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Simplified Selling
F o r several years now  there  has been in existence 

“  T he P urchasing  O fficers’ A ssocia tion .” We have 
fo llow ed w ith  considerab le  in te rest th e  undoub ted  
p rogress it has m ade  an d  one  o f  o u r  represen tatives 
p artic ip a ted  in  its recen t an n u a l congress a t B righton. 
T he  existence o f  this body is o f som e significance 
fo r the found ry  in terests because it prov ides a m eans 
fo r co -o p era tio n  fo r the im provem en t o f cast p ro 
ducts. In  the past, a  fo u n d ry  salesm an has h ad —-in 
o rd e r  to  p rov ide a sa tisfac to ry  service— to  establish 
such a  friend ly  a tm osphere  th a t essential in fo rm a 
tio n  w as thereby  (b it by bit) fo rthcom ing . O bviously 
th is should  n o t be necessary an d  a s tan d ard  ques
tio n n a ire  accep ted  by the A ssociation  and  the 
fo u n d ry  industry  w ould  supply  ab in itio  the  in fo r
m ation  now  dragged o u t o f  the  b uyer by co rres
pondence , te lephone o r  personal calls.

W hen an  o rd e r fo r  castings is being nego tia ted , 
the found ry  should  im m ediately  receive all possible 
in fo rm atio n  as to  the pa tte rn  equipm ent. I t  is 
essential th a t if  pa tte rn s a re  to  be supplied  the 
m an u fac tu re r o f castings should  be in fo rm ed  
w hether they a re  o f m etal o r  w ood  constru c tio n  and  
how  m any  castings have been m ad e  from  them  up 
to th e  present. It is justifiable to  ask w hat m ajo r 
defects have show n up in th e  p as t and  w hether there  
a re  an y  special requ irem ents. In  one case w hich 
cam e to  o u r notice, a m odicum  o f  m alleab ility  w as 
requ ired  a long  one edge o f  a casting— a fac to r no t 
discovered un til the  consignm ent w as deem ed un 
sa tisfac to ry , b u t th is cou ld  have been a rran g ed  fo r 
h a d  th e  fo u n d ry  m an ag e r b u t know n. P urchasing  
officers m ay  be hard -b itten , b u t they  quickly  learn  
th a t it seldom  pays to  buy  o n  p rice alone. I t  is 
realised  th a t they  a re  really  the agen ts o f  a  nu m b er 
o f d ep artm en ta l m anagers an d  th e  success o f  a 
buying  d ep a rtm en t is a  m easure  o f  the  in telligent

in te rp re ta tion  given to requisitions fo r p lan t and 
m aterials.

• T he A m erican  F o u n d ry m en ’s Society have 
th rough  the ir C ost C om m ittee , evolved a  stan d ard  
form  o f  enquiry  fo r the supply  o f castings, w hich 
w ith slight m odifications could  easily be adop ted  fo r 
use in this coun try . T he  questions asked  a re  o f  such 
a ch a rac te r th a t tim e m ust necessarily  be saved. F o r 
instance, in connection  w ith coreboxes, there  is 
sought fo r each  one the fo llow ing in fo rm a tio n : —  
T he n u m b er requ ired  fo r  each  casting; th e  m ateria l 
from  w hich  the box  is to  be m ade; the n u m b er o f  
boxes; num ber o f cores p e r box; designed fo r one 
b low ing?; shell ca rrie rs— m ate ria l a n d  n u m b er?  
F inally  there  is a request fo r the to ta l n u m b e r o f 
cores per casting . I t  m ay  be th a t the pu rchasing  
officer w ill find a  little  difficulty in  filling up the 
first one, b u t he will have le a rn t m uch, a b o u t the 
job. L ater ones will be alm ost rou tine . H e  will 
have lea rn t th a t p a tte rn s  m ade  fo r  one type o f  m eta l 
m ay  no t answ er fo r  a second , fo r the co n trac tio n  
allow ance has to  be sta ted . T h e  p rice  he  w ill receive 
will be fo r  a  casting  o r a  ba tch , the  w eight o f  w hich 
he has to  find out. Y et it is this com m on  u n d er
standing  betw een buyer and  seller o f  the p rob lem s 
o f  p ro d u c tio n  w hich is essential fo r  in telligen t 
co -opera tion . I t  w ill resu lt in low ered  p rices and  
im proved p roducts.
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Visit to W ilsons & Mathiesons, 
Limited

During the afternoon of the second day of 
the Conference of the Institute of Vitreous 
Enamellers, at Harrogate, a visit was paid by 
about 60 members to the enamelling shops and 
foundries of Wilsons & Mathiesons, Limited, of Leeds, 
travel being by coach. This firm is one of the Radiation 
group, specialising in the production of bath-tubs and 
gas cookers, both being vitreous enamelled a t the home 
works.

On arrival, the visitors divided into parties, led by 
competent guides, and toured a large num ber of produc
tion departments. One party first witnessed the fabrica
tion of a one-piece cooker oven by spot welding and 
followed this item through the enamelling section to its 
completion. The p lant used included a  continuous 
pickle and nickel-dip system by Electro-Chemical Engi
neering, Limited, where 81-min. intervals were allowed 
in each tank. Here the clear labelling of the vats with 
their contents and concentration range was a note
worthy control feature. Next, dip ground-coating and 
continuous .drying, in a Ferro-Ballard installation was 
seen; an interesting innovation here being a high-pressure 
water-spray cabinet for intermittently cleaning the 
carriers. A “ Ferro-Junior ” continuous oven for firing 
ware was seen in this section. This utilised heavy fuel- 
oil and embodied autom atic temperature control. Next 
examined were batteries of orthodox fork-lift-charged 
stationary-type furnaces. An interesting arrangement 
seen before leaving this section was a mechanical brush- 
ofE for the edges of ware, consisting of a gauge-controlled 
felt bob mounted in a pneumatically driven hand tool.

Passing through the “ wet ” and “ dry ” mill-rooms, 
the visitors were next shown the dry-dusting process for 
enamelling cast-iron bath-tubs. Much interest was dis
played in the mechanical m anipulator and the lever-lift 
trolley for handling the tubs (which were first given a 
wet ground-coat) in and out of the separate preheating 
and firing muffles. A bout 18 to 20 lb. is added to the 
weight of a  tub during enamelling. A rotary-table shot- 
blast and a room-type plant, both by St. George’s Engi
neers, were inspected. It takes one man 7 min. to clean 
and 20 min. to  strip a bath-tub in this plant. On leav
ing this section, the route passed through the packing 
and despatch section, where the final products were 
much admired.

Mechanised Foundry
The visitors next passed to the mechanised foundries, 

where a very large output of the smaller type of cooker 
casting in particular was being obtained from two con
tinuous casting loops. The cupolas here (two large and 
two small) were skip charged and molten metal was 
transported in short barrel-type ladles suspended from 
monorails. There were two continuous sand plants by 
Foundry Equipment, Limited, with a manually operated 
plough-off overhead to the machine hoppers. Several 
njakes o f moulding machines were in use, including a 
new rotary rail system employing six men for one half
mould.

The tour concluded with a rapid survey of the brass 
shop, where gas taps and miscellaneous fittings, includ
ing “ Regulo’s,” are made. Finally, the visitors passed 
through the press shop en route to the canteen, where 
tea was served to the visitors. Thanks for the reception 
accorded and for the afternoon’s tour were expressed 
to the management by Mr. C. P. Stone on behalf of the 
visitors.

Notes from  the Branches
M idd lesborough

On November 10, an interesting lecture was given to 
the Middlesbrough branch of the Institute of British 
Foundrymen by Mr. A. C. Brearley, of Letchworth, on 
“ The Oxygen Blowing of Steel.” This lecture was ex
ceedingly well attended and 15 guests were present.

Mr. Brearley had visited the States and had seen some
thing of the methods used there for the removal o f car
bon from steel. He described the many snags which had 
arisen in his works when the best method for removing 
carbon was being sought. Many months of hard and 
very often unfruitful work had been spent before a 
satisfactory solution of the problem had been found. 
He related how, despite the large sums of money ex
pended on the preliminary work, his company had now 
been amply repaid by the great savings that were made 
in the production of low-carbon steel.

A very interesting discussion followed Mr. Brearley's 
absorbing lecture. M any questions were asked by mem
bers, some of whom had experienced many of the diffi
culties which Mr. Brearley described. The method 
described of checking the tapping temperature was one 
which interested several people. They wondered if this 
operation was difficult and if there was any danger from 
extra heat. Mr. Brearley replied that there was very 
little danger. In this connection, also, Mr. Johnson 
asked what Mr. Brearley thought of the extremely high 
tapping temperatures which seemed to be common prac
tice in the U.S.A. Mr. Brearley replied that it was quite 
true that they did tap at tem peratures much higher than 
was common in British foundries.

Members also displayed interest in the effects of 
oxygen blowing of 5 per cent, chrome and molybdenum 
steel and steels with high silicon content. The president 
said he thought that with a  shorter refining period there 
was less trouble with hydrogen. Mr. Siddle inquired how 
the carbon content was checked. Mr. Brearley said a 
Carbometer was used which was correct to  within about 
0.03 per cent.

A fter the discussion Mr. Siddle proposed a vote of 
thanks to Mr. Brearley fo r the lecture, which had obvi
ously aroused real interest.

Dinner
B r it is h  S teel F ounders'1 A sso c ia tio n

Mr. Frank Rowe, b .s c . ,  presided last W ednesday week, 
at Claridge’s, on  the occasion of the annual meeting of 
the Association. Amdngst those present w ere :— Vis
count Davidson, Sir Robert Sinclair, Mr. T . H. Sum- 
merson, Lt.-Col. Lord Dudley, Sir A lexander Ramsey, 
Vice-Admiral Sir Charles Barry, Mr. F. Pickworth, Mr.
D. W. L. Menzies, Sir Ronald G arrett, Mr. J. L. Wheeler, 
Mr. A. Croft, Mr. A. C. Strathie, Mr. J. R. Menzies- 
Wilson. Mr. J. J. Sheehan, Mr. F. N. Lloyd, Mr. F. A. 
M artin, Mr. W. Lyons, Mr. R. A. Riddles, Sir N orm an 
Kipping and Mr. C. R. U rquhart.

T h e  J o in t  I r o n  C o u n c il  have printed a report o f the 
speeches made at the annual dinner held at the Con
naught Rooms last September. Reading it brought back 
memories of a delightful evening, but it is felt that such 
speeches should be heard and not read.
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Methods o f Producing Nodular Cast Iron"
B y R. Collette and Albert De Sy

s i n c e  t h e  p r o d u c t i o n  o f spheru litic -g raph ite  cast 
iron , ab o u t tw o years ago, there  have  been m any 
Papers on  th e  sub ject th ro u g h o u t the w orld , and  
several m ethods have been evolved fo r  ob ta in ing  cast 
irons w ith g raph ite  in  the spherical fo rm . T o  p ro 
duce a  n o d u la r cast iron , w hich is a  very  com 
plex  alloy com positionally , is now adays qu ite  easy, 
bu t there  are  still som e prob lem s to  be solved. T he 
m ost econom ic, scientific an d  m etallu rg ically  ra tio n a l 
m eans fo r success m ust be established.

N o d u lar-g rap h ite  cast iron  has in teresting  p ro p e r
ties, w hich can  be m en ta lly  established by reference 
to T ab le  I.

I t  is now  know n th a t n o d u la r cast irons can  be 
p ro d u ced  by m eans o f  one o f the elem ents o f the 
series Ce; M g; L i; C a; S r, an d  Ba. T he  o rd e r is 
set o u t accord ing  to  ch ronological discovery. Som e 
results, w ithou t being qu ite  a com plete  success, have 
been likew ise ob ta ined  a t G h en t, using po tassium , 
sod ium , bo ron  and  tellurium . C an  it be said tha t, 
follow ing o n e ’s ow n ben t, one  can  use no  m atte r 
w hich o f  these elem ents? E vidently  no t. T o  p ro 
duce n o d u la r iro n , it is essential to  fo rce th e  spheru- 
litic crystallisation  o f the g rap h ite  w hilst avoiding as 
fa r as possible all o th er types o f  free ca rbon . T o  
do th is, it is necessary to  in co rp o ra te  in  the iron  
su itab le  quan tities (usually  qu ite  sm all am oun ts) o f 
one o f the elem ents ind ica ted  above. I t has been 
laid  dow n th a t th is e lem ent should  be (1) a  p o w er
fu l deox idan t; (2) to  a  certa in  ex ten t a  carb ide  s tab i
lise r; (3) w here solubility  in  th e  iron  does n o t occur, 
the em ulsion  o f  the liqu id  o r  gaseous elem ent shou ld  
help  to  this end, and  (4) it is possib le th a t th e  elem ent 
m ay be a desu lphuriser, bu t th is has n o t yet been 
definitely p roved  (pow erfu l deoxidising elem ents are , 
as it  happens, desu lphurisers a n d  vice versa.

T he m a jo r diificulty lies precisely in  th e  fa c t th a t 
these elem ents, being scarcely o r  n o t a t all soluble 
in th e  iro n , a re  n o t easy to  inco rpo ra te . F ro m  
this, as w ill be show n, it w ould  app ea r th a t it w ould  
be desirab le  to  k now  th e  boiling  p o in ts  o f  the

TABIE I .— The Mechanical Properties of Various Cast Irons.

Tensile 
strength, 
tons ]>er 
sq .in .

Elongation 
per cent. 
Length =  
4 times the 
diameter.

Brinnell
hardness.

Pearlltic cast iron with lamellar 
Gr. LSi 2 .0 ;  T.C. 3 .4 ;  Mn 
0.75  and P 0.1  per cent.

Iron with “ curly '* graphite of 
similar composition 

Pearlitic iron with nodular graph
ite (same composition)

Pearlltic and ferritic iron with 
nod ular graphite (Si 2.1 ; T.C. 
3 .3 , and Mn 0 .2  per cent.) 

Ferritic Iron with nodular graphite 
(same composition) but annealed 
for 6 hrs. at 750 deg. C.

14.7

33.0

47.0

39.0

32.0

0.1  

circa 0.5

4.4

7.5  

14.0

198

200

242

220

170

* A Paper presented before the Société F rançaise de M etal- 
lu rg ié . T h is  research was undertaken under th e auspices of 
j.K .s.i.u and Fabrim etal.

elem ents w hich p lay  the im p o rtan t p a r t in  the spheru- 
litic crystallisation  o f the carbon . T h e  low boiling 
p o in t o f m agnesium  (1,100 deg. C .) causes the v ap o ri
sa tion  o f th is e lem ent du ring  the  trea tm en t; th a t is 
to  say, i t  is a  cau se  o f d is tinc t difficulty w hen  using 
this m etal, yet in  an o th e r d irec tion  show s an  ad v an 
tage w hich is tu rn ed  to  good  account. A ctually  the 
m agnesium  v ap o u r w hich escapes p roduces in  the 
iron  bath  a  true  em ulsion  w hich  purifies th e  m etal 
th ro u g h o u t an d  perm its o f  the rem oval o f  im puri
ties (oxides, sulphides, etc.).

