reduction 
Plant.”

Dr. E. Scheuer (International Alloys, Limited), £50 
for a Paper on “ M odern Billet Casting,” with Special 
Reference to the Solidification Process.”

Mr. H. L. T albot (Anglo-American C orporation of 
South Africa, Limited) and  Mr. H . N . H epker (Central 
Research Laboratory, N ’K ana, N orthern Rhodesia), 
£50 jointly for a Paper on “ Investigations on the 
Production o f Electrolytic Cobalt from a C opper/ 
Cobalt Flotation Concentrate.”

A t  t h e  n e x t  luncheon meeting of the N orth W estern 
Fuel Luncheon Club, to be held on Wednesday, June 7, 
in the Engineers’ Club. M anchester, the guest speaker 
will be Sir Charles Ellis, F.R.S., Scientific M em ber of 
the N ational C oal Board, and his subject will be  “ Coal 
versus Oil.”

M r . T .  R e y n o l d s  was at the annual meeting of 
W ellingborough R ural D istrict Council on M ay 26 
unanim ously elected chairm an for the coming year. 
Mr. Reynolds has for a number of years been principal 
of T. Reynolds & Son, ironfounders. Little H arrow den, 
N orthants, and is a member of the Institute of British 
Foundrymen.
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lILLf

DESIGNED FOR FOUNDRY NEEDS
Available in sizes up to  108 
C.F.M. displacement—one, 
two or three stages. 
Working pressures from 
25—350 Ib./sq. in.
We shall be pleased to send 
full particulars or arrange for 
a representative to call.

IM PERVIOUS T O  DUST.—Sealed crankcase and efficient 
air filters.
DELIVER C O O L  DRY AIR.—Efficient inter- and after
coolers cool air BEFORE entering air receiver.
PROVED RELIA BILITY.—Simple construction, generous 
working parts. Bullows Patent Valve Gear.

★  L IG H T  • C O M PAC T  ■ S IL E N T  ■ F R E E  FROM  VIBRATIO N

WE A L S O  MAKE A  COMPLETE RANGE OF SPRA Y PAINTING EQUIPMENT

ALFRED BULLOWS & SONS LTD ‘ LONG ST • WALSALL - STAFFS TEL : 5401

DEPOTS AT— 13 SOUTH MOLTON ST., LO N D O N , W . l .  • TEL . M AYFAIR 2313 
55a BRIDGE STREET, M AN CHESTER, 3 • T E L . BLACKFR IA RS 5670
BU LLO W S HOUSE, 9 BURGH Q U A Y , D U BLIN , EIRE. : T EL . DUB 21152 
105, W H ITEFIELD  RO AD , G LASG O W , S .W .l .  • T EL . GOVAN 2668
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Raw Material Markets
Iron and Steel

Supplies of most grades o f pig-iron are  still rather 
tight, and, consequently, the various advances in the 
maximum perm itted prices, which range from  4s. to 
8s. 6d. per ton, according to grade and delivery points, 
have not led to any visible shrinkage in the demand. 
The call for high-phosphorus iron is less insistent 
owing to quiet conditions in the light-castings trade, 
but the unabated activity of the engineering and job
bing foundries assures the immediate absorption of the 
current output o f  hematite and low- and medium- 
phosphorus grades.

/British prices o f semi-finished steel have not been 
changed and the severe curtailm ent of imports has 
reduced the burden of high-cost foreign m aterial which 
is borne by the steelmakers. Deliveries o f all classes 
o f semis are on a  satisfactory scale, with the sole excep
tion of squares and flats. The smaller sizes are  scarce 
and in active demand.

Confidence in the continuance of full employment 
in the steel industry is reinforced by the news that 
American production is running at a rate slightly in 
excess of m aximum rated capacity. British shipbuilders, 
too, have recently improved their bookings, while sub
stantial specifications are coming to hand from power- 
plant, wagon and locomotive builders, constructional 
and marine engineers, and home and foreign railways. 
Only a spectacular expansion of production.'which must 
await the completion o f new mills now in course of 
construction, will enable the sheet trade to overtake the 
enorm ous home and oversea demand which seems to 
have been entirely unaffected by the further rise of 
15s. in the price of galvanised sheets now quoted at 
£40 Is. 6d. per ton for 4-ton lots.

Non-ferrous Metals
Trading this week has been rather light owing to the 

onset o f the W hitsun holiday which resulted in  many 
factories being closed for both Monday and Tuesday. 
P rior to the holiday a fair volume of business was 
passing, for buyers considered that the rise in virgin 
metals in the United States had no t spent itself and 
they were, therefore, inclined to put something on  their 
books in  case any change occurred over the holiday 
period here. Zinc has been outstandingly strong and 
advanced last week to 124 cents East St. Louis fo r the 
producers’ price, while on the Commodity Exchange 
13.55 cents was bid a t  the end o f the week. In 
London the M inistry o f Supply increased its selling 
limit by £4 to £107 10s.— the highest price seen for this 
metal since 1915. O n Tuesday there was a further 
rise o f £4 in zinc, bringing the current price up to 
£111 10s. per ton. Since the beginning of the year the 
price of zinc has been increased by £24 per ton.