T h is advan tage  is n o t show n to th e  sam e ex ten t 
by the o th er elem ents so fa r  used, w ith  the 
excep tion  o f po tassium  and  sodium , the boil
ing po in ts o f w hich a re  775 and  892 deg. C. 
respectively. A ctually , th e  boiling  po in ts o f 
these elem ents a re :  L i, 1,370; Sr, 1,380; Ce,
1,401; C a, 1,440, and  B a, 1,640 deg. C. P ro b ab ly  it 
is necessary to  re tu rn  in the iro n  som e residuum  o f  
the added  elem ent, this add ition  n o t being soluble 
and  its boiling p o in t being raised , the em ulsion is 
usually  im perfec t and  the  yield is th e re fo re  very  p oo r. Tati,5 
T he figures cited  above th row  in to  relief the fact 
th a t the results o b ta ined  w hen  using th e  m eta ls o f 
this series have been com pleted , and  here  it should 
be m ad e  c lea r th a t, because o f  th e ir  d im in ished  
ac tion  on  irons o f  com m ercia l com position  (p a rti
cu larly  o f  high su lp h u r con ten t), all the g raph ite  is 
n o t o b ta ined  in  the spheru litic  fo rm . O n  the o th e r 
hand , th e  results on  ex tra  p u re  irons con ta in ing  no 
su lphu r, m anganese, o r  p hospho rus have been p e r
fect, as is show n in Figs. 1 to  4. A ctually , the action  
o f  these elem ents is d irec t and  im m ediate , especially 
as to  deoxidation .

T ak ing , fo r exam ple, th e  elem ents L i, Sr, an d  Ba,- 
despite the ir h igh  price (a h u n d red  tim es dea re r than  
M g), they  only w ith  difficulty yield su itab le  alloys. 
A ctually  they  a re  n o t very  so lub le  in  th e  m edia 
used fo r  the ir in tro d u c tio n  in to  th e  iro n  (such as N i,
C u an d  the like), and  they  a re  d istinctly  hung ry  fo r 
oxygen and  so do  n o t rem ain  as m etals w hen 
a ttem p ts a re  m ade to  alioy  them .

T A B L E  II .— Alloy Yields.

Mg. NI. Cu. Si. Fe. Al. C. Yield,
Mg. Ni 50 40 — — __ 10 —  ' 8 to 1040 60 __ ' — — — — 9 „ 1530 70 — — — 10 „ 2020 80 J— — — ,— 25.,, 5017 81 — —

"T __ - 45 „ 60
Mg Cu 10 — 90 _ ■. — 15 to 2120 — 80 —L —  • 14 ,, 20

25 — 75 --- — — 13 „ 19
30 — 70 --- — — 12 „ 18
40 — 60 - — -- — 9 „ 15

Mg. SI 50 25 — 25 ___ __ _ 5 to 1020 22 — 30 28 — ___ 18 „ 2217 10 48 25 20 , 30

* The “ Yield Per Cent ” is a function of the Mg residual remaining 
in the iron and calculated according to a formula already published 
(see Bibliography).
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F ig . 3.— Structure o f Strontium-treated Iron. X 2 5 0  F i g . A.—-Barium-treated iron, x  2 0 0  dias. Base
dias. Base M etal without S, M n. or P. Meta! Free from  S, M n, or P.

F ig . I.— Structure o f Lithium-treated Iron, x  2 0 0  dias.
Base MetaI contains no S. M n, or P.

T he  in co rp o ra tio n  qf the o th er m etals (M g, C a, 
etc.) into iron can norm ally  be done  by the use of 
ca rrie r alloys. It can  be said th a t only the m agne
sium  trea tm en t, and  perhaps in the fu tu re  C e and 
C a have any real chance o f survival— the o ther 
m ethods, as has been show n, are  ru led  o u t fo r one 
reason o r ano ther. T he A m ericans have developed 
and  used N i/M g  and  C u /M g  alloys. T he British 
have w orked  w ith  N i/M g  and  particu larly  w ith Ce 
in co rp o ra ted  by m eans o f  M ischm etall. In  Belgium , 
use has been m ade o f  a N i /M g /C  alloy (81 /1 7 /2 , the 
carb o n  low ers the m elting  po in t) and  especially the 
light alloys fo r w hich tne basis being Si, S i/M g  
(N i/F e )  w ith from  15 to  20 per cent. M g and  50 
per cent. Si.

Cerium Treatment
C eriu m  is o ften  in troduced  as M ischm etall of 

the fo llow ing co m position : C e, 45 to  52 per cent.; 
o th er ra re  earths 45 to  48 (lan thanum  and  p raseody 
m ium ); Fe, 0.5 to  4.5; M n, up to  1.6, and  Si, A l, C a, 
up  to  3 p e r cent.

F i g . 2.— Calcium-treated Iron. x  100  dias. 
Similar Base M etal to Fig. 1.

(1) Spherulitic  g raph ite  is ob ta ined  in th e  N i/C ; 
N i /F e /C ,  and  F e /C  trea ted  hypereu tectic  alloys in 
the as-cast state, bu t the add ition  to  th e  n o rm al hypo- 
eutectic iron is fa r from  giving the sam e result. 
M oreover, the q u an tity  o f the necessary add itions for 
the p roduction  o f the requ ired  struc tu re  is extrem ely 
delicate.

(2) T he add ition  o f cerium  is connected  w ith the 
e lim ination  o f  su lphur. A ctually , the com bina tion  
Ce-S form ed is relatively insoluble in the liquid 
m etal and  separa tes from  it by liquation , a fte r reach 
ing a certain  tem pera tu re . I f  the separa ting  ou t, 
arising from  the desu lphurisa tion , has n o t left the 
cerium  co n ten t sufficiently h igh, then  the largest p a rt 
o f the cerium  being in com bination  w ith  the su lphu r 
is no t useful fo r the fo rm ation  o f  n o d u la r g raphite .

(3) I t should  be po in ted  o u t th a t M ischm etall is 
expensive (m ore than  ten tim es deare r th an  m ag
nesium ), and  it is th o u g h t th a t its increased  use 
w ould no t low er the price. T he  conclusion  reached 
is tha t, if the p roduction  o f no d u la r cast iron  by
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F i g . 7 .— Addition o f Boron to Iron. N ote the F ig . 8 .— Structure obtained by adding Tellurium to
Presence o f Hard Borides, x  2 5 0  dias. Iron x  150. In this Case Tellurides are Present.

F ig . 5 .— Effect o f adding Calcium Hydride to a 
Synthetic Cast Iron, x  2 0 0  dias.

m eans o f M ischm etall is to  be developed, its possi
bilities will a t least have to  be established fo r certain  
lim ited and  w ell-defined cases.

Magnesium Treatment
T he trea tm en t w ith pure  m agnesium  under w ork

ing cond itions gives no guaran tee  o f safety o r  real 
success. I t  can n o t perhaps be ru led  out. U n d o u b t
edly a large num ber o f  w orkers felt from  the begin
ning th a t it w as essential to  p rep are  a  b inary , 
te rnary  o r qu a te rn a ry  alloy carry ing  the m agnesium . 
T he elem ent th rough  w hich the m agnesium  is in tro 
duced in to  the bath is o f ou ts tand ing  im portance. 
These “ ca rrie r ” m ateria ls should be soluble in the 
iron w ithou t being noxious and  they should  rapid ly  
be d issem inated  th ro u g h o u t the m ass. H igh local 
concen tra tions o f m agnesium  are thus avoided and 
there  results an  in tim ate  em ulsion o f  m agnesium  in 
the iron  and , therefo re , a high inco rpo ra tion  yield 
(see T ab le  II).

T he added  alloy should  have a relatively low  m elt
ing po in t (and from  this arises the in co rp o ra tio n  of

Fig. 6.— Microstructure after the Addition o f Sodium  
to Cast Iron, x  30 0  dias.

a sm all q u an tity  o f  ca rbon , as fo r exam ple the alloy 
re fe rred  to  earlie r in  the case w here, in stead  o f  N i 
[m .p . =  1,452 deg. C .], use is m ade o f  a eutec tic c a rry 
ing 2 per cent, o f ca rb o n  w ith a m elting  p o in t o f 
1,375 deg. C. T he  solubility  o f  th e  ca rrie r elem ent 
in  th e  iron  ough t to  be com plete  an d  to  give in 
the solid sta te  an  alloy in  the true  sense o f  the w ord 
-—a solid so lu tion , an  in ter-m etallic  m ix tu re  o r  an  
aggregate.

N ickel is very soluble in iron ; it is thus a very 
good  ca rrie r fo r the m agnesium . M oreover, it co m 
bines w ith this m etal as N i2Mg an d  NiMg*. N ickel 
is there fo re  ou ts tand ing  fo r the p roduc tion  o f n o d u 
lar iron . T he specific g rav ity  o f  the N i/M g  w ith  a 
high N i con ten t being either g rea ter o r  ab o u t equal to  
th a t o f  iron , the in troduc tion  is there fo re  sim plified. 
N ickel retards the g raph itisa tion  o f  the eu tec to id  
cem entite  and  thus tends to  give a  grey iron  w ith  an  
entirely  pearlitic  m atrix .

So fa r  as co p p er is concerned , each tim e th a t the 
A u tho rs have tried  to  replace nickel by th is e lem ent 
in the alloys, they have alw ays found  th a t the results
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ob ta ined  in  the iro n  w ere in ferio r, w hilst the residual 
M g co n ten t w as m ore  critical.

T h e  first func tion  o f silicon in  iron  consists in 
b ringing ab o u t the p rim ary  p recip ita tion  o f all the 
ca rb o n  in excess o f the solid solubility . M oreover, 
the Si hardens the m a trix  (ab o u t 8£ tons p e r sq. in. 
per u n it per cent, o f the Si) an d  low ers the ductility .

I t  is recom m ended  th a t the Si is never allow ed to  
be below 1.8 p e r cent, in n o d u la r iron. F o r  sm all 
and  m edium  sections, a con ten t o f 2.2 to 2.5 per
cent. silicon is generally  sa tisfactory  w hen a p ear- 
litic m atrix  is sought. I f  a  ferritic  m a trix  is w anted 
in the casting , it is then  necessary th a t the final Si 
should  be a t least 2.8 per cent, (in excess o f  3 per 
cent, th e  elasticity  is too  low). H ow ever, the silicon 
should be co rre la ted  w ith the to ta l ca rb o n  so as to  
give the eutectic com position  (it can  be h igher 
eutectic fo r th in-section  castings) w ith the ob ject 
o f ob ta in ing  a pearlitic , sem i-pearlitic o r  ferritic  
struc tu re  in th e  m atrix .

These general p rincip les, therefore , p erm it the 
d raw ing o f  conclusions, w hich can  show  the steps 
to  follow  in each particu la r case. A t the G hen t 
research  centre, the A u th o rs  have finally decided on 
alloys o f tw o types: —

(1) T he heavy alloys 8 0 :2 0  N i/M g , w ith a th eo re
tical specific g rav ity  o f  7.38; 8 1 :1 7 :2  N i /M g /C  (s.g. 
7.45) and  8 0 :2 0  C u /M g  (s.g. 7.4).

(2) L igh t alloys w ith  a silicon base an d  the one 
giving th e  best results is 4 7 .5 :1 7 .5 :1 0  to  15 (rem ain 
d e r  Fe), S i /M g /N i  (s.g. 4.2). T he  light alloys are  
distinctly  cheaper th an  the heavier ones; th e ir yield, 
how ever, is low er, and  they  requ ire  special bu t quite 
sim ple ap p a ra tu s  fo r the ir in troduction . O n the 
o th er hand , they assure an  excellent separa tion  o f 
the products o f  th e  reaction  and in troduce  a very 
appreciab le  econom y th rough  the possibility  o f 
using low Si con ten t raw  m ateria ls  such as steel 
scrap.

All these alloys, su itab le  fo r  the m aking  o f p e a r
litic n o d u la r iron , have been specially studied also 
fo r the p roduction  o f  ferritic  o r m ainly ferritic  n o d u 
lar irons.

Calcium Treatment
H aving ob ta ined  encourag ing  resu lts w ith  calcium  

(see Fig. 2), th e  A u th o rs  have  tried  to  use this elem ent 
com bined  w ith M g, m ore  fro m  th e  p o in t o f  view o f 
cost econom y th an  fo r any th ing  else. A  M g /C a  
unit w orks o u t m uch  m ore cheaply than  a  p la in  M g 
un it, fo r  the C a w as added  as' calc ium  silicide. A n 
alloy hav ing  M g 15, C a 15, N i 15, Si 45 an d  F e  10 p e r 
cent, gave the ca lcu lated  yield o n  th e  bases o f ivlg 
a lone  o f m ore  th a n  30 p e r c?n t., w hilst the yield o f  
the 15 per cent. M g alloy only  gave 25 per cent.

H ow ever, som e real difficulties have been  en 
coun tered . T he C a o f  the alloy oxidises unduly  
and  rises to  the  surface  o f  th e  b a th  befo re  hav ing  
been com pletely  dissolved an d  fo rm s a g ran u la r 
slag. M oreover, o th e r alloys m ade  by th e  A u th o rs  
and  con ta in ing  C a, bu t free fro m  Si, have  the d raw 
back o f n o t possessing a  sta te  o f  conservation  a t 
the o rd in ary  tem p era tu re  during  th e  lim ited  tim e

available. A  test w ith  calcium  hyd ride  (see Fig. 5) 
on a synthetic cast iron  tu rned  o u t very sa tisfac
torily; the g raph itisa tion  iron  being tru ly  spherulitic.

B efore concluding, reference  m igh t be m ade to 
som e no t entirely  negative experim ents carried  out 
w hen using po tassium , sodium  an d  b o ro n — a d is
tinctly  e lectropositive range, excessively reducing in 
charac te r— and  also te llu rium , the la tte r a  pow erful 
ca rb ide  stabiliser an d  frequen tly  used as such in  iron- 
found ry  practice. T he difficulties encoun tered  w e re :

(1) W ith the po tassium  and  sodium  (see Fig. 6), 
lack  o f  so lubility  in a m edium  capable  o f carry ing  
them  in to  the iron; th e ir boiling  po in t, being quite 
low , causes a  very v io len t ac tion  to  be set up in 
the bath o f  liquid m etal and thus prevents the m aking 
o f alloys.

(2) As fo r bo ron  and  tellu rium , the residues o f 
borides (see Fig. 7) and  tellurides are  difficult to 
elim inate  even by secondary  inocu la tion  w ith F e /S i. 
T he  best resu lt w ith  T e  w as th a t ob ta ined  w ith an 
iron  o f C  4.2, Si 3.0 and  S 0.045, w ith a 0.3 per cent, 
add ition . O ther trea tm en ts w ere u se d : (a) as pure 
T e  in an  o rd in a ry  iron  (C  3.5, Si 2.5 and  0.08 S per 
cent.); ( b )  afte r  p re lim inary  tre a tm en t w ith M g /S i/ 
N i, an d  (c) w ith  the alloy  T e /F e /S i /N i .  T he irons 
alw ays show ed num erous varieties o f g raph ite , yet 
never entirely  spherulitic.