Lead has been steady and unchanged both in the 
United Kingdom and in New York, but the US price 
o f  aluminium was m arked up by 50 points to 174 cents. 
N o change was made in the sterling price, which re
mains a t £112. In the early part o f last week tin 
showed considerable strength and moved ahead rapidly, 
but the market closed below the best o f £601 5s. for 
sellers o f cash and £602 15s. fo r three months. It 
was reported that little o r no metal was sold by the 
Government broker. In spite o f keen anticipation that 
copper would go up again there was no change from 
the 204 cent, level in New York. Futures were quoted 
at 18.50 cents or thereabouts. The undertone is very 
firm.

M etal Exchange tin quotations were as follow : —
Cosh—Thursday, £602 10s. to £602 15s.; Friday,

£601 to £601 5s.; Tuesday, £601 5s. to £601 10s.;
Wednesday, £602 to £602 15s.

Three M onths—Thursday, £603 15s. to £604; Friday, 
£602 10s. to £602 15s.; Tuesday, £602 5s. to £602 10s.; 
Wednesday, £603 to £603 5s.

N o let-up was seen in  the prices of scrap in spite
of quieter conditions owing to the holiday, for holders 
seemed to take the view that even higher prices are in 
store and they took action, or rather, did not take 
action, accordingly. There has certainly been a very 
considerable rise in  the values o f secondary metal 
during the past few weeks, and at a guess one would 
venture the opinion that in the case o f a num ber of 
grades record high levels have been established.
Brass swarf, for example, a t £100, which is now about 
the market level, must be higher than ever before in 
the history o f the trade. High-grade brass prices are 
not easy to determine, bu t QF cases deprimered are 
probably around £140 and may go higher in the near 
future.

Aluminium in New Guinea
NEW PROSPECTING COMPANY

The G overnm ent of the Commonwealth of Australia 
has decided to form, in conjunction with the 
British Aluminium Company, Limited, a company to 
be known as the New Guinea Prospecting Company, 
M r. Casey, the Development Minister, announced in 
Canberra.

The company will have a capital of £100,000, of 
which the Comm onwealth holding will be 51 per cent, 
and the British Aluminium Company and associates 
49 per cent. M r. Casey said the Commonwealth will 
have the controlling interest on the board of five direc
tors through its nomination o f the chairman and two 
other directors.' The main object of the company, he 
added, would be the location and developm ent o f large- 
capacity hydro-electric power schemes suitable fo r use 
in industries, particularly alum inium , where a low cost 
of power is essential.

Prospecting surveys would also embrace searches for 
bauxite and other minerals related to alum inium p ro 
duction. , If exploratory work proved successful, 
A ustralia and other British countries would not have to 
buy aluminium from  dollar sources.

Special Fittings on Yacht
Mr. John M. Jackson, managing director of Jack

son, Elphick & Company, Limited, ironfounders, 
Larkhali, has had some unique pieces of equipm ent 
fitted aboard his new 37-ton m otor yacht, the Jaq- 
marie, which was launched on M ay 16 from the Ros- 
neath yard of Jam es A. Silver, Limited.

A  selenium photo-electric cell brings a relay circuit 
into operation when, darkness falls and switches on 
the vessel’s riding light fitted on the deckhouse roof; 
wardrobe and locker doors are held shut by perm anent 
magnets, and high-tensile phosphor-bronze ribbon is~ 
used on ship-type davits for hoisting inboard a 12 ft. 
sailing dinghy.

Jaqm arie, which was designed by Mr. John Bain, 
of Silvers, is 57 ft. overall, with a beam of 14 ft. 8 in., 
and is driven a t a  speed of 10 knots by twin Gray 
petrol engines, each of 85 h.p. A feature is the labour- 
saving galley, which extends the full width o f the 
craft, and is tiled in cream  and green. The stove, 
which burns 4 lb. of solid fuel an hour, was designed 
at the owner’s foundry.
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A L B I O N  R O A D ,  G R E E T ,  B I R M I N G H A M
T e le p h o n e s  V i c t o r i a  0197

G U A R A N T E E D  T O  C O M P L Y  W IT H  T H E  
F O U N D R I E S  (Parting Materials) S P E C IA L  

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

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
Sales Agents fo r London and Southern Counties 

W . J . H O O KER , LTD ., 4, M IDLAND C R ESC EN T , N .W .3 .

Prepared
for
Foundry
Workers
and all 
engaged in
Hot
Process 
W o r k . . .

th e  EXPRESS’
S Q U E E Z E R

P R ICE

Complete with accessories

F I S H E R
M A L L E A B L E
& BRONZE FOUNDRIES LTD.

M ír le .*r
PARTING and FACING POW DER

(NON-SILICA : NON-HYGROSCOPIC)

AN EC O N O M IC A L A N D
E F F E C T I V E  S U B S T I T U T E  
FOR O R IG IN A L RUSSIAN 

LY  COPODIUM  
BRING S O U T  TH E  MOST 

IN TR IC A TE  D ETA IL 
N O N -REA CTIV E W ITH  

M OLTEN METALS

Unrivalled for the 
cheap and rapid 
production of small 
castings.
Founders using the 
“ E x p re s s ”  and 
sq u eez in g  both 
parts simultaneously 
produce 200-300% 
faster than on the 
bench or stump.