Conclusion
In  conclusion, a f te r  hav ing  considered  th e  various 

m ethods ac tua lly  know n fo r  th e  p ro d u c tio n  o f  n o d u 
la r irons, i t  w ould  ap p ea r th a t the trea tm en t w ith 
M g is now  established as the m ost econom ical one, 
an d  though  it in troduces certa in  casting  troubles, it  is 
the best from  the p o in t o f  view o f ac tu a l results 
ob ta ined  and  m ost certa in ly  show s the  m ost po ten 
tialities in the com m ercial field.
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Foremen’s Associations
The business side of the F o u n d r y  T r a d e  J o u r n a l  

from time to time records the activities of foremen’s 
associations, which have been established either by large 
works or groups of smaller ones. We have just received 
details of one serving the interests of foremen at the 
Beeston Boiler Company, Limited, of Beeston, Notts. 
The members pay 10s. a year (associates 5s.) and since 
its establishment about two years ago they have had 
some 15 lectures covering a wide range of both com
mercial and technical subjects. In addition, there have 
been ten works visits, including trips to Birmingham 
and London for exhibitions. N o fewer than eight o f 
the members are also either members o r associate mem
bers of the Institute of British Foundrym en and foundry 
subjects feature very largely in the programme. This 
is a highly commendable organisation; it has, as it well 
merits, the active support of the directors. Mr. W. F. 
Cookson is the chairman and Mr. Ci Powney the secre
tary, and it is indicated that they will be only too happy 
to give the benefit of their experience to interested 
parties.
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Fumes from  Oil-bonded Cores
Advisory Committee's Report

f o l l o w i n g  t h e  i s s u e  o f the G a rre tt  R eport*  in  
1947, a p e rm an en t com m ittee  w as set up  rep resen t
ing th e  fac to ry  inspectora te , em ployers, trad e  unions 
and  the M in istry  o f Supply  to  en q u ire  in to  and  
p ropose  m eans o f im proving  cond itions w ith in  the 
foundry, industry . T h is com m ittee  in tu rn  has 
in s titu ted  a  technical sub-com m ittee , com prising  
m ain ly  users and suppliers o f  fou n d ry  equ ipm en t 
and  m ateria ls, w hich has ju s t issued its “  T echnical 
R e p o rt on  P ractica l M ethods o f  R educing  the 
A m o u n t o f  Fum es from  O il-bonded  C ores.” t  W hat 
follow s is. an  ab strac t from  th e  op in ions expressed 
and  sum m aries o f the m ain  co n c lu s ions: —

General Considerations
T he am o u n t o f fum e evolved from  core sand 

d uring  casting  can be reduced  by th e  co rrec t use 
o f  the co re  b inders, and  is, in  po in t o f  fac t, often 
increased by the ir inco rrec t use. E very  foundry , 
how ever sm all, can  keep the a m o u n t o f fum e from  
core  b inders to a m in im um  by exercising care and 
th o u g h t in  th e  use o f b inders. I t  is o f  course 
essential th a t foundrym en  should  apprecia te  the 
im portance  o f  th e  ac tu a l m ixing opera tions and  too 
m any found ries use rough-and-ready  m ethods a t  
th e  sand m ixer. C leanliness is m ost im p o rtan t a t 
th e  sand mill. All m easures and  too ls should  be 
k ep t clean  and  m ain ta in ed  in  good w ork ing  o rder 
o r th e  sand  m ixing process will inev itab ly  de
te rio ra te . M ateria ls  should  be  stored  in an orderly  
fash ion , especially w here  several d ifféren t b inders 
a re  used. F oun d ry m en  som etim es have  bough t 
b inders from  d ifferent m akers and  used the sam e 
p rac tice  fo r all the  b inders; th is is c learly  w rong.

T o  avoid  incorrec t m ixing it is desirab le  th a t the 
n u m b er o f  m ix tures used in a found ry  be  reduced  
to  a  m in im um . M anagem ents should  then  ensure 
th a t every  o p e ra to r h as  full and  lucid instructions 
as to  th e  quan tities, m ate ria ls  and  m ethods to  be 
used in  each m ix, and  it m ay  be  desirab le  to  give 
these instructions in w riting. A  com m on cause of 
excessive fum es is the ex trav ag an t use o f  b inders. 
O nly the m in im um  am o u n t o f  b in d e r shou ld  be 
used. Tt is app recia ted  th a t if the p ro p o rtio n  o f 
b inder is lim ited to  any  considerab le  ex ten t, the 
lim its o f  tim e and tem p e ra tu re  w hich  m u s t be 
used in  bak ing  will requ ire  closer con tro l.

F inally , a tten tion  is d raw n  to  the need fo r close 
co -opera tion  betw een th e  u ser and  th e  m an u fac 
tu re r  o f  the binders. T h e  fu llest advan tage  should  
be taken  o f the fac t th a t all b in d er m an u fac tu re rs  
w ill g ive assistance in th e  use o f  the ir p roducts.

S u m m a ry  : —
(I) A tten tio n  should  alw ays be  g iven to  the 

techn ical co n tro l o f  o p e ra tio n s  in  core-shops.
121 T h e  im portance  o f  the  m ix ing  o p era tions 

should  n o t be underestim ated .

* Report ot the Joint Advisory Committee on Conditions 
in Ironfoundries—H.M. Stationery Office (6d.).

+ HIM. Stationery Office r4<J.).

(3) A  high standard  o f housekeep ing  should 
be m ain ta ined  in  the core-shop  and  in  th e  core-sand 
m ixing p lan t.

(4) T h e  n u m b er o f  m ix tu res used  shou ld  be 
reduced to  a m in im um .

(5) A ll o p e ra to rs  should  be provided w ith  full 
and  c lea r instructions.

(6) T he  ex travagan t use of b inders should be 
avo ided; and

(7) T he  co re-b in d er suppliers should  be c o n 
sulted in the choice and use o f  binders.

Storage o f Binders
T he m ethod  o f  sto ring  b inders is im portan t, but 

the  w ide varie ty  o f  b inders availab le  m akes it im 
possible to  give detailed suggestions fo r each  one. 
Suitable cond itions a re  determ ined  by th e  charac te r 
o f  the b inder; old stocks should  be  used first. In  
general, b inders should  n o t be s to red  in  extrem es 
o f  tem p era tu re  and , in  the  case o f  p o w d er b inders, 
dam pness should  be  avoided.

Sand
T h e  am o u n t o f  b in d e r needed fo r any  given 

strength  depends largely  on th e  to ta l su rface  a rea  
o f all th e  g ra ins o f  sand in  th e  core . T h is  specific 
surface, as it is called, increases rap id ly  w ith de
crease in g rain  size. W ith sm all increases in the 
am o u n t o f  very  fine grades th is effect becom es m ost 
pronounced . C lay  in p a rticu la r greatly  increases 
the am o u n t o f  b inder needed fo r a  given w eight 
o f  sand if the p ro p ertie s  o f  the core  a re  to  be  m a in 
tained . T he  p ro p o rtio n  o f  clay  and  o th e r fines 
should th ere fo re  be restricted  to  th e  m in im um  
am o u n t requ ired  fo r ad eq u a te  “ green ” strength  
to  p reven t sagging o r  to  give resistance  to  m etal 
penetra tion .

A fte r sand h as been d ried  there  is o ften  a te n 
dency  to  use it w hile it is still w arm , d u e  to  th e  
d ifficulty o f cooling  a large m ass o f  h o t sand. T he  
result is th a t, w hen m ixing w ith th e  requisite  
am o u n ts  o f b in d er and  w ater, th e  la tte r  tends to 
evapo ra te  and  it is m uch m ore  difficult to  p rep a re  
th e  m ix tu re  w ith adequa te  p lastic ity  w ith o u t using  
an  excessive q u an tity  o f  b inder. T h e  p rov ision  o f 
cool sand will th e re fo re  en ab le  sm aller quan tities o f  
b inder to  be used.

Mixing
T h ere  is no  d o u b t th a t in m ak ing  th e  core-sand  

m ix tu re  th e  m ost desirab le  m ethod  is to  w eigh th e  
quan tities o f  a ll m ate ria ls  used, inc lud ing  the sand. 
O n the o th e r  h an d , it  is recognised th a t th is is n o t 
alw ays p rac ticab le  w hen large  qu an tities  o f  m ateria ls 
have  to  be hand led  in  th e  sho rtest possib le  tim e. 
A  w eigh t basis should  be  used , how ever, w hen 
decid ing  on th e  m ix tu re , and  w here  con ta iners  are 
used w hich in fac t m easure  volm e, the w eigh t they  
hold  should  be know n. T h e  co n ta in e r should  be 
selected so th a t  it can  be  filled p ro p e rly  in  such a
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fash ion  th a t th e  sam e w eight is delivered  to  the 
m ixer each tim e it is used. T h e  possibility  o f 
including a ir  locks w hen  filling a  co n ta in e r w ith  
sem i-solid b inders should  n o t be overlooked . F o r  
this reason  it is recom m ended  th a t sem i-solid 
b inders be w eighed in a ll cases. T h e re  is no  d o u b t 
th a t any  a ttem p t to  ad d  a  know n w eight o f  a 
sem i-solid b inder by  the m easu rem en t o f  its volum e 
is open  to g rave criticism . W e also consider it 
necessary to  po in t o u t th a t if sand is m easured  by 
volum e a co n ta in e r w ith sides and  a level top  
should  be used; a shovelfu l o f sand , fo r instance, 
is a very indefinite and  variab le  w eight. T he  top  
edges o f the co n ta in e r should be level so th a t the 
o p e ra to r can  strike off any excess sand a f te r  filling 
the m easure.
S u m m a r y : —

(1) A ll m ix tu res should  be m ade on the basis o f 
w eight.

(2) Sem i-solid add itions should  be weighed.
(3) F u ll de ta ils  o f  each m ix tu re  should be d e te r

m ined.
(4) S tric t con tro l should be exercised  to ensure 

th a t there is no  deviation  from  the specified 
m ixture.

Storage of Mixed Sand
F ar too  little a tten tio n  is given in  m any  fo u n 

dries to  the sto rage  o f  m ixed sand. In  certa in  
cases, w here rap id  air-d ry ing  p ropertie s  a re  needed 
to  avoid sagging, sto rage  becom es a  m a jo r p rob lem  
because th e  m ass o f m ixed sand  dries so quickly  
tha t it becom es unusable  befo re  the o p e ra to r can 
deal w ith it. O n the o th e r han d , w here the position  
is no t so acu te , there  is a  general fa ilu re  to  recog
nise the fact th a t m ixed co re  sand is a ir-d ry ing  
con tinuously . T h is results in the add ition  o f  la rger 
am oun ts o f  th e  b in d er to  obv iate  the difficulties, 
w hich cou ld  equally  well be overcom e by p ro p e r 
storage. S and th a t will be used w ith in  a  few hou rs  
o f m ixing m ay  be adequate ly  protected  by covering 
w ith dam p  sacking. O n th e  o th e r h an d , sand  w hich 
is to be sto red  overn igh t, o r longer, m ay  need a ir 
tight con ta iners in add ition  to  a  cover o f  dam p  
sacking over the  surface. O w ing to  th e  g rea t v a ria 
tion in the c ircum stances in individual foundries 
it is considered  undesirab le  to  specify detailed  
m ethods o f  sto rage , bu t care  should  be taken  to  
a tta in  the low est possib le rate  o f ev ap o ra tio n  o f  
the m oisture from  the sand.

Baking
T h ere  is little  d o u b t th a t the ex ten t o f fum ing 

can be m inim ised by the tho roughness o f  baking, 
and a n u m b er o f  foundries cSuld reduce  the  am o u n t 
o f  fum es given off a t, and a f te r  casting , by the 
avo idance o f  underbaked  cores. T he  first neces
sity is to  use an  efficient stove in  w hich tem 
p e ra tu re  can  be contro lled . W hilst it is n o t p ro 
posed to recom m end  any  p a rticu la r type o f  stove o r  
fo rm  o f  heating  it is extrem ely  difficult to  co n tro l 
stove tem pera tu res w hen using an o rd in a ry  open 
fire as the source o f  heat.

W hen th e  co rrec t bak ing  cycle has been ascer
tained, it should  be rigidly con tro lled  to  avoid  
e rra tic  bak ing  o f  sim ilar cores. T h e  exigencies o f 
the found ry  will necessita te som e varia tion  in  the 
sizes o f  th e  cores in  a  stove a t any  one tim e  b u t 
every effort should be m ade to  re s tric t th is v a ria 
tion  in size so fa r  as is possible. T h e  reason  fo r 
this is th a t w here large and  sm all cores are  baked 
together th e  large ones w ill be u n d erbaked  w hen 
the sm all ones a re  co rrec tly  baked , w ith  the result 
th a t the large ones will evolve m ore  fum e than  
necessary on  casting. In  th e  case o f ba tch  stoves, 
the cores should  be batched  in  such a  fash ion  th a t 
all co res need th e  sam e tim e fo r bak ing . T h is  will 
avo id  the necessity fo r  the co n stan t opening  and  
shu tting  o f  th e  d o o rs  o f  the stove. H o t fum ing 
cores should  e ither be cooled  in the cooling  cham ber 
o f  a con tinuous stove o r  be placed u n d e r a ho o d  
fitted w ith local exhaust ven tila tion . S u itab le  flue 
system s should be prov ided  to  all stoves so th a t 
the fum es from  the stoves do  n o t en te r th e  a ir  o f 
the foundry  o r  co re  shop.
S u m m a r y : —

(1) C ores should  no t be used if underbaked .
(2) T he m ost sa tisfac to ry  bak ing  cycle should  be 

ascerta ined  and subsequently  rigidly follow ed.
(3) So fa r  as is possible cores o f  a  s im ila r size 

should  be baked  together.
(4) E very  effort should  be m ad e  to  avoid  the 

constan t opening  and shu tting  o f  ba tch -stove  doors.
(5) F u m in g  cores should  be cooled e ith e r in the 

cooling cham ber o f  th e  stove o r  u n d e r a h o o d  p ro 
vided w ith  efficient ex h au st ven tila tion .

(6) S toves prov ided  w ith m eans fo r record ing  
and  con tro lling  tem p era tu re  should  be  used.

(7) Stoves should  n o t be heated  by  a n  o rd in ary  
open fire.

(8) A d eq u ate  flue system s should  be fitted to  all 
stoves to  en su re  th a t th e  fum es from  the  stove do  
no t en te r the fo u n d ry  o r  co re  shop.

T h e  fum es escaping from  the ven ts a f te r  casting  
will o ften  b u rn . C are  should  be tak en  in all cases 
to  see th a t all inflam m able gases issuing from  th e  
vents a re  in fac t lighted , and  co n tinue  to  b u rn  so 
long as the gas will su p p o rt com bustion . T o  facili
ta te  the ligh ting  o f  vents it is recom m ended  th a t 
the n u m b er o f  separa te  ven ts should  be kep t as low  
as possible.

Types of Cores or Moulds
W herever possible th e  use o f large m asses o f  

o il-bonded  sand  should  be  avo ided . F o r  th is 
reason the use o f  “ shell ” cores is advocated . I t  is 
app recia ted  th a t th is n tay  n o t be possib le in  all 
cases, b u t th e  advan tages to  be gained in  th e  red u c
tion  o f  fum es on casting  a re  sufficient to  w a rran t 
close considera tion  being given to  th e  possib ility  o f  
using  these shell cores in any  case w here  a large 
co re  is essential.

In  co re-b lock  m ould ing , th e  m ou ld  as well a s  the 
co re  is m ade o f  o il-bonded  sand and , th e re fo re , it 
is m ore  th an  ev er necessary  th a t th e  m in im um  
am o u n t o f  b in d e r shou ld  be  used , even th ough  th is 
will dem and  accu ra te  co n tro l o f  bak in g  conditions. 
I t  is also desirab le  in th is case to  cast u n d e r a hood  
fitted w ith efficient ex h au st ven tila tion  to  c a rry  the 
resu ltan t fum es from  th e  foundry .
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Ordering o f D ie Castings
B y W. M . H alliday

The advantages a n d  econom ies inheren t in the pressure and  gravity  die-casting processes are now  well- 
kn o w n . U n fo r tu n a te ly , their lim ita tions and  basic design requ irem en ts fo r  the co m p o n en t are fa r  from  
being equa lly  w ell understood, particularly by  designers an d  prospective  users. C lose co-operation  
betw een  th e  d ie-caster and  the custom er is essential a t all stages i f  delays an d  m isunderstandings are to

be avoided.

i n  m a n y  c a s é s  only th e  scan tiest am o u n t o f  in fo r
m a tio n  is given to  th e  d ie-caster regard ing  the 
specific pu rposes and  func tions to  be fulfilled by the 
d ie-cast artic le ; the degree o f accuracy  requ ired , 
and  th e  general quality  s tandards to  be atta ined  
a re  o ften  n o t c learly  stated . R easons a re  rare ly  
g iven fo r th e  ad o p tio n  o f  specific design fea tu res 
inco rp o ra ted  in  the com ponen t. U nless a sufficient 
am o u n t o f freedom  and  la titu d e  is pe rm itted  th e  
d ie-caster in respect o f  m odifications to  th e  shape, 
size, and  fea tu res, it m ay  o ften  h ap p en  th a t the m ost 
su itab le  type  o f  casting  can n o t be  p roduced . On 
th e  o th e r han d , th e  cost o f  such p ro d u c tio n s an d  the 
necessary  d ies m ay  be m u ch  h igher th an  w ould 
o therw ise be the case. M oreover, th is com m on 
fa ilu re  to  supply  sufficient guid ing d a ta  a t the  in itia l 
stages o f an  en q u iry  m ay  lead  to  considerab le  delay. 
T h e  d ie-casting  engineer will have to  elic it th is in 
fo rm atio n  befo re  the d ie  design can  be evolved, and  
any  re liab le  estim ate  m ade o f m an u fac tu rin g  costs.

A n  effective m ethod  fo r avo id ing  these difficulties 
is to  em ploy  a s tan d a rd  “ q u e s tio n n a ire ” o f  the 
k ind deta iled  in C h a rt I. A  copy o f  th is question 
n aire  is sen t to  the p rospective user if his enquiry  
lacks any  essential in fo rm ation . Seventeen  po in ts 
a re  em braced  therein , covering  m ost o f  the critical 
item s ab o u t w hich accu ra te  in fo rm atio n  shou ld  be 
given if the die-caster is to  m ak e  a  re liab le  and  
econom ical estim ate.

Quantities Required
All d ie-casters a t tim es receive enquiries o f  the 

fo llow ing type, a fte r  w hich th e ir troub les will 
begin:—

E nclosed is o u r d raw ing  o f co m p o n en t n u m 
b e r  w hich w e desire  as a p ressu re  die
casting . W ill you  p lease quo te  low est p rice  fo r 
th e  supp ly  o f 10,000 p a rts  substan tia lly  as 
d raw ing  specifications, to g e th e r w ith  earliest 
delivery  date.

In  th e  first place, th is en q u iry  om its to  ind ica te  the 
type o f  d ie-casting  alloy  to  be  used. F u rth e rm o re , 
the d raw ing  o r  a ttached  specification will afford 
little  gu idance  to  th e  d ie-caster as to  the  service 
cond itions to  be satisfied. L ack ing  this in fo rm atio n , 
and  because there  a re  several g rades o f  z inc-base 
a lloy , and  n um erous alum in ium  casting  alloys, the 
d ie-caster w ill be in g rea t d o u b t a s  to  the type  o f  
m ateria l to  be used and quoted .

F ro m  such  a  q u o ta tio n  th e  caste r w ou ld  be 
justified  in assum ing th a t on ly  th e  sta ted  q u an tity  
is requ ired . In  ac tu a l p rac tice , how ever, i t  fre 
quen tly  h ap p en s th a t a rep ea t o rd e r com es along 
fo r  a  g rea te r quan tity . T h is  m ay  lead to  in n u m er

able difficulties and  added  costs. F o r  m odera te  
quan tities, fro m  5,000 to  10,000 p a rts , the  die- 
designer w ould  p ro b ab ly  em ploy  a sim ple type of 
single-cavity  die. Such a  to o l w ould  be fash ioned  
fo r pu rely  m an u a l o p era tio n , o r  a t best sem i-au to 
m atic  o p era tion  o f cores, etc. T h e  m a te ria l em 
ployed  in the d ie  w ould  doub tless be o rd in a ry  m ild 
steel, unhardened . A ll this w ould  be done to  keep 
die costs low , and  p ro d u ce  a  too l capab le  o f p ro 
ducing  only  th e  given q u an tity  o f  parts.

If , how ever, a f te r  such a too l has been m ade and 
h as p roduced  the in itial ba tch  o f  parts , fu r th e r 
o rd ers  are  requ ired , it m ay  be  fo u n d  th a t th e  die 
h as becom e so bad ly  w orn , in accu ra te , o r  dam aged  
as to  ren d er it in capab le  o f p rod u c in g  fu r th e r  large 
quan tities w ith o u t d rastic  and  expensive overhau l. 
O ften  a com pletely  new  die m ay  h ave  to  be  m ade, 
w ith  com m ensu ra te  increased  d ie  charges passed on 
to  th e  client. O n th e  o th e r h an d , fo r  quan tity  
p ro d u c tio n , i.e., 20,000 an d  above, a  la rg e r m ultip le- 
im pression  die w ould  be  designed, th is  being  c o n 
s truc ted  fo r fu ll au to m atic  o pera tion . T h e  m ateria l 
used w ou ld  be an  alloy steel, su itab ly  h a rd en ed  to  
give long w ork ing  service, and  to  re ta in  its in itial 
accuracy . M ore  rap id  p ro d u c tio n  w ou ld  also  be 
o b ta ined  from  a d ie  o f  this k in d , thus reducing  u n it 
costs appreciab ly .

E v en  though  a relatively  sm all q u an tity  is called  
fo r  in th e  first o rd er, if  the  d ie-caster is in fo rm ed  
a t  the  ou tse t th a t fu r th e r  o rders m ay  be  requ ired , 
usually  he  will be ab le  to  m ake prov ision  in the 
o rig inal d ie  design fo r  the  inc lusion  o f add itiona l 
cavity  fo rm atio n s a t a la te r  d a te . H e  w ou ld  also 
be m ore co rrectly  guided as to  th e  type  o f  die 
m ateria ls  to  be used. Q uan tities d e term ine  the c h a r
ac te r o f num erous secondary  m ach in ing  o p era tions 
such as trim m ing , d rilling , tapp ing , polish ing, etc. 
W ith  d ies o f very  sim ple design and  low  cost th e  
designer m ay  e lim in a te  certa in  co red  holes, o r  o th e r  
fea tu res, p re fe rrin g  to  m ach ine  these a t a  la te r  d a te  
to  ensure qu icker o r  sa fe r opera tio n  o f  th e  die. W ith  
large quan tities, how ever, fo r w hich a la rg e r and  
b e tte r constructed  d ie  m ay  be  used, all fea tu res  
w ould  be rep roduced  d irec tly  in  th e  casting , thus 
obv iating  several secondary  m ach in ing  opera tions, 
so reducing  costs still fu rther.

Deliveries
I t  is he lp fu l fo r  the d ie-caster to  k now  in advance  

exactly  how  supplies w ill be requ ired . M o st die- 
casting  found ries a re  equipped  w ith a n u m b er o f  
sm all-capacity  m achines, an d  a  few  la rge  ones, these  
being used exclusively fo r  la rge  m ultip le-cav ity  dies 
o r  th e  p ro d u c tio n  o f  large-size castings.
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O rd erin g  o f  D ie  C astings
If  a  Q uotation has been given on the basis o f 

supplying all parts  in  a sing le-batch  delivery , these 
m ay be p ro d u ced  fro m  a m ultip le-im pression  die in  
co n ju n c tio n  w ith a  large m achine, so as to obviate  
an  unduly  long p ro duc tion  ru n  on  one of the sm aller- 
type m achines. S hould  instructions be given later, 
how ever, to  supply sm all quan tities a t stipu lated  in 
tervals, as o ften  happens, it m igh t p rove uneconom i
cal fo r the d ie-caster, since p ro d u c tio n  runs o f  a large 
an d  expensive m ach ine  w ou ld  have to be in te rrup ted  
several tim es.

Service Conditions
In fo rm a tio n  shou ld  be given a t the ou tse t respect

ing the degree o f  p recision , load ing , an d  app lica tion  
of th e  d ie  casting . Som e castings are  requ ired  fo r 
purely  decora tive  o r  o rn am en ta l pu rposes, w hile 
o thers m ay  have to  be sub jec ted  to  all k inds o f  stress
ing. T he d ie-caster should  be advised w hether the 
casting  has to  have h igh-quality  surface  finish and  
a ttrac tiv e  appearance , o r  w hether it w ill be exposed 
to  gas, steam , w ater, chem icals, heavy m echanical 
loading ab ras io n , ru b b in g  ac tion  an d  so fo rth . T his 
in fo rm a tio n  will de term ine  the p ro p o rtio n s o f wall 
th ickness, ribs, bosses, an d  sim ilar stiffening p rov i
sions, co ring  in  the die, an d  the type o f  alloy to  be 
used.

T h e  d ie-caster, by reason  o f  h is expert know ledge 
o f  casting  p roperties, w ill o ften  be ab le  to  advise o r  
suggest useful m odifications to  th e  shape  o r  fea tu res  
to  m eet specific service requ irem ents.

Component Weight
W eight is o ften  a lim iting  fac to r w ith  the client, 

bu t it is alw ays o f ex trem e im p o rtan ce  to  th e  die- 
caster. I t  de term ines, fo r instance, the num ber o f 
cavity  im pressions to  be em ployed in  the die; the ir 
layou t; the  gating  an d  ru n n e r feeding prov isions; the 
wall th ickness an d  v a ria tions perm issib le; th e  ability  
to  co re  o u t the casting ; the shrinkage o f  the co m 
ponen t, and  its general accuracy. T o  a lesser exten t 
this will also  d eterm ine  the tendency  tow ards 
porosity , and  o th er irregularities.

C onsiderab le  difficulty m ay  be encoun te red  w hen 
calcu lating  w eights from  d im ensions and  shapes 
given on  a c lien t’s d raw ing. I f  the configura tion  is 
com plex, o r  the  d raw ing  lacks c larity  in  respect o f 
critica l d im ensions, ad d itiona l difficulties m ay  arise, 
w hich m ight, and  o ften  do in  p rac tice , lead  to  in 
accuracies. unsatisfac to ry  casting , an d  increased 
costs.

Drawing Dimensions
D raw ings a re  o ften  supplied  in  w hich  the respec

tive view s a re  d raw n  to  an  unsu itab le  scale, o r w ith 
po rtions insufficiently d im ensioned. A s a resu lt, the 
d ie-caster m ay have to  m ake co m pu ta tions before  
specific d im ensions an d  sizes can  be  ascerta ined . O n 
the o th e r h an d , he m ay fail to  ga in  a c lea r concep
tion  o f  the shape o f the p roposed  com ponen t. T hus, 
unsatisfac to ry  die designs m ay  ensue, causing in
creased m an u fac tu rin g  difficulties, costly co rrec tions, 
an d  the fo rm ation  o f  an  unsu itab le  die casting.

E very p o rtio n  o f  the d raw n  co m p o n en t m ust be 
clearly  dep icted  an d  a ll d im ensions p lain ly  m arked . 
In  laying o u t d im ensions ca re  has to  be tak en  against 
accum ulative  e rro r  occu rring  over a  series o f  such 
item s. A ll d im ensions shou ld  be p rov ided  w ith  to le r
ances, these o f th e  m ax im um  am oun t. Exceedingly  
fine to lerances should  be avoided , as these m ay be 
difficult to  a tta in , and  in any  case w ill involve the 
stric test accuracy  in  m ak ing  an d  using the die. N on- 
essential p a rts  o f  the p roposed  casting  should  be 
p lain ly  ind ica ted , especially in  respect o f  sizes an d  
to lerances. T he d im ensions should  be located  from  
som e clearly  estab lished  d a tu m , thus obv iating  the 
need to  m ake  ca lcu la tions w hen  ascerta in ing  certa in  
critica l m easurem ents.

Design and Shape of Component
I f  the fu llest advantages o f  the d ie-casting p ro 

cess a re  to  be gained, th e  co m p o n en t shou ld  be 
specifically designed fo r  rep ro d u c tio n  by this m ethod . 
I t  shou ld  n o t be a  slavish copy  o f  a com p o n en t fo rm  
designed p rim arily  fo r m an u fac tu re  by som e o ther 
process, such as sand  m ould ing , m ach in ing , pressing, 
etc. T his im p o rtan t fac t is o ften  overlooked  by the 
po ten tia l u ser w hen evolving a  co m p o n en t design.

U p o n  receip t o f  a d raw ing  the die-caster w ill first 
try  to  visualise the en tire  shape o f  the piece. H e  will 
also have to  visualise it in reverse fo rm , as it  will 
occur in  the d ie cavity . W ith com plicated  shapes this 
is extrem ely  difficult even w hen  a ttended  by clear 
an d  unam biguous draw ings. I f  d raw ings a re  in 
ap p rop ria te ly  scaled , o r illegible, o r w rongly  d im en
sioned, these difficulties will be intensified, and  m ay 
inadverten tly  resu lt in  unsa tisfac to ry  die fo rm s, lead
ing to  la te r troub les w hen  m ak ing  o r  using th a t tool.