COOLI NG DRAUGHT  
T A B L E T S

-..M PLES AND 
FU LL D ETAILS PHILIP HARRIS LTD.

144 EDMUND STREET, BIRMINGHAM 3.
Te lephone : CO LM O RE 4211 (5 lines)

Designed to counteract loss 
of energy and prevent muscle 
cramp caused by excessive  
perspiration.

One tablet, crushed, in a tumbler of 
water, gives a pleasantly flavoured, 
sweetened, effervescing drink.
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Current Prices o f Iron, Steel, and Non-ferrous Metals
(Delivered, unlees otherwise stated)

May 31, 1950
PIG-IRON FINISHED STEEL

Foundry Iron.—No. 3 I r o n , C l a ss  2 :—Middlesbrough, 
£10 !0s. 3d .; Birmingham, £10 5s. 6d.

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

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

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

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

Cold Blast.—South Staffs, £16 3s. 3d.
Hematite.—Si up to 21 per cent., S & P over 0.03 to 0.05 

per c e n t . N . - E .  Coast and N.-W. Coast of England, 
£12 0s. 6 d .; Scotland, £12 7 s.; Sheffield, £12 15s. 6d. ; 
Birmingham, £13 2 s .; Wales (Welsh iron), £12 0s. 6d.

Spiegelelsen.—20 per cent. Mn, £17 16s.
Baslo Pig-Iron.—£10 11 s. 6d., all districts.

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

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

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

per lb. of Mo.
Ferro-tltanlum.—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. 6fd. 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.
Ferro-manganese (blast-furnace). — 78 per cent., 

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

Is. 7d. per lb.

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

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

Sheet and Tinplate Bars.—£16 16s. 6d.

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

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

Alloy Steel Bars.—1-in. dia. and up : Nickel, £36 8s. ; 
nickel-chrome, £52 16s. 6d. ; 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, £170 ; high-grade fire-refined, 

£169 10s. ; fire-refined of not less than 99.7 per cent., 
£168 ; ditto, 99.2 per cent., £168 10s. ; black hot-rolled 
wire rods, £179 12s. 6d.

Tin.-—Cash, £602 to £602 15s. ; three months, £603 
to £603 5s. ; settlement, £602 5s.

Zinc.—G.O.B. (foreign) (duty paid), £111 10s. ; ditto 
(domestic), £111 10s.; “ Prime Western,” £111 10s.; electro
lytic, £112 5s. ; not less than 99.99 per cent., £113 15s.

Lead.—Good soft pig-lead (foreign) (duty paid), £96; 
ditto (Empire and domestic), £90 ; “  English,” £97 10s.

Zinc Sheets, etc.—Sheets, 10g. and thicker, all English
destinations, --------- ; rolled zinc (boiler plates), all
English d e s t i n a t i o n s ,  ; zinc oxide (Red Seal),
d/d buyers’ premises, £105.

Other Metals.—Aluminium, ingots, £112 ; antimony, 
English, 99 per cent., £160 ; quicksilver, ex warehouse, 
£17 5s. ; nickel, £321 10s.

Brass.—Solid-drawn tubes, 17|d. per lb .; rods, drawn, 
23Jd. ; sheets to 10 w.g., 21 §d. ; wire, 22Jd. ; rolled metal, 
20jd.

Copper Tubes, etc.—Solid-drawn tubes, 17jd. per lb.; 
wire, 191s. 3d. per cwt. basis ; 20 s.w.g., 217s. 9d. per cwt.

Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£110 to £127 ; BS. 1400—L.G.3—1 (86/7/5/2), £120 to £138 ; 
BS. 1400- G l —1 (88/10/2), £158 to £200; Admiralty GM. 
(88/10/2), virgin quality, £185 to £223, per ton, delivered.

Phosphor-bronze Ingots.—P.B1, £180-£220 ; L.P.B1,
£130-£13S per ton.

Phosphor Bronze.—Strip, 29Jd. per lb. ; sheets to 10 w.g., 
31 |d . ; wire, 31 |d . ; rods, 29d. ; tubes, 32 jd . ; chill cast 
bars : solids, 29id., cored, 30 jd . (C. C l if f o r d  & S o n , 
L im i t e d .)

Nickel Silver, etc.—Ingots for raising, Is. l l jd .  per lb. (7%) 
to 2s. 9Jd. (30%) ; rolled metal, 3 in. to 9 in. wide X 
.056, 2s. 5Jd. (7%) to 3s. 3£d. (30% ); to 12 in. wide, 
X .056, 2s. 5 id . to 3s. 3£d. ; to 25 in. wide x  .056, 2s. 7 |d . 
to 3s. 5 |d . Spoon and fork metal, unsheared, 2s. 3Jd. to 
3s. Ifd . Wire, 10g., in coils, 2s. lOJd. (10%) to 3s. 8 |d .; 
(30%). Special quality turning rod, 10% 2s. 9jd. ;
15%, 3s. 2d. ; 18%, 3s. 6Jd.
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Obituary
M r . H y l a  F r e d e r i c  R o s e , iron  and steel merchant, 

o f D arlaston, W ednesbury (Staffs), has died at the age 
of 67.

M r . D a v i d  W i l s o n , late of Babcock & Wilcox, 
Limited, and International Combustion, Limited, died 
recently.

M r . H e n r y  J o h n  C h e s n e y  J o h n s t o n , chairm an of 
Leeds Fireclay Company, Limited, died suddenly on 
M ay 11 at the age of 74.

M r . D u n c a n  K. M a c L . W r e n , for many years with 
Stewarts and Lloyds, Limited, Oswald Street, Glasgow,
C .l, died in hospital on M ay 17.

M r. J. T. G r a t t o n , a director and secretary of D. T. 
G ratton  & Sons, Limited, agricultural engineers, of 
Boston (Lines), died suddenly on May 8. He was 54.

M r . C h a r l e s  J a m e s  B a k e r , for many years associated 
with, and a director of, Ricardo & Company Engineers 
(1927), Limited, Pall Mall, London, S.W .l, died last 
Friday.

The A ustralian Press reports the death of M r. F. S. 
G r i m w a d e , managing director of Grimwade Castings 
Pty., Limited, of M elbourne. Mr. Grimwade was an 
enthusiastic supporter of the Meehanite Research Insti
tute of Australasia, his firm having been one of the first 
licensees in the Southern Hemisphere for the m anufac
ture of Meehanite.

S i r  A l e x a n d e r  W a l k e r , director of Glenficld & 
Kennedy, Limited, Kilm arnock, died at his home. 
Piersland, T roon, last Saturday, at the age of 81. His 
public benefactions totalled about £100,000. During 
the first world war, his services were enlisted by the 
G overnm ent fo r the Ministry o f M unitions and other 
Departments, and later for the disposal of surplus 
G overnment material.

Wills
C a r l a w , R . I I . ,  c h a i r m a n  o f  D av id  C a r la w  (e n g in 

e e rs ) , L im ite d , G l a s g o w ........................................................ £119.266
S a n d e r s , T . D ., j o i n t  m a n a g in g  d ire c to r  o f  T h o m a s

S a n d e rs , L im ite d , b ra s s fo u u d e rs , B irm in g h a m .. .  £8,415 
W i l s o n , C. A . ,  a  d ire c to r  of W ilso n s  & M a th ie so n s,

L im ite d , i ro n fo u n d e rs , e tc .,  o f A rm ie y , L eeds, 12 £71,125
H a rt l e y , A r n o l d , m a n a g in g  d ir e c to r  a n d  fo u n d e r  o f 

H a r t l e y ’s M a lle a b le  F i t t in g s  C o m p a n y , L im ite d ,
H a l i f a x  .........................................................................................  £11,768

B r i d g e w a t e r , J o h n , fo r  o v e r  60 y e a rs  c o n n e c te d  w ith  
K ir k p a t r ic k ,  L im ite d , m a lle a b le - iro n  fo u n d e rs , o f
W a ls a ll  ......................................................................................... £4,602

R e e s , G . P . ,  fo rm e rly  fo r  m a n y  y e a r s  b la s t - fu rn a c e  
m a n a g e r  o f  th e  L i l le s h a l l  C o m p a n y , L im ite d ,
S h ifn a l (S h ro p s)  ..............    £5,155

I I i n d , M r s . A . A., c h a irm a n  a n d  m a n a g in g  d ire c to r  
o f W illia m  R o w la n d , L im i t e d /n o n - f e r r o u s  m e ta l  
s to c k h o ld e rs , o f  M eadow  S tre e t ,  S heffie ld , 3 ... £60,644

W o l b t e n h o l m e , J .  P . ,  la te  d e p u ty  c h a irm a n  a n d  jo i n t  
m a n a g in g  d ire c to r  o f W a lm s le y s  (B u ry ) , L im ite d , 
p a p e r-m a lt in g  m a c h in e r y  m a n u fa c tu r e r s ,  e tc . ... £108,978 

Y o u n g , J .  J .  B ., a  d ire c to r  of t h e  C a r l to n  M a in  
C o llie ry  C o m p a n y , L im ite d , W illia m  H e a to n  & 
C o m p a n y , L im ite d , iro n fo u n d e rs , o f R o th e r h a m  £26,357

L o v i n g , H . C., a  fo rm e r  c h ie f  e n g in e e r  o f C am m ell 
L a ird  & C o m p a n y , L im ite d , a t  S heffie ld , a n d  th o  
f ir s t  c h ie f  e n g in e e r  of th e  E n g l is h  S te e l C o rp o ra 
tio n , L im ite d , o n  i t s  fo rm a tio n ........... ...............................  £9,910

M u s c r o f t , E .  B . ,  w ho ivas fo rm e rly  in  c o n tro l o f 
th o  s c ra p  ir o n  a n d  s te e l in t e r e s ts  in  S o u th  
W a le s  o f T h o s . W . W a rd , L im ite d , a n d  la t t e r ly  
w ith  th o  B r i t i s h  I r o n  & S tee l C o rp o ra t io n ,
L im ite d  .............................................................................................  £7,984

T u r n e r , J o h n , v ic e -c h a irm a n  a n d  a  d ire c to r  o f 
T u rn e r , A th e r to n  & C o m p a n y , L im ite d , h a t t e r s ’ 
m a c h in is ts  a n d  fo u n d ry m e n , o f D e n to n  (L a n c s ) , 
a n d  c h a irm a n  o f M a n c h e s te r  a n d  D is tr ic t  I r o n 
fo u n d e rs ’ E m p lo y e rs ’ A sso c ia tio n  ...............................  £4,576