T o  avoid  all these risks th e  views p resen ted  on  a 
d raw ing  shou ld  be capab le  o f  the easiest in te rp re ta 
tion . O rd inary  o rth o g rap h ic  p ro jec tions are  unsatis
fac to ry  from  th is angle. W herever possib le, isom et
ric p ic to ria l views shou ld  be g iven fro m  w hich  the 
w hole shape  an d  fo rm  o f  an  artic le  m ay  be quickly  
and  co rrec tly  understood . C ritica l fea tu res  requ ired , 
such as co red  holes, ledges, undercu ts, in te rn a l con 
tours, angu larly  disposed slots, side openings, th reads, 
e tc., w ill be m ore accura te ly  app rec ia ted  an d  
ad judged  as to  th e ir  castability .

I t  should  be established a t th e  o u tse t o f  any  die- 
casting  p ro jec t in  w h a t m easure  the d ie-caster m ay  
use his d iscre tion  to  m odify  design fo rm s la id  dow n 
by the user. L atitude  in  th is w ay  will enab le  the 
d ie-caster to  locate  parting -line  surfaces in  th e  d ie 
w ith g rea te r ease, to  d e term ine  w all thickness, and  
in  w hat m an n er p o rtio n s  have  to  be  streng thened  by 
ribs, bosses, headings, an d  th e  like, an d  genera lly  to 
p rov ide a m ore  satisfac to ry  casting.

Surface Finish
M any  co m p o n en t d raw ings fail en tirely  to  p rov ide 

ind ica tions o f  th e  quality  o f  surface  finish desired. 
W here g rea t sm oothness an d  h igh polish is desired, 
th e  w alls o f  the die cav ity  w ill have to  be sim ilarly  
sm oo th  and  lustred . V ery  o ften  such surfaces can 
on ly  be rep roduced  in  th e  die cav ity  as a  resu lt o f 
h an d  buffing and  polish ing, w hich because o f the 
skill requ ired  is very costly. Even w ith  pu rely
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CHART I
*• Questionnaire ” for Buyers of Die Castings

R egarding your enquiry for ...................... G ravity/
Pressure die castings made in ............    a lloy, will
you kindly provide the following additional 

inform ation?
1. F ull Q uan tity  o f P a rts  R equ ired  .............................

(T his to include not only in itia l quantity, but 
also subsequent orders anticipated.)

2. D elivery R eq u irem en ts  ....................................................
(P lease state  quantity required per week or 

month, and nature of delivery schedule to be 
observed.)

3. W orking Conditions  ............................................... I...........
(Describe exact character of service conditions,

i.e., whether casting is intended for decorative, or 
utilitarian, purposes, nature of loads, or other 
unusual stringent requirements.)

4. W eights. Max. and Min. w eight given  ..............
(Can m ax. and m ill, w eights of part be given?

Alternatively supply w eight of ex istin g  part in 
non die-casting alloy, sta tin g  kind of m aterial.)

5. D im ensions. Tolerances, non-critical, and im 
portant sizes .......................................................................

(Kindly indicate non-essential dim ensions, and 
max. tolerance permitted, and confirm th at our 
usual lim its .003 in. will be satisfactory for such 
portions of casting. Are all v ita l tolerances plainly  
marked on your drawings?)

6. Design. Can latitude bo given to m odify shape, 
size and/or location of certain features on com 
ponent? This m ay be advisable or necessary to

.ensure economical die design, more satisfactory  
castings, and reduced costs. Please denote a ll non- 
essential features on drawing .........................................
7. Surface F in ish . Please indicate quality  of 
surface finish desired, and whether casting is to be 
supplied in self-colour, or typo of finishes required, 
i.e., Electroplated, Sherardised, polished, painted, 
e tc ..............................................................................................

8. A ssem bly . I s  component part of larger assem bly?  
I f so in what manner will it bo located, fastened or 
related? Could a  sample of such larger assem bly 
unit be supplied for inspection?

9. Special Service Problem s. Can you explain any  
special service difficulties experienced w ith com
ponent now proposed as a die casting? ..................

10. In scrip tio n s  and L e tte r in g . H as casting to  be 
formed w ith cast-on lettering, symbols, designs, 
etc.? I f  so, are these to be in raised or sunken 
form on the side of part Please indicate exact 
location of a ll such features  ....................................

1L In serts . Is  it  proposed to mould insert com
ponents in  s i t u ? I f  so, please state m aterial, 
degree of accuracy expected, and who will supply 
such components, together w ith scale of delivery ...

12. Specia l Features. Ploase describe a ll special 
features, requirements, etc., re gauging, testing or 
inspecting finished castings, or checking later 
machined portions ................................................................

13. G auge Supplies. K indly inform us of who will 
supply gauges, and whether checking m asters w ill 
be supplied ...............................................................................

14. Sam ple Com ponent. Can an actual full-scale 
model of component be supplied; if so, denote all 
critical dimensions, surfaces, and features, also  
s ta tin g  m aterial employed in  m id el ............... .............

15. Threads. W ith threaded portions, kindly state  
nature of fits desired, whether join ts have to pass 
steam-, air- or water-prcssure tests, m agnitude of 
same, and if possible provide samples of machined 
threaded articles to  be fitted .........................................

16. D elivery. Can you give date of first delivery re
quired, a lso  minimum quantity? .....................................

17. Die and  Tool Charges. Our usual practice is to 
quote p art cost of dies and tools, i.e., 60 per cent, 
payable when placing order, rem ainder upon 
approval of castings. Castings quoted separated 
on unit or batch basis unless otherwise requested. 
Die to remain in dlecaster's possession, m aintained 
in correct working order by him free of charge to 
client. A lterations due to change in design, or sizes 
of component chargeable a t  cost.

decora tive  types o f  die castings n o t a ll su rfaces have 
to  be o f  such  a high polish  an d  sm oothness; th e re 
fo re , in  th e  in terests o f  econom y, the critical surfaces 
shou ld  be p lain ly  m arked  on  draw ings fo r the gu id 
ance o f  the die-caster.

W hen elec trop la ted  finishes a re  requ ired , fullest 
in fo rm a tio n  o f  the k ind  o f  such trea tm en t shou ld  be 
g iven to  the d ie-caster a t the ou tset. W ith  the m a n u 
fac tu re  o f  die castings having to  be finished in this 
m anner, considerab le  care  has to  be taken  to  elim i
nate  all tendencies tow ards p o rosity  an d  surface  ir re 
gularities such  as flow lines, seam s, co ld  shu ts, and  
h o t-sho rting , all o f  w hich  will en ta il considerab le  
difficulties w hen plating . E ssential su rfaces have 
som etim es to  be pa in ted , o r  chem ically  d ipped , to  
prov ide the final finish. F u ll details o f  all such 
processes and  requ irem en ts should  be supplied.

Samples and Models
I f  the die-caster can  be supplied  w ith a m odel o f 

the proposed  co m ponen t, considerab le  assistance 
will be derived. I f  this is accom pan ied  by  a sam ple 
o f  the la rg e r assem bly  u n it in to  w hich the p a r t is to  
be fitted, so m uch  the better. B eing able to  hand le , 
m easure, an d  w eigh such a sam ple m akes i t  m ore  
sim ple to  assess th e  m ach in ing  a n d  designing requ ire 
m ents in  the die.

Cast-on Inscriptions
M an y  titles, num bers, an d  inscrip tion  devices m ay  

be cast on  the com ponen t, b u t the m ain  p o in t to  be 
observed  is w hether such le ttering  has to  be raised, 
o r sunken  in to  the casting  wall. S unken  im pressions 
in the co m p o n en t usually  involve large am o u n ts  o f 
m ach in ing  o n  su rro u n d in g  a reas o f  the cav ity  w all 
to p ro d u ce  th e  necessary  ra ised  im pression . T hus, 
these w ill be m ore  costly  than  ra ised  im pressions on 
the p a rt, w h ich  can  be fo rm ed  by sunken  fo rm s in  
the cavity  wall. V ery  o ften  the u ser w ill decide to 
in co rp o ra te  in scrip tions o r sym bols a t a  la te r date  
a fte r  sam ples o f  the  casting  have  been  supplied . 
T h is o ften  en ta ils ad d ed  cost, because essential p o r
tions o f  the die w ill have  been com pleted  an d  h a rd 
ened ready  fo r use.

Joint Liability
At Leeds Assizes, J. S. W hincup, a plumber, was 

recently awarded £833 damages by Mr. Justice M cN air 
for injuries sustained when he fell nearly 30 ft. through 
an asbestos-lined glass roof. The action was brought 
against his employers. Joseph W oodhead & Sons (En
gineers), Limited, sanitary and heating engineers, of 
Charlotte Street, Wakefield, and against J. W. H arri
son, Limited, engineers and ironfounders, of W ake
field, at whose factory Mr. W hincup was repairing 
broken panes in the roof when the accident occurred. 
The judge held that both firms were equally liable for 
breach of statutory duty, and he ordered them to share 
the damages, with costs.

Contractors Plant
T h e  F e d e r a t io n  o f  M a n u f a c t u r e r s  o f  C o n t r a c t o r s  

P l a n t , River Plate House, 12 and 13, South Place, Lon
don, E .C .2 , is strongly supporting the British Industries 
Fair, which is to be held from April 30 to M ay 11. 1951, 
at Castle Bromwich. Members will be occupying a space 
o f 70,000 sq. ft. in the open air, and with the exception 
o f one o r two firms who are retaining stands occupied 
in previous years, will be grouped together.
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A Nineteeth-Century Foundry
B y  T . R . H a rr is

f r o m  t h e  f i l e s  o f old local new spapers, glim pses 
can o ften  be caugh t o f  the in teresting  details o f 
th e  happen ings o f  a  byegone day . R ecently  tu rn ing  
over the  pages o f  such files, th e  w rite r cam e across 
a  n u m b er o f sidelights on  th e  ac tiv ity  o f th e  H ay le  
F o u n d ry  o f H arvey  & C om pany , th e  fam ous engi
neering firm  o f the last cen tury .

T h e  cord iality  w hich existed betw een the m anage
m en t and  the m en a t the w orks w as expressed 
annually  by th e ir d in ing  together. In  D ecem ber, 
1844, it w as rep o rted  th a t “ on S a tu rd ay  last, 
accord ing  to  an n u a l custom , H arvey  & C om pany  
en terta ined  ab o u t 300 o f  their w orkm en  w ith  good 
old English fare, R o ast B eef and  P lum  P udd ing . 
T he m en  all d ined together in o n e  o f the large 
room s in the  w orks, w hich w as tastefu lly  d eco r
a ted  w ith evergreens, the tab les being  headed  by 
the C ap ta in s  o f the different departm en ts. Som e 
o f  the principals o f  the firm , together w ith  several 
friends spen t th e  evening in the  m ost convivial 
m anner w ith  the m en .”

L ater, as the num ber o f em ployees increased, 
the d in n e r w as held on  tw o separa te  occasions in 
the D rill H all, the  m en from  th e  fe ttling  shop , 
ham m er m ill and  sm iths’ shop , num bering  ab o u t 
380, being regaled one S a tu rd ay , w hile th e ir co l
leagues in th e  p a tte rn  shop  and  m ould ing  shop, 
together w ith the shipw righ ts an d  o thers w ere 
feasted  the  follow ing week. In  M arch , 1872, be
tw een 700 and 800 m en d ined a t  th e  expense o f  the 
com pany.

In  th e  ’seventies, the m oulders d ined  together 
annually ; a p a rt from  the general d in n e r a t th e  ex 
pense o f  th e  com pany , “ in consequence o f  their 
com m uting  an  a llow ance w hich fo rm erly  the 
m oulders received fo r ale, fo r every casting  o f  a 
certa in  k ind , fo r  such an  ev en t.” T hé  re p o r t o f 
th e  d in n e r held  in  O ctober, 1872, reco rded  th a t a t 
th is function  each person  w as allow ed to  choose 
the k ind  o f  d rin k  he desired , in tox ica ting  o r  o th e r
w ise,” bu t there is a  large and  increasing  num ber 
o f teeto tallers am ong  them , thus accoun ting  fo r the 
change.” A t the d in n e r o f  1873 the forem en o f 
th e  o th e r d epartm en ts  jo ined  th e  m ou lders  in th e ir 
festivities, w hile th e  m an ag e r and  assistan t m anager, 
M r. W illiam  H u sb an d  and  M r. N . J . W est, p re
sided a t the  table  “ w hen ab o u t 100 p a rto o k  o f the 
am ple fa re .”

F ro m  the rep o rt o f  a R oyal C om m ission  o f  1841 
w e learn  th a t a t th a t tim e the only  ho lidays en joyed  
by th e  w orkers a t the fou n d ry  w ere  “  C hris tm as 
D ay and G ood  F rid ay , th e  la tte r no t alw ays so .” 
By the  ’seventies, how ever, E aste r M o n d ay  w as 
becom ing recognised as a  ho liday , b u t even this 
w as n o t alw ays enjoyed . F o r  in stance  in  1873 it 
w as rep o rted  th a t “ E aste r M onday  a t H ay le  w as 
ra th e r qu ieter th a n  usual ow ing to  the fa c 
to ry  hay ing  several jobs in h an d  w an ting  speedy 
com pletion , and  preven ting  th e  w orkm en  hav ing  
the  usual ho liday .” L ike "a t th e  tin  an d  copper 
m ines, the w orkers in the found ry  kep t up M id
sum m er, and  la ter, in 1S73, we read  “ T he  em 
ployees o f  M essrs. H arvey  & C om pany  celebrated

M idsum m er day  by leaving w ork  an  h o u r  e a rlie r 
th an  u sual.”

By the ’eighties notices o f excursions ap p ear; on  
a  S a tu rd ay  in A ugust, 1886, fo r exam ple, it w as 
reported : “  A  n u m b er o f  em ployees of H ay le  
F ound ry  passed th rough  P enzance cn rou ts  fo r the 
L ands E n d  w here they  en joyed  th e ir an n u a l 
sum m er excursion , w hilst an o th e r con tingen t visited 
K ynance C ove and  the L izard .”

G lim pses, too , o f  th e  w ork ing  o f  th e  found ry  
can also be caugh t fro m  those casual new s item s. 
F o r  exam ple, in June , 1873, it waS repo rted : “ A 
m an  engaged  in M essrs. H arv ey  & C om p an y ’s 
m ou ld ing  found ry  w as s truck  by  th e  hand le  belong
ing to  a  crane  and  h ad  his nose b roken .” T his 
item  recalls th a t the m assive cylinders and  engine 
beam s cast a t this found ry  had  a ll to  be lifted  by 
m eans of jib  cranes, m anually  opera ted . L a te r, in 
1873, w e read : “ O n  T h u rsd ay  evening  a s  the 
w orkm en  in the m ould ing  shop  o f  th e  H ayle  F o u n 
d ry  w ere engaged in fitting together a  large cast-iron  
p um p  box they  had  a n a rro w  escape. In tu rn ing  
over th e  m ould ing  box  it suddenly  b roke  in  tw o 
parts . F o rtu n a te ly  all w ere stand ing  c lear an d  no 
in ju ry  resu lted .”