S t e w a r t , S i r  F r e d e r i c k  C., c h a irm a n  o f  th o  N o r th  
B r i t i s h  L o c o m o tiv e  C o m p a n y , L im ite d , K e lv in  &
H u g h e s , L im ite d , K e lv in , B o tto m le y  & B a i rd ,
L im ite d , T h e r m o ta n k , L im ite d , T h c rm o ta n k  
E n g in e e r in g  C o m p a n y , L im ite d , a n d  a  d ire c to r  
o f o th e r  c o m p a n ie s , a  fo rm e r  p re s id e n t  o f th e  
I n s t i t u t io n  of E n g in e e r s  a n d  S h ip b u ild e rs  ... £645,310

LOW PHOSPHORUS 

REFINED & CYLINDER 

HIGH DUTY 

MALLEABLE 

DERBYSHIRE

PI G- I RON
Y',I'VCO

NORTHAMPTONSHIRE f  C  &

n i t  \  A S * eCA  ^

V y69^6

. .f l*  V” FERRO-SILICON 

CV C ,  „ iow FERRO-ALLOYS

BRIQUETTES

And a t:—  ALL NON-FERROUS

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

Midland 3375/6 Central 1658 Central 9969 MOULDING SAND
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CLASSIFIED ADVERTISEMENTS
S I T U A T I O N S  W A N T E D

F O U N D R Y  M A N A G E R  (a g e  35)  d es ire s  
c h a n g e ;  12 y e a r s ’ e x p e rie n c e  of 

r e p e t i t io n  c a s t in g s ,  in c lu d in g  m o to r  c a r  
c y l in d e rs , h e a d s , e tc ., a n d  g e n e ra l e n g in 
e e r in g  c a s t in g s  in  h ig h  d u ty  a n d  g re y  
ir o n ;  c a p a b le  o f  fu ll  s a n d  a n d  m e ta l  c o n 
tro l ,  a n d  t r a in in g  o f  u n s k ille d  la b o u r .— 
B ox  520,  F o u n d r y  T r a d e  J o u r n a l .

I7 IIR S T -C L A S S  F O U N D R Y M A N  (a g e  
. 36), fo re m a n sh ip  e x p e rie n c e , s eek s

p ro g re s s iv e  p o s t ;  fe r ro u s  a n d  n o n -fe rro u s , 
m e c h a n is e d , a n d  loose p a t te r n  w o rk .—B ox 
544,  F o u n d r y  T r a d e  J o u r n a l .

M E  T  A L  L l l R G I S  T , C a m b r id g e  
g r a d u a te ,  s e e k s  p o s itio n  in  fo u n d ry  

to  g a in  ex p e rie n c e .—B o x  550, 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

A  V A C A N C Y  e x is ts  w ith  a  la rg e  
m o d e rn  fu lly  M e c h a n ise d  F o u n d ry  in  

th e  S o u th  W a le s  a r e a  fo r  a n  e x p e rie n c e d  
F O U N D R Y M A N , to  in v e s t ig a te  a n d  e ffec t 
a  rem ed y  to  p re v e n t f a u l ty  c a s t in g s  
o c c u rr in g  d u r in g  p ro d u c tio n . A p p lic a n ts  
sh o u ld  h a v e  th o ro u g h  p r a c t ic a l  ex p e rie n c e  
in  fo u n d ry  te c h n iq u e , a s  a p p l ie d  to  
m a c h in e  a n d  s a n d  s l in g e r  m o u ld in g  a n d  
core  m a k in g .—A p p lic a tio n s  in  con fidence , 
g iv in g  fu ll p a r t i c u l a r s  o f  a g e , e x p e rie n c e  
a n d  s a la r y  re q u ire d , to  B ox  526, F o u n d r y  
T r a d e  J o u r n a l .

A  V A C A N C Y  w ill o cc u r in  th e  E a s t  
M id la n d s  a r e a  fo r  a  f irs t-c la ss  

S A L E S M A N , w ith  e x te n s iv e  k n o w le d g e  of 
th e  fo u n d ry  t r a d e ,  to  r e p r e s e n t  w e ll-know n  
m a n u f a c tu r e r s  o f F o u n d ry  M a te r ia ls .  
R e p lie s  in v i te d , s t a t i n g  fu ll d e ta i l s  o f p a s t  
e x p e rie n c e , e tc .—B ox  530,  F o u n d r y  T r a d e  
J o u r n a l .

A S S IS T A N T  to  F 'o u n d ry  M a n a g e r  
w a n te d  fo r  I ro n  F o u n d ry  p ro d u c in g  

250 to n s  m ix ed  m a k e  w eek ly . F lo o r , p ie c e 
w o rk . a n d  sem i-m e c h a n ise d  p ro d u c tio n s . 
M u st be c o n v e rs a n t w ith  p r ic in g , U n io n  
n e g o t ia t io n s ,  e s t im a t in g  a n d  g e n e ra l 
o rg a n is in g .  H o u se  c a n  b e  p ro v id e d . G ood 
o p e n in g  w ith  o ld -e s ta b lish e d  co m p a n y . 
G ive  fu l le s t  p a r t ic u l a r s  in  co n fid en ce .— 
B ox  552, F o u n d r y  T r a d e  J o u r n a l .

B L A C K H E A R T  M a lle a b le  F o u n d ry  r e 
q u ir e s  a  M E T A L L U R G IS T , to  ta k e  

co m p le te  c h a rg e  o f  a  m e ltin g , a n n e a l in g  
a n d  s a n d  c o n tro l ; .  S ta te  e x p e rie n c e  a n d  
s a la ry  re q u ire d .  Y o rk s h i re  d is t r i c t .—B ox 
536,  F o u n d r y -  T r a d e  J o u r n a l .

I F O R E M A N  P A T T E R N M A K E R  fo r
sm a ll sh o p  in  M id la n d s  m a k in g  w ood 

a n d  m e ta l  p a t te r n s ,  a t t a c h e d  to  J o b b in g  
a n d  M e c h an ised  F o u n d r ie s . S ta te  fu ll 
p a r t ic u la r s  o f  e x p e rie n c e , a g e , a n d  s a la ry  
re q u ire d .—B ox  558, F o u n d r y  T r a d e
J o u r n a l .

S A L E S  E N G IN E E R  re q u ire d , w ith  
c o m o rc h e n s iv e  k n o w le d g e  of m o d e rn  

fu rn a c e , b o ile r  a n d  in c in e r a to r  c o n s tru c 
tio n  a n d  a p p l ic a t io n ,  to  h a n d le  th e  s a le  
o f  r e f ra c to r ie s ,  m a in ly  in C e n tra l  a n d  E a s t  
A fr ic a  a n d  th e  M idd le  E a s t .  T h e  su ccess 
fu l a p p l ic a n t  m u s t posse ss  so u n d  te c h n ic a l 
q u a l if ic a tio n s , in c lu d in g  a t  le a s t  A sso c ia te  
M em b e rsh ip  o f  a p p r o p r i a te  te c h n ic a l 
A sso c ia tio n s . T h e  jo b  e n ta i l s  c tn s id c r a b le  
t r a v e l l in g ,  f ro m  th e  H e a d q u a r t e r s  in  E a s t  
A fr ic a . A f o u r  fig u re  s a la ry  -will a p p ly ,  
to g e th e r  w ith  th e  u s u a l p r iv i le g e s  o f  o v e r
s e a s  e m p lo y m e n t. In te rv ie w s  in  L o n d o n . 
A p p lic a tio n s  w ill be  t r e a te d  in  confidence  
a n d  s h o u ld  be a s  c o m p le t e ,a s  p o ss ib le .— 
W r i te  B ox  L .I . A ., c /o  95, B is h o p s g a te , 
L o n d o n , E .C .2.

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

CY L IN D E R  P A T T E R N M A K E R . — A 
firs t-c la s s  m a n , fu lly  e x p e rie n c e d  in  

c y l in d e r  p a t tc r n m a k in g ,  is  re q u ire d  fo r  a  
new  fo u n d ry  in  W e llin g b o ro u g h .—A p p ly  
in  w r itin g , g iv in g  a g e ,  d e t a i l s  o f e x p e r i
ence , w a g e s  re q u ire d , e tc ., to  M o r r i s  
M o t o r s ,  L t d . ,  W e llin g b o ro u g h , N o r th a n ts .

F O U N D R Y  F O R E M A N  re q u ire d  fo r 
G re y  I r o n  F o u n d ry , W e s t o f  E n g 

la n d ;  g e n e ra l e n g in e e r in g  c a s t in g s ,  20-25 
to n s  por w e e k ; h ig h  c la s s  jo b b in g  w ork , 
w ith  sm a ll m a c h in e  m o u ld in g  s e c t io n ; 
k n o w led g e  o f c u p o la  c o n tro l a n d  m a c h in e  
p ra c t ic e  n e c e ss a ry ; go o d  p ro s p e c ts  fo r  th e  
r ig h t  m a n ;  h ouso  p ro v id e d .—A p p lic a n ts , 
w ho  s h o u ld  be b e tw e e n  35 a n d  45, sh o u ld  
s ta to  q u a l if ic a tio n s , e x p e rie n c e , a n d  s a la ry  
re q u ire d , B ox  494, F o u n d r y  T r a d e  
J o u r n a l .

I F O U N D R Y  S U P E R IN T E N D E N T , S ou th  
L a n c s , a r e a .  “  I -o a m ,”  “  d ry  ”  a n d  

"  g re e n  ”  s a n d . J o b b in g  I r o n  fo u n d ry , 
w eek ly  a v e ra g e  40 to n s , 90 em p lo y ees . 
A ble to  p ro d u c e  15-ton c a s t in g s  to  close 
a n a ly s is .  T o  be re sp o n s ib le  to  th e  
M a n a g in g  D ire c to r  fo r F o u n d ry  a n d  
P a t t e r n  S hop . P re fe re n c e  to  M .I .B .F .  
S ta t e  s a la r y  re q u ir e d .—B ox  512, F o u n d r y  
T r a d e  J o u r n a l .