N otices o f unusual w ork  u n dertaken  a re  also  
to  be found , as in M arch , 1871, w hen it is repo rted : 
“ A  large fou r-b laded  screw  w as successfully cast 
on M o n d ay  at the w orks o f M essrs. H arvey  & C o m 
pany  u n d er the superv ision  o f M r. W m . R ich ard s 
fo r a steam  b o a t w hich p u t in to  F a lm o u th  las t w eek 
w ith th ree b lades o f h e r p ro p e lle r b roken . C o n 
sidering th e  m ou ld  had  to  be m ade  fo r th e  b ro k en  
screw , w hich w as on ly  received a t th e  yard  on 
T h u rsd ay  a fte rn o o n , the m ou ld ing  m ust have  been  
d o n e  very exped itiously .”

F ro m  a rep o rt o f an  industria l exh ib ition  held 
a t H ay le  in  1884 w e lea rn  th a t “ th e  iro n  and 
bronze  castings o f  the la te  Jo h n  W hiteb read , a  G e r
m an  (the above is h is adop ted  E nglish  nam e) w ho 
resided fo r som e tim e a t H ay le  and  w hose w o rk s 
M r. H u sb an d  an d  o th e r gentlem en k ind ly  collected 
from  th e ir ow ners fo rm  a p ro m in en t and  m ost 
in teresting  fea tu re  o f  the exh ib ition . M r. W hite
b read  w as a m ost ingenious caste r in iron  and 
bronze. T h e  w orks exh ib ited  w ere m ade  by him  
w hile a t  H ay le  and  a re  such as could  only  be  p ro 
duced by a  th o ro u g h  adep t in  th e  art. T hey  co m 
prise a crucifix, inkstand , candlesticks, the figure o f 
a baske t m an , etc., th e  design in  som e o f the articles 
being very e labora te . T he  cand lesticks in particu la r, 
the top  and  b o ttom  o f  w hich a re  connected  by  a 
h u m an  figure a re  b eau tifu l w orks o f  a r t constructed  
in iron .”

“ Review o f Progress ”
“ R e v i e w  o f  P r o g r e s s ,  1950,” is a booklet issued by 

the United Steel Companies, Limited, for distribution to 
the staff, of whom there are about 30,000. One of 
the items of news it contains is that a new 
central research laboratory to replace the one at 
Stocksbridge is to be built in the grounds of Swinden 
House, Rotherham . W hether the editor of this booklet 
has clarified the complexities of the Companies Balance 
Sheet and Profit and Loss Account, he has certainly 
gone far in this direction. “ Cake Cutting ” is apt to 
be over-simplified. Those responsible for the produc
tion of this interesting booklet are to be congratulated.
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Im provem ents in Electric-furnace Design
B y F. V. Lewis, M .A .

a l t h o u g h  t h r h e - p h a s e  d irec t-arc  steel m elting  fu r
naces have been in  use fo r m an y  years, they have 
been im proving  con tinuously  m echanically  and  elec
trically , bo th  to  sim plify  the stee lm aker’s difficult 
task  an d  to  help  him  increase h is o u tp u t an d  im prove 
his efficiency. T he  cum ulative  effect o f  sm all but 
p rogressive steps is fa r  m ore  difficult to  assess than  
a sudden  change, and  fo r th is reason  the particu la r 
in sta lla tion  described here  is o f  special in terest.

T h is fu rn ace— a  m odel t . s .  B irlec L ectrom elt, 
capacity  + ton , ra tin g  300 k .v .a .— w as installed  in 
la te  1946, an d  w as fitted w ith  a  co n tac to r type o f 
con tro ller. A t tha t tim e, th e  co n tac to r type o f  a u to 
m atic  e lectrode co n tro l gear, m any  o f w hich are 
still carry ing  ou t very excellent w ork , w as the usual 
type fitted to  this k ind  o f fu rn ace  in E urope, 
a lthough  the A m ericans h ad  already  begun to  fit their 
fu rnaces w ith ro ta ry  con tro llers. E arly  this year the 
elec trode  co n tro lle r supplied  w ith  th e  fu rnace w as 
taken  ou t, an d  the la test type o f  ro ta ry  con tro ller 
substitu ted . T h is gave an  excellent opp o rtu n ity  o f 
com paring  th e  p e rfo rm an ce  o f  th e  fu rn ace  before 
an d  a fte r  the changeover, a lthough  it is fe lt th a t 
six m o n th s is p erhaps ra th e r  a  sh o rt tim e on w hich 
to  base final figures. A  schem atic  a rrangem en t o f 
th e  fu rn ace  an d  th e  electrical co n tro l g ear o f  the 
ro ta ry  type is show n in Fig. 1.

T he  pow er given to  the charge  is determ ined  by 
th e  cu rren t a n d  voltage in  th e  a rc  betw een  each 
elec trode an d  the charge  a t  any  instan t. T h e  value 
o f  th is pow er can  be  varied  by leng then ing  o r  sh o rt
en ing  the arc , a n d  the elec trode is m oved  by m eans 
o f  a  w inch m o to r (M ) w hich drives a cab le  drum  
th rough  a reduc tion  gearbox . T he cab le  passing 
over tnis d rum  is fixed, a fte r  passing  over a pulley 
system , to the electrode a rm  a t one end , and  to  a 
balance w eight a t  the o ther, so th a t any  ro ta tio n  o f 
th e  w inch d ru m  w ill im m ediately  a lte r the  position  
o f  the elec trode e ither up  o r dow n, depend ing  upon 
the d irec tion  o f  d rum  ro ta tion .

T he  w inch m o to r is a d.c. shun t-w ound  m achine, 
perm anen tly  excited a t a  co n stan t voltage. T he 
a rm a tu re  o f  the m o to r is directly  connected  to the 
o u tp u t te rm inals o f the d.c. gen era to r (G ), an d  will 
m ove in  a  d irec tion  an d  a t a  speed determ ined  by 
the p o la rity  an d  voltage across th e  g en e ra to r te r 
m inals. T h e  g enera to r itself is o f a  special type, 
know n as the “  A m plidyne.” I t  has an  extrem ely 
rap id  response to  changes in excita tion , and  also  a 
very high am plification  fac to r, i.e., a  sm all varia tion  
in excita tion  will p ro d u ce  a large varia tion  in  the 
“ A m plidyne ” ou tpu t. In  add ition , its o u tp u t is 
very  closely p ro p o rtio n a l to  th e  excita tion . T h e  o u t
pu t o f  the  “ A m plidyne ” w ill follow  very  rap id  
changes in  its excita tion , b o th  in m agn itude  an d  in 
po larity . T he electrodes can , therefo re , be m oved 
e ither up  o r  dow n an d  a t  a  speed w hich is co n 
tro lled  solely by the vo ltage and  po larity  o f  the 
relatively  sm all excita tion  p o w er app lied  to  the 
“  A m plidyne ”  con tro l field w inding.

C onnections a re  taken  fro m  the secondary  busbars 
and  the fu rn ace  bath , an d  th is vo ltage— w hich is 
p ro p o rtio n a l to  the a rc  vo ltage— is applied  to  the 
full-w ave rectifier (V ); d.c. cu rren t fro m  th is rec ti
fier, w hich is again  p ro p o rtio n a l to  the a rc  voltage, 
is passed  th rough  A B , an d  a vo ltage  d ro p  across AB 
p ro p o rtio n a l to  th e  arc  voltage is, th e re fo re , p ro 
duced. In  a  sim ilar m anner, a voltage d ro p  across 
BC is derived fro m  a full-w ave rectifier (W ) c o n 
nected across a  cu rren t tran sfo rm er, fitted  on  the 
fu rn ace  busbars. T h e  vo ltage d ro p  across BC is, 
therefo re , p ro p o rtio n a l to  th e  a rc  cu rren t. T he 
“  A m plidyne ” contro l field is connected  betw een 
the slider (D ) o f  p o ten tio m ete r rheosta t (AB) and  
the o u te r end  (C) o f resisto r (BC). T he  connections 
are  so m ade th a t the voltages across AB a n d  BC 
oppose each o ther.

Operational Mechanism
In  th is w ay it  is c lea r th a t, fo r a  ce rta in  ra tio  o f 

arc  voltage a n d  a rc  cu rren t the  po ten tia ls  a t D  an d  C 
will be  equal an d  no  c u rre n t w ill flow  in  the “ A m pli
dyne ” excita tion  field. T h e  position  of th e  slider 
(D ) a long  resistance (AB) c a n  be used to  determ ine  
th is ratio . T he equ ipm en t is so a rran g ed  th a t too  
high a  c u rren t— and  th e re fo re  excessive p o w er in 
the a rc— will p ro d u ce  a  vo ltage across D C  w hich 
energises the “ A m plidyne ” in  such a w ay th a t the 
w inch m o to r is ro ta ted  to  w ithdraw  th e  elec trode 
until balance is once m ore resto red . I f  the cu rren t 
is too  low , the  p o la rity  o f th e  voltage across D C  is 
reversed, a n d  th e  e lec trode is m oved  tow ards the 
charge. A p art fro m  the g rea te r sim plicity  o f  the 
equ ipm en t an d  absence  o f  co n tac to rs  requ iring  reg u 
la r m ain tenance , g rea te r e lec trode speeds can  be 
achieved w ith o u t d an g er o f “ h u n ting  ” o f  the  elec
trodes, as th e  speed o f co rrective m ovem en t o f  the 
elec trodes w hen n ea r th e  desired  position  o f  balance 
is p ro p o rtio n a l to  the  o u t o f  balance. In  o th er 
w ords, as th e  e lec trode m oves tow ards its ba lanced  
position , its speed  o f  m ovem en t is progressively 
reduced until ba lance  is achieved.

T h e  m ain  c ircu it-b reak er on this type o f  fu rnace  
is p rac tica lly  alw ays fitted  w ith an  inverse a n d  d e 
finite m in im um  tim e-lag  relay , w hich  allow s a n  over
load  to  be susta ined  fo r a  p rede te rm ined  tim e, d e 
pending  upon  its m agnitude. C learly , w ith  increased 
elec trode speeds u nder cond itions o f ou t-o f-balance , 
th e  d u ra tio n  o f  any  overload  will be reduced  in 
versely as the speed o f th e  electrode. In  th is w ay 
sh o rt circu its betw een an  e lec trode an d  th e  charge 
will be cleared  in  a  sh o rte r  tim e th an  w as possible 
w ith  th e  co n tac to r type o f  co n tro l a n d  th e  tim e-lag  
period  o n  th e  overload  relay  w ill be reached  fa r  less 
frequently . T h u s , a p a rt fro m  the accu racy  o f  c o n 
tro l o f  th e  system , o u tp u t w ill be  increased  and  c ir
cu it-b reaker and  oil m ain ten an ce  decreased  due to  
less freq u en t o p era tion  o f  the b reak er on overload .

R esults ob ta in ed  on  th e  in s ta lla tion  recen tly  co n 
verted  illu stra te  the in h e ren t advan tages o f  this
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AB A djusting rheostat 
BC Resistor 

D Slider 
G d c. Generator 
M Winch motor
y  j- Rectifiers

Im p ro vem en ts  iti E lec tr ic - fu r  nacc D esign
system . T he  users o f th is sm all fu rnace , w ho  m elt 
a  w ide varie ty  o f  steels, claim  th a t the equ ipm en t is 
show ing  a  saving in k .w .h. p e r ton  w hich varies 
slightly, depending upon the type o f steel being p ro 
duced  an d  the form  o f the fu rnace  charge. T he  best 
figure so  fa r in h igh-speed steel qualities has been 
10 per cent. T h ere  has also been a general saving 
o f tim e p e r heat o f  up  to  15 per cent., and  it is now  
possib le to  o b ta in  an  ex tra  h ea t from  the fu rnace  
every sh ift if required . R efrac to ry  cost per to n  
appears to haVe been reduced  an d  th e re  is a  definite 
saving in  elec trode consum ption , p resen t ind ications 
being tha t this is o f  the o rd e r o f  25 p e r  cent.

Electrode Gland
A fu rth e r saving in e lectrode consum ption  will 

be achieved by the recen t in sta lla tion  o f a  special 
type o f elec trode g land (Fig. 2). A lthough  these 
g lands have  been on  the fu rn ace  only fo r a very 
sh o rt tim e, there  w as an  im m edia te  im provem en t 
in  th e  genera l shape  o f  the e lec trode in  the fu rnace , 
tapering  being very m uch  reduced  an d  th e  electrodes 
rem ain ing  very close to th e ir nom inal d iam eter over 
p rac tically  the w hole o f th e ir length . P icking up  o f 
the g lan d  on  the elec trode has been elim inated .

T h e  ro o f  coo ler itself is o f  the conven tional w ater- 
cooled  type  resting  on  the ro o f, bu t a recess is 
m achined  in its u pper surface. A  n u m b er of

F ig . 1.— Schematic Diagram of 
Electric Furnace fitted with 
Rotary Control Gear.

F ig . 2. —  E l e c t r o d e
Arrangement showing  
Type o f Gland fitted.

m achined  steel segm ents rest loosely in  this recess. 
T he  m agnetic field p roduced  by the very  heavy c u r
re n t passing th rough  the e lec trode gives rise to  m ag
netic forces in th e  segm ents w hich m ove them  to 
w ards th e  electrode. W hen  the inner faces o f the 
segm ents a re  m oved  inw ards against th e  electrode, 
they  close the  gap  betw een th e  coo le r and  the elec
tro d e  an d  so p reven t the usual upw ard  s tream  of 
h o t gases. E lim ina tion  o f  th is stream  n o t only re 
duces ox idation  o f the elec trode, b u t also helps to  
im prove w ork ing  cond itions by reducing  fum e and 
sm oke in  the foundry . T h e  elec tro -m agnetic  forces 
induced  in  the segm ents are  sufficient to  pu ll the 
segm ents a ro u n d  th e  electrode, b u t no t strong  
enough  to  p reven t th e  e lec trode sliding th rough  the 
segm ents. W hen th e  e lec trode is raised, th e  seg
m ents au tom atica lly  fall aw ay from  it as th e  m ag 
netic c ircu it is b roken .
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Bureau o f Analysed Samples
a  g e n e r a l  m e e t i n g  o f the  co -opera to rs  o f  the 
B ureau  o f  A nalysed Sam ples w as held  on  N ovem 
ber 28 a t  Y o rk , D r. E . G rego ry  .p resid ing; betw een 
40 and  50 m em bers a ttended . M r. N . D . R idsdale  
gave a  rep o rt on  th e  p rogress achieved d u ring  the 
las t tw elve years, in  th e  course  o f  w hich h e  said :—

In Ju ly , 1938, there  w ere 41 s tan d a rd  sam ples 
available. T hese represen ted  ab o u t 200 standard ised  
elem ents o r constituen ts. T h is  y ea r th e re  w ere  now  
68 standard ised  sam ples availab le , including eigh t 
pu re  m etals o r reagents and  eigh t spectrograph ic  
standards. T hese  rep resen ted  som eth ing  like 350 
o r so s tandard ised  elem ents o r  constituen ts.