MO D E R N  F a c to ry  re q u ire s  S U P E R 
IN T E N D E N T , w ho  m u s t  h a v e  

th o ro u g h  te c h n ic a l  a n d  p r a c t ic a l  k n o w 
le d g e  o f v it re o u s  e n a m e ll in g , s p r a y  p a in t 
in g , a n d  e le c tro p la t in g ,  a n d  m u s t  h a v e  
w id e  e x p e rie n c e  i n  c o n tro l o f m a le  a n d  
fe m a le  la b o u r . A ss is ta n c e  w ith  h o u s in g  
a c c o m m o d a tio n  i f  n e c e ss a ry .—A p p lic a 
tio n s  s h o u ld  s t a t e  a g e , e x p e rie n c e , a n d  
s a la r y  re q u ire d , to  B ox  562.  F o u n d r y  
T r a d e  J o u r n a l .

MO U L D E R S  re q u ire d ,  f irs t-c la s s  m en  
o n ly . V a c a n c ie s  o cc u r in  iro n  a n d  

n o n -fe rro u s  d e p a r tm e n ts  fo r floor a n d  
b en c h  m o u ld e rs . P iec e  w o rk  w ith  t im e  
ra te s  g u a r a n t e e d .—M o y le , K in g s to n -o n -  
T h a m e s .

ME T A L L U R G IS T  re q u ire d  to  o rg a n ise  
a n d  d ev e lo p  P h o s p h o r  B ro n z e  C h ill 

B a r  F o u n d ry , in c lu d in g  C o n tin u o u s  C a s t
in g  M a c h in e ; s t a t e  a g e ,  e x p e rie n c e , a n d  
s a la r y  e x p e c te d .—B o x  508, F o u n d r y  T r a d e  
J o u r n a l .

P A T T E R N M A K E R S  r e q u ire d  fo r  W ood 
a n d  M e ta l p a t te r n s  by h ig h ly  

m e c h a n is e d  F o u n d ry  in  D o n c a s te r  a re a , 
p ro d u c in g  c a s t in g s  fo r  a g r ic u l tu re ,  te x t i le ,  
a n d  m in in g  m a c h in e ry .  T o p  r a te s  o f p a y . 
G ood p ro s p e c ts  fo r  y o u n g  a n d  a m b itio u s  
m e n .—J o h n  F o w l e r  & Co. ( L e e d s ) ,  L t d . ,  
S p ro tb o ro u g h  W o rk s , D o n c a s te r .

R E Q U IR E D .—E x p e r ie n c e d  a n d  e n e rg e tic  
F O U N D R Y  F O R E M A N , fo r  W est 

R id in g  F o u n d ry ,  p ro d u c in g  H ig h  C la ss  
M a c h in e  T ool a n d  E n g in e e r in g  C a s tin g s , 
w ith  a n  o p tim u m  o u tp u t  o f 2,500 to n s  per 
a n n u m ;  a p p l ic a n t s  m u s t  be c a p a b le  of 
e ffic ien tly  s u p e rv is in g  M o u ld e rs  in  g re e n  
a n d  d r y  s a n d  a n d  lo a m , c o re m a k in g , a n d  
fin a l d re s s in g , a n d  fu l ly  c o n v e rs a n t w ith  
m o d o rn  m e th o d s  o f p ro d u c tio n  b y  h a n d  
o r  m a c h in e  a n d  a c c u s to m e d  to  p ie c e w o rk ; 
a  s t r i c t  d is c ip l in a r ia n  a n d  u sed  to  c o n tro l;  
a p p l ic a t io n s  a r e  in v i te d  o n ly  fro m  p e rso n s  
w h o  h a v e  s a t i s f a c to r i ly  h e ld  a  s im i la r  p o s t 
a n d  w ho  a r e  r e q u i r in g  a  p e rm a n e n t  p o s i
t io n ;  a n  a d e q u a te  ;.s a la ry  w ill b e  p a id  to  
a  f irs t-c la s s  a p p l ic a n t ;  h o u se  a v a i la b le .— 
A p p ly , s t a t i n g  a g e  a n d  p re v io u s  e x p e r i
ence , to  B o x  486, 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 — C ontd .
] \ / T  E T A L L U  It C IC A L  C H E M IS T  re- 
1*JL q u irc d  to  t a k e  c h a rg o  o f C h e m ic a l 
L a b o ra to ry  a t  N o n -fe rro u s  M efa l W o rk s  
s i tu a te d  W e s t o f  L o n d o n . G ood e x p e rie n c e  
in  th e  a n a ly s is  o f N o n -fe rro u s  A llo y s  a n d  
A lloy  S tee ls  e s s e n tia l .  K n o w led g e  o f  
S p e c t ro g ra p h  A n a ly s is  a n d  co rro s io n  te s t 
in g  a n  a d v a n ta g e .—W ri te ,  g iv in g  fu ll  
d e t a i l s  o f  q u a l if ic a t io n s ,  ex p e rie n c e , a g e  
a n d  s a la r y  r e q u ire d , to  B ox  S.763, 
W i l l i n g s , 362, G ra y s  I n n  R o a d , W .C .l .

R A T E  F IX  E U  re q u ire d  fo r  g e n e ra l  
F o u n d ry  in  L a n c a s h ire .  M u s t bo 

c o m p e te n t to  e s t im a te  a n d  n e g o t ia te  s u i t 
a b le  t im e  s ta n d a r d s  w ith  o p e ra to r s  o n  
m o u ld in g  a n d  c o re m a k in g  fo r  m ix e d  c a s t 
in g s  u p  to  25 to n s  in d iv id u a l w e ig h ts . A 
m a n  o f  a d e q u a te  e d u c a tio n  a n d  s u i ta b le  
p e r s o n a l i ty  w ith  p r a c t ic a l  e x p e rie n c e  
n ee d ed .—R e p ly , g iv in g  f u l l  p a r t ic u l a r s ,  to  
B o x  548, F o u n d u y  T r a d e  J o u r n a l .

W A N T E D  F O R  I N D I A .—A n e x p e r i
en ced  F O U N D R Y  F O R E M A N  fo r 

a  la rg o  S tee l F o u n d ry  in  C a lc u t ta  p ro 
d u c in g  a  la r g e  v a r ie ty  of S tee l C a s tin g s  
fro m  a  few  lb s . u p  to  5 to n s  in  w e ig h t ,  
c h ie fly  R a i lw a y  R o ll in g  S to ck  C o m p o n e n ts ; 
c a n d id a te s  m u s t  h a v e  h a d  a t  le a s t  10 y e a r s ’ 
e x p e r ie n c e  in  su c h  a  fo u n d ry , 5 y e a rs  in  
so le  c h a rg e ;  e x p e rie n c e  in  th e  w o rk in g  of 
a  fu lly  m e c h a n is e d  fo u n d ry  is  d e s ira b le ;  
a p p o in tm e n t  is  fo r  3 y e a rs ,  w ith  free  
p a s s a g e  o u t a n d  h o m e ; s a la r y  a t  th e  r a t e  
o f  I ts .  1,300 p e r  m o n th  ( ru p e e  =  I s .  6d.), 
w ith  f r e e  fu rn is h e d  q u a r te r s .—A p p lic a 
tio n s , w i th  fu ll  d e ta i l s  o f e x p e rie n c e  a n d  
co p ie s  o f  r e c e n t  te s t im o n ia ls , to  B o x  498, 
F o u n d r y  T r a d e  J o u r n a l .

U N IV E R S I T Y  O F  B IR M IN G H A M .

D E P A R T M E N T  O F  IN D U S T R IA L  
M E T A L L U R G Y .

A p p l i c a t i o n s  a r e  in v i te d  fo r  th e  
po s t o f R E S E A R C H  F E L L O W  in  

I n d u s t r ia l  M e ta llu rg y , to  w o rk  in  th e  
field o f m e lt in g  a n d  c a s t in g  o f m e ta ls .  
C a n d id a te s  s h o u ld  p o sse ss  a d e q u a te  a n d  
s u i ta b le  a c a d e m ic  q u a l if ic a t io n s  a n d  e x 
p e rie n c e  in  re s e a rc h . S a la ry  £450 p e r  
a n n u m .

A p p lic a tio n s  s h o u ld  b e  s e n t  w i th in  a  
f o r tn i g h t  o f  th e  a p p e a r a n c e  of th i s  a d v e r 
ti s e m e n t  to  th e  u n d e rs ig n e d .

C. G . B U R T O N ,
S e c re ta ry .

T h e  U n iv e r s ity , B irm in g h a m , 3.
M ay . 1950.

B U S IN E S S E S  FO R  S A L E

BU S IN E S S  F O R  S A L E .—S m a ll e s ta b 
lish e d  iro n  a n d  n o n -fe rro u s  fo u n d ry  

c o m p a n y , w ith  m o d e rn  fo u n d ry  p re m is e s  
a d j a c e n t  to  r a i lw a y  s ta t io n  35 m ile s  f ro m  
L o n d o n . P re m is e s  ow n ed  on  99 y e a r  le a se , 
a n d  e q u ip m e n t , s to c k s  a n d  goo d w ill 
in c lu d e d . V ery  re a s o n a b le  p r ic e  a n d  
s u b s ta n t ia l  m o r tg a g e  if  r e q u ire d .—B ox  538. 
F o u n d r y  T r a d e  J o u r n a l .

SM A L L  co m p le te  I r o n  a n d  B ra s s  
F o u n d ry  fo r  S a le , w ith  P a t t e r n  a n d  

M a ch in e  S hops, w ith in  10 m ile s  o f  M an -—  
C h e s t e r .  B u ild in g s  a n d  la n d  in c lu d e d .— 
B ox 524, F o u n d r y  T r a d e  J o u r n a l .

B U S IN E S S  O P P O R T U N IT I E S

INDUSTRIAL E n g in e e r in g  S y n d ic a te , 
w i th  s u b s t a n t i a l  f in a n c ia l  re so u rces , 

d e s ire  to  a c q u ir e  w h o le  o r  p a r t  in t e r e s t  in  
a n  e n g in e e r in g  c o n c e rn  o r  a l l ie d  in d u s t r y .  
A t r a n s a c t io n  in v o lv in g  fro m  £ 5 0 / 
£200,000 is  e n v isa g e d .—W ri te  P r i n c i p a l ,  

B e x  514, F o u n d r y  T r a d e  J d u r n a l ,