In  o rd e r to get the m ax im um  hom ogeneity , the 
B u reau  aim ed a t getting  non-curly  th in  m achinings 
w hich rem ained  on a  60-m esh sieve and  pass 
th rough  a 10-mesh. T h ere  w ere  som eth ing  like 300 
p artic les p e r one g ram  o f  steel, a p a rt fro m  som e o f 
th e  sm aller m aterial betw een ab o u t 30- to  60-m esh 
size.

T he B ureau con tinued  to  tak e  p recau tions to 
rem ove m oistu re  and in  som e cases oxygen from  the 
con ta iners in  w hich th e  m ach ined  steel w as sto red—  
especially  th a t w hich w as requ ired  fo r  de term in ing  
su lp h u r by the evo lu tion  process. T h e  sam e p re 
cau tion  w as tak en  fo r  crushed  ferro-alloys.

D u rin g  1938, and  again  in 1947, he visited the 
N atio n a l B ureau  o f  S tandards in A m erica, m eeting 
the  la te  D r. L undell an d  M r. H a rry  A . B right, w ho 
kind ly  show ed him  the deta ils o f  the ir process o f 
p rep a rin g  sam ples as w ell as th e  fo rm  o f  too ls they  
used fo r cutting . O n the w hole th e ir system  w as 
very sim ilar to  those  used here.

M ost m eta llu rg ists w ere  fam ilia r w ith  th e  com m on 
app lications o f the stan d ard  sam ples, i.e., m ainly  for 
th e  check ing  o f  ro u tin e  analyses by  m ak ing  a co n 
cu rren t d e te rm ina tion  o f  th e  s tan d a rd  sam ple  w ith 
a ba tch  o f  rou tine  sam ples; also fo r m ak ing  checks 
in  a  sim ilar w ay on  specific sam ples w hich  h a d  a 
com position  on  the bo rderline  o f  a specification 
such as su lphu r in the reg ion  o f  0.050 p e r cent. 
A n o th e r use w as fo r checking  new  m ethods o f 
analysis. M ethods w hich frequen tly  appeared  in 
th e  technical period icals, o ften  included  a n u m b er 
o f  tests m ade  on b . c . s .  sam ples as evidence o f  th e  
accuracy  o f  the m eth o d s in  question .

New Development
A  m ore  recen t use w hich had  sp rung  up  w as fo r 

th e  p rep a ra tio n  o f  g raphs fo r  p h o to m etric  m ethods, 
especially  since i t  had  been  possib le to  have  s tan 
d a rd s  show ing progressive increm en ts o f  d ifferent 
e lem en ts in ascending o rd e r such as Si, M n, C r, 
N i, M o, etc. T h is w as p a rticu la rly  usefu l in  the 
case o f  Si w here th e  p rep a ra tio n  o f  a s tan d a rd  
soluble silicate  so lu tion  w as n o t very  sim ple and  
it  w as difficult to  preserve the  a lka line  so lu tion  w ith 
o u t its  a ttack in g  th e  glass o f  th e  con ta iner. Som e 
m ore  recen t m ethods, such as th e  com bustion - 
su lp h u r m ethod , w ere  abso lu te ly  dep en d en t up o n

accu ra te  chem ical standards. In  a sim ilar way, 
spectrograph ic  s tan d ard s  w ere com pletely  depen
d en t on the accuracy  o f the chem ical analysis o f 
the stan d ard  rods.

T h ere  w ere ab o u t 1,200 lab o ra to rie s  using these 
s tan d ard s in  G re a t B rita in , including governm ent 
departm en ts  such as the A dm ira lty , A ir M inistry , 
M in istry  o f Supply , universities and  technical col
leges, independen t analysts, chem ical m anu fac
tu rers, engineers, founders, as well as h u n d red s  of 
w orks-chem ists in  th e  iron  and  steel industry .

Analytical Accuracy
Speaking in  genera l term s, it could  be  sta ted  that 

the accuracy  o f the analyses m ade in connection  
w ith the s tandard isa tion  h ad  considerab ly  im proved 
d u ring  th e  las t 12 years, b u t it  w as an in teresting  
fac t th a t though  the “ sp read  ”  o f th e  figures w hich 
w ere accepted  som e years ago  h ad  been narrow ed 
dow n in m ore  recen t years, in  m ost instances the 
general average figures h ad  altered  very  little  w hen 
ever a re-analysis had  been m ade, excep t in certain  
cases such as the determ ination  o f silicon in  cast 
iron , w here it had  been  found  th a t a  second  ev ap o 
ra tio n  d id  p rec ip ita te  a  sm all b u t som ew hat signi
ficant am o u n t o f  silicon, thus giving a result w hich 
w as 1 o r  2 per cent, (o f the Si con ten t) h igher. A 
sam ple o f  red  oxide iro n  o re  w hich w as analysed in  
1925 show ed an  iron  co n ten t o f  58.2 per cent. T he 
sam e sam ple re-m ixed and  re-analysed  by  th e  la test 
recom m ended  m ethods by ab o u t a  dozen  experi
enced  chem ists show ed 58.1 p e r cent. T h is  w as a 
rem ark ab ly  good agreem ent.

T h e  use o f B ritish  S tan d ard  m ethods by  th e  co 
opera tin g  analysts d u ring  m ore  recent years h a d  led 
to  b e tte r ag reem en t and  th is w as well illu stra ted  in 
the analysis o f  the p erm an en t m agnet a lloy  s tan 
d a rd  ( b .c .s .  N o . 233).

A n in teresting  c o u rt case arose  a little  w hile ago 
in w hich the question  o f  analy tical to lerances arose. 
T he  p lain tiffs had  b o u g h t som e ph o sp h o r-b ro n ze  to  
a s tringen t specification o f  a m ax im um  o f 0.01 per 
cent, phosphorus. T he  sam ple o f th e  parcel had 
been subdivided and  sent to  several analysts w hose 
results varied  appreciab ly . T h e  d efen d an ts  h ad  
scrutin ised  th e  C ertificate  o f  A nalysis o f th e  b .c .s .-  
B ronze “  C  ” (N o. 207) and  noticed th a t th e  p hos
pho rus co n ten t w hich averaged  0.55 p e r  cent, 
show ed a  range  o f  figures vary ing  p lu s o r  m inus 
0.01 p e r  cen t. I t  w as th ere fo re  cla im ed  th a t w ith 
such a  fine specification  a  to le rance  in th e  figures 
rep o rted  should  b ea r som e re la tionsh ip  to  th e  to le r
ance  show n on  th e  b .c . s .  certificate, w here chem ists 
h a d  rep o rted  resu lts a f te r  ca re fu lly  verify ing  th e ir  
figures. A t first it w as difficult fo r th e  lay m an  to  
app rec ia te  th a t any  to lerance  shou ld  be allow ed, 
b u t the im partia l ev idence o f  th e  certificate u n 
d o ub ted ly  im pressed th e  judge and  con tribu ted  n o t 
a  little  to  the dependan ts w inn ing  th e ir  case.

I t  w as difficult to  assess precisely  how  m an v  
disputes on  analysis had  been avoided o r settled
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B u re a u  o f  A n a ly se d  Sam ples

by the use o f  B.C. S tandards, b u t there  m ust have 
been a large num ber. H e recalled in his e a rlie r days 
how  steelw orks som etim es h ad  th e  analysis o f  th e ir 
steels checked by  ou ts ide  independen t um pires w ho, 
in  som e instances, had  very  little  experience in  such 
w ork ; consequently , the results w ere occasionally  
very u n fo rtu n a te  and  large casts o f  steel w ere 
som etim es rejected  and  there  w ere m an y  h e a r t
burnings. I f  in  those days th ere  had  been  a u th o r i
ta tive s tan d a rd  sam ples such as w ere now  ava il
able, th e  w orks chem ists and  the m anagem ent w ould 
have regarded  such sam ples as o f  im m ense value.

Conclusion

T h e  last tw elve years had  been a  period  o f  steady 
progress d u rin g  w hich som e 27 new  stan d ard  
sam ples h ad  been  p rep ared  an d  m ade availab le; in  
add ition , a  considerab le  n u m b er o f renew als o f 
existing  stands h a d  been p repared . T h e  q ua lity  o f 
th e  p ro d u c t an d  the ag reem en t betw een chem ists 
had  likew ise im proved.

I f  asked w hat w as the m ost im p o rtan t c o n tr i
bu tio n  these s tan d a rd s had  m ade in  th e ir  ow n field, 
he w ould say th a t it w as th a t they had  b rough t 
chem ists all over the co un try  in to  m o re  in tim ate  
and friendly  co n tac t w ith  one an o th e r, given them  
a m uch b e tte r know ledge o f  th e  s tan d a rd  o f  accu 
racy  o f  the ir ow n w ork  and  o f  the m ethods o f 
analysis they  h ad  been  using— and m ost im p o rtan t 
o f  all— pro m o ted  a g rea t deal o f good-w ill. T his 
could  on ly  have been achieved w ith the valuab le  
assistance and  encou ragem en t o f  th e  large num ber 
of co -w orkers fro m  d ifferen t areas.

M r. P . D . R idsdale  in  a  R e p o rt d ea lt w ith  the 
m ore com m ercial aspects. D u rin g  th e  period  1947 
to  1949, no less than  1-J- tons o f  sam ples w ere sold 
and  this y ear nearly  h a lf  a  to n  h ad  been  delivered. 
A change in dem and  h ad  recen tly  been no ted  and  
alloy  steels and  cast iron  h ad  rep laced  p la in  ca rb o n  
steels as “ best sellers.”  B ars fo r  use as spectro- 
g raphic  sam ples w ere also  p rov ing  popu lar. T w en ty  
per cent, o f the sam ples w ere exported . A p p rec ia 
tion  w as expressed o f  the w ork  d o n e  an d  a v o te  o f 
thanks w as accorded  by th e  delegates to  the  ch a ir
m an  and  d irec to rs  o f  th e  B ureau  fo r th e ir  
hospitality .

Imperial College Union
The 16th Annual Report of the Vacation W ork Scheme 

shows that 515 students in science and technology dur
ing their summer vacation gained 4,413 weeks of indus
trial experience and earned over £20,000. Some went 
abroad and others were engaged in home industries. 
The report lists many dozens of concerns which accept 
students and amongst these a t least 25 possess foundries. 
A surprisingly large number also accept overseas 
students—a fact which may on occasion solve a press
ing problem. M r. J. Newby, at the Im perial College, 
Prince Consort Road, South Kensington, is the super
intendent of Vacation Studies and no doubt he will be 
only too pleased to handle inquiries.

Metal Chills
B y  “  Trouper  ”

W hen a  p a tte rn  is sen t in to  th e  fou n d ry  ca rry in g  
n arro w  cavities the prob lem  facing the m o u ld e r is 
how  to  get a c lean  lift a n d  a t the sam e tim e  ram  
the sand  hard .

F ig . 1.— Shaped Chill 
Insert used fo r  Pro
ducing an A w kw ard  
Cavity in an A lum i- 
nium-alloy Casting.

I f  the  casting  is 'to be in  brass, o r  iro n , a  piece 
o f  sand  co re  can  be ram m ed  in w ith  th e  m ould . 
T h is  sim ple m ethod  w ill leave a clean  ho le  in the 
casting  and  th ere  is no  risk o f  loose partic les o f  
sand  w ash ing  in  w ith  the  m etal. I f  th e  casting  is 
to  be m ade in an  a lum in ium  alloy , a  m uch  m ore  
sa tisfac to ry  job  can  be tu rn ed  o u t by inserting  a 
m eta l chill. T h is chill can  be m ade o f  brass, iron , 
o r  steel, as show n in Fig. 1. T h e  section above the 
do tted  line is ram m ed  in w ith  the m ould . T h e  
cross-bar, o r flange, p revents the chill fro m  falling  
aw ay fro m  the m ould .

W hen the m ou ld  is cast, th e  chill w ill be  su r 
rounded  b y  m o lten  m eta l an d  this is w here  the 
tro u b le  starts . A fte r the casting  has solidified, it 
wilL be fo u n d  th a t  th e  chill is firm ly em bedded  in 
the casting  and  ca n n o t be m oved. T o  overcom e 
this difficulty it is as w ell to  m ake  a  paste o f  p lu m 
bago and  paraffin  and  polish th e  chill befo re  p u ttin g  
it in the m ould . T h e  a lum in ium  alloy  m ust be 
allow ed to  coo l dow n as low  as perm issib le  an d  
p o u red  very  slow ly. I f  these in s tru c tio n s a re  
carried  o u t, th e  chill w ill fall ou t o f  th e  casting  and  
leave a  clean  ho le  th a t  needs n o  fu r th e r a tten tio n .

Rai’ways Research Organisation
The Railway Executive has decided to integrate the 

research facilities of the different regions into a single 
research departm ent which will come into operation on 
January 1, 1951. The appointments have already been 
announced of Mr. T . M. Herbert, formerly research 
manager, l .m .s . ,  to be director of research, and o f Mr.
E. M organ to be assistant director. The following 
appointments as superintendents of the various divisions 
of the new department are now announced:— Mr. T. 
Baldwin (Engineering Division),M r.T . H. TurnerfM etal- 
lurgy Division), M r. T. A. Eames (Physics Division), Mr.
F. Fancutt (Chemistry Division), Mr. C. G. Winson (Tex
tile Division), and M r. M. G. Bennett (Operational Re
search Division).
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Industrial Research
Dr. J . E. Hurst's Presidential Address to the Institute of Vitreous Enamellers

o n  b e i n g  i n d u c t e d  to  th e  p res iden tia l ch a ir a t the 
H arroga te  C onference  o f  the In stitu te  o f V itreous 
E nam ellers, D r. J. E. H urst, j .p . ,  delivered his address 
on  In dustria l R esearch , in the course o f w hich he 
s a id :— “ Fused  on m etal ” is the opera tive  phrase in 
o u r  defin ition  o f v itreous enam elling , an d  the im pli
ca tions o f  this ph rase  a re  alm ost in  them selves a 
sufficient defin ition  o f  the industry . A s chairm an  
o f the Lichfield Johnson  Society I  m ay be forgiven 
a sh o rt d igression in to  Jo h n so n ’s d ictionary . T here, 
th e  verb “ to  enam el ”  is defined as “ to  inlay “ to 
variegate  w ith  co lours, p roperly  w ith  co lours fixed 
by fire,” and  this verb is derived  from  an o lder noun  
“ am el,” w hich is th e  “ m a tte r  w ith  w hich the varie 
gated  w orks a re  overlaid , w hich we call enam elled .” 
T h e  use o f  the w ord  “ am el ” is illu stra ted  by Jo h n 
son w ith  a  passage from  the g rea t chem ist, R obert 
Boyle’s w ork  on co lou rs in w hich he tells us th a t th e  

"  m ateria ls  o f  glass, m elted  w ith calc ined  tin , com 
pose an  u n d iaphanous body. T h is w hite am el is 
the basis o f  all those fine concretes th a t goldsm iths 
and  artificers em ploy in the cu rious a rt o f enarnel- 
ling.”

F in e  concretes w ere understood  by Johnson  and 
Boyle as m aterials fo rm ed  by coalescence an d  w hat 
to  them  w as am el to  us is enam el, b u t we still insist 
th a t enam elling  is done p roperly  w ith co lou rs fixed 
by fire. In  defining “ v itre o u s ” as glassy an d  to  
“ v itrify  ” as to  change in to  glass, Johnson  again  
draw s upon  R o b e rt B oyle fo r  his illu s tra tion  in  the 
fo llow ing passage from  th e  sam e w ork  o n  colours. 

“ U pon  the know ledge o f the d ifferent w ays of 
m aking  m inerals an d  m etals capab le  o f  v itrifica
tion , depends the a rt o f  m aking  co un te rfe it o r 
fictitious gem s.”

A ny  baseness o f m otive im plied in th e  use o f  such 
know ledge is quite foreign, o f course, to  the v itreous 
enam eller, bu t it is know ledge o f  this k ind w hich 
constitu tes the science o f  enam elling.

Science in  its w idest sense m eans learn ing  o r know 
ledge, an d  in  its m ore  restric ted  sense ordered  k now 
ledge in  w hich, as a  resu lt o f  observation  and  experi
m en t, th e  u n d ers tand ing  o f  ph en o m en a  is a ided  by 
th e  system atic  o r o rdered  classification o f  the k now 
ledge gained. T he  pu rsu it o f  science is the p u rsu it 
o f know ledge, an d  as an  occupation  th is is classified 
and  described as research .

It is 'n teresting  to  speculate  on the influence of 
th e  tw o great w ars in p ro m o tin g  an d  accelerating  
research  developm ent du ring  this cen tu ry , and  w hat
ever views any  o f us ho ld , we can n o t fa il to  recog
n ise the terrific  im pulse to  research  ac tiv ity  fo llow 
ing up o n  each  o f  th e  tw o w orld  w ars. I  am  m ore  
concerned , how ever, in  th is address to d irec t a tte n 
tion  to  one  o r  tw o aspects in  connection  w ith in d u s
tr ia l research  an d  its o rgan isa tion , w hich I  th ink  are  
o f  im p o rtan ce  to  us as industria lists and  w hich I 
som etim es th ink  escape a tten tio n  on th e  p a r t o f  m any

o f those w ho  w ould  p la n  o u r research  o rgan isa tion  
and  tra in ing .

T h e  various b ranches o f  science w e recognise  to 
day , e.g., chem istry  and  physics, da te  b ack  to  the 
very d aw n  o f  civ ilisation  and  are , in  fac t, purely  
a rb itra ry  d ivisions in  organised  science barely  a 
coup le  o f cen tu ries old. T he  scientist o f the seven
teen th  and  eigh teen th  cen tu ries w as neither chem ist 
n o r physicist, an d  th e ir search  fo r know ledge recog
nised no such a rb itra ry  boundaries. F o r  exam ple, 
th e  R o y a l Society grew  o u t o f  “ an  assem bly of 
learned  and  cu rious gen tlem en, o f w hich R o b e rt 
B oyle w a s . a  m em ber, w ho applied  them selves to  
the study  o f  experim en ta l science, o r, as it w as then  
called, th e  N ew  P h ilosophy . A s a fu r th e r exam ple, 
M ichael F a ra d a y ’s first c o n tr ib u tio n  to  science w as 
an  analysis o f  a specim en o f  na tive  caustic  lim e; his 
rep u ta tio n  w as m ad e  by the liquefaction  o f  ch lo rine  
an d  gases. H e  d iscovered  benzene an d , a lthough  his 
im m o rta l w ork  w as his experim en ta l researches in 
electricity , h is m eta llu rg ica l researches in  the field 
o f  alloy steels w ere o f  considerab le  significance.

Industrial Research
In d u stria l research , like ch arity , shou ld , an d  does, 

begin a t  hom e in in dustry  itself. In so fa r  as it is in 
fac t the p u rsu it o f know ledge, 1 am  satisfied th a t 
in som e degree o r o ther, even in the sm allest u n it o f 
industry , such  research  is co nstan tly  in  p rogress. 
T h is  fac t, 1 o ften  th ink , is overlooked  an d  so  o ften  
do  w e h ea r the view s expressed th a t, because an 
organ isa tion  is sm all, it  e ither c an n o t affo rd  research  
o r  can n o t app ly  research . In  a ga thering  such  as 
this there  m ust be m an y  am ongst us w ho can  cast 
the ir m inds back  to  th e ir  early  efforts in  estab lish 
ing the ir o rgan isa tions, a n d  th e  ho u rs  o f  effort and  
experim en t in  establish ing th e ir p rocesses an d  the 
m idnight oil in  study , ca lcu lating  and  read ing  and  
search ing  fo r  in fo rm atio n . W h a t w as th is if  it  w asn’t 
research?  W ithou t pausing , how ever, to develop 
these though ts , as I  am  m o re  concerned  w ith  research  
in  la rg e r in d u stria l un its, th e r e . a re  those w hich in  
their developm ent reach  a  stage w here som e fo rm  
o f  o rgan isa tion  is separa te ly  en tru sted  w ith th e  task 
o f  dealing  w ith  th e  research  activities. In  its sim 
p lest fo rm  w e used  to  call it engaging a  chem ist and  
establish ing  a  lab o ra to ry , a n d  this w as looked  to  fo r 
th e  testing  and  exam ina tion  o f  o u r raw  m ateria ls  
an d  p ro d u c ts , the  p rov ision  o f  all so rts  o f  technical 
an d  scientific in fo rm atio n  and  th e  possib ility  o f  it 
p roducing  som e epoch-m ak ing  o r  ce rta in ly  highly 
profitab le  d iscovery  w as an  ever-p resen t hope.

C onsidered  in the light o f  the a rb itra ry  divisions 
in w hich m odern  science, w he ther p u re  o r  applied , 
is tau g h t in  o u r universities, colleges an d  schools, 
any  industry  is highly com plex. O u r ow n enam el
ling industry  is an  exam ple. A  scientist in  th is in 
dustry  m ust read  chem istry ; he can n o t neglect his
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organ ic  chem istry  o r  geology o r m ineralogy , and  in 
these days m ust have a t least a com prehension  o f 
m odern  physics an d  w ithal! m ust be a b it o f  a 
fo u n d ry m an , m etallu rg ist an d  fuel technologist. 
Such versatility  o r  com plex ity , w hichever you  will, 
is fo rm idab le  only in th e  light o f the a rb itra ry  divi
sions o f  m odern  science teaching.

S uperim posed  upon  the developm ent o f industria l 
research  w ith in  the un its o f  industry , the develop
m ent o f  co-opera tive  research  in  industry  has 
characterised  the period  since the end o f the first 
w orld  w ar. T h a t th e  recognition  o f  th e  value and  the 
need fo r co -opera tive  in dustria l research  effort has 
gained in strength  enorm ously  d u rin g  this period  
m ust be accepted  w hatever views we m ight have 
as to  the  m an n er in  w hich such research  is organised . 
1 like to  th ink  th a t the fo rm a tio n  o f o u r technical 
institu tes, o u r  ow n, fo r exam ple, du ring  this period  
and  o thers even befo re  the first w orld  w ar, in so fa r  
as they  a re  p rim arily  concerned  w ith  the exchange 
a n d  d issem ination  o f technical in fo rm atio n , can  be 
regarded  as th e  in itia l steps an d , in  fac t, p a r t o f  this 
m ovem ent tow ards co-opera tive  research  effort. 
F inancia l considera tions, as fo r exam ple, those re 
qu ired  in  m aking  availab le  to  industry  equ ipm en t o f 
expensive ch a rac te r, X -ray  d iffraction  ap p a ra tu s , the 
e lec tron  m icroscope, the m ass spectrom eter, vacuum  
fusion  equ ipm en t, qu ite  ap a rt from  the staff req u ire 
m ents in  the ir op e ra tio n , ju stify  som e fo rm  o f co 
opera tive  effort. T h e  ever-increasing  cost o f  the 
ins trum en ta tion  o f  a m o d ern  industria l research  
lab o ra to ry  is now  by no  m eans the least o f  the p ro b 
lem s facing the research  d irec to r to -day , an d  it  is 
recognised th a t the availab ility  o f  m o d ern  in s tru 
m ents in in dustria l research  is now  indispensable.

I  am  specially anxious to  d irec t a tten tio n  to  the 
expansion  o f  research  activities an d  research  p ro 
g ram m es in to  th e  fields o f  opera tio n a l research . 
T here  w as a  tim e w hen research  in  industry  w as 
confined to the lab o ra to ry  an d , a lthough  any such 
restric tions have  been  d isappearing  steadily  o ver the 
years, the real need fo r ex tension  o f  the fields o f 
activity , bo th  on  th e  p a rt o f research  un its  in  industry  
a n d  th e  co -operative research  associations, is as yet 
in m y view only partia lly  recognised. T he  yield o f 
castings successfully  enam elled , fo r exam ple, is 
never 100 p e r cent. T he  p ro p o rtio n  o f  defects m ay 
have been com m ercially  accep tab le  h itherto , bu t 
under p resen t-day  cond itions o f  lab o u r shortages, 
high costs, and  insistent dem ands and  im provem ent 
in  yield o f  even one per cen t, is o ften  o f  such  great 
value as to  ju stify  trem endous effort. Such fu rth e r 
effort and  inqu iry  b rings in to  p rom inence  som e p ro 
cess varia tion  a t  som e stage, an d  this p rov ides just 
one single exam ple o f  how  process research  and , in 
fac t, opera tiona l research  is b ro u g h t w ith in  the  scope 
o f  research  activity.

Personnel and Training
In  m y view , th e  m ost im p o rtan t aspect o f  th e  

w hole sub ject o f  research  in  general an d  industria l 
research  in  p a rticu la r is th a t o f  personnel an d  its 
tra in ing . M uch  serious co nsidera tion  is being given 
to  this m atte r by m an y  com m ittees w ho are  p lan 

ning research  of all k inds. T h e  B arlow  C om m ittee , 
fo r  exam ple, concerned  itself w ith  an  estim ate  o f the 
n u m b er o f qualified scientists requ ired . A t the be
hest o f  th e  A dvisory  C ouncil on  Scientific Policy , 
the M in istry  o f  L ab o u r em barked  up o n  a  n o t very 
successful a ttem p t to  estim ate the existing num ber 
o f qualified scientists. O th e r surveys have  been m ade 
by v arious educational and  industria l bodies. A ll 
these surveys an d  a ttem p ts to  p rov ide  sta tistical in 
fo rm a tio n  a re  very  necessary and  very  pra isew orthy , 
bu t n o t yet has th ere  been any  a ttem p t to  assess o r 
guide us, a t  least as fa r  as industria l research  is co n 
cerned , as to  w hat a re  the real qualifications re 
quired .

W e, as industria lists relying o n  research , m any o f  
us research  d irectors, m anagers an d  leaders, an d  
m any  o f  us actually  engaged daily  in research , 
realise as a  resu lt o f experience th a t a  w hole string  
o f U niversity  D egree  qualifications in  them selves—• 
b . s c . ’s ,  p h .d . ’s ,  an d  the like, a re  no  guide to  real 
research  ability , an d  it is, in  fact, a  d isappo in tm en t 
th a t this should  be so. T he  sp irit o f  inqu iry , in itia 
tive in inqu iry , an d  creative ability  so em inently  
desirab le  in research  w orkers o f  all k inds, a re  so 
o ften  no t revealed by academ ic qualifications, and  
certain ly  in the field o f  industria l research  a re  just 
as likely as n o t to  be fo u n d  in  m en  unaccom pan ied  
by such qualifications.

Curiosity
M y friend , S ir B en L ockspeiser, in analysing the 

m otive ac tu a tin g  the  scientists o r  research  w orker, 
reaches the conclusion  th a t in th e  lim it he  is ac tua ted  
by  no th ing  m ore  th an  sheer cu riosity . T his curiosity  
on  the p a r t  o f th e  six teen th -cen tu ry  scientist, V an  
H elm o n t, led  h im  to p lan t a  w illow  tree in  a w eighed 
qu an tity  o f  d ry  earth  an d  supply  it w ith  w ater only. 
By w eighing he found  a t th e  en d  o f  five years the 
tree  h ad  gained  164 lb. in  w eight, w hile the ea rth  
had  lost only  a m a tte r o f 2 oz. F o r over 100 years, 
lack o f  fu r th e r curiosity  as to  this p roperly  co n 
duc ted  experim en t allow ed it to  rem ain  as p ro o f  th a t 
prac tica lly  all the  substance o f  the tree  w as w ater, 
an d  so it rem ained  un til P riestley  show ed th a t green 
p lan ts ab so rb  c a rb o n  dioxide from  the air.

Status
T he view is expressed frequen tly  th a t industria l 

research  should  be carried  o u t an d  expanded  by in 
d ustry  itself, by reason  o f  its close to u ch  w ith  de
velopm ent an d  p roduc tion . T he very sam e view, 
and for the very  sam e reason , can be held as to 
the tra in ing  o f industria l research  w orkers. T he 
value o f  such tra in ing  in in dustry  needs no em phasis 
to this Institu te , an d  th e  im portance  o f  this w hole 
sub jec t o f  tra in ing  is accen tuated  ow ing to  the 
sh o rte r  tim e a  young  m an  has availab le  in these days 
fo r tra in ing  as opposed  to  earn ing  a living.

W hilst it is n o t difficult to  agree as to  the real 
value o f  industria l tra in ing , it is likewise n o t diffi
cu lt to  ag ree  th a t all industria l un its  c an n o t fo r one 
reason  o r  a n o th e r  p rov ide  tra in ing  facilities. F o r  
this reason  alone  it  is g ra tify ing  to  industria lists to  
observe the a ttem p ts to  fu r th e r the developm ent o f 

(C on tinued  on page 514.)
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Research—Another Viewpoint*
B y  J .  F . K a y se r , A ssoc. M e t.

T h e  u ltim ate  ob jec t o f industria l research  is to 
m ake m oney. A n  industria l research  departm en t 
m ay be a necessity  o r  a specu lation . M o d ern  p ro 
duc tion  is conducted  on such a  large scale  th a t 
ind iv idual m anu fac tu res , be they raw  castings, re fri
gera to rs, sew ing m achines or m o to r cars, canno t 
each  be th e  p ro d u c t o f  an ind iv idual c ra ftsm an . A 
c ra f tsm an  is given w ork  o f such a n a tu re  th a t th e  
p ro d u c t o f his skill enables o th e r less-gifted w orkers 
to assist in  th e  econom ic  p ro d u c tio n  o f  large n u m 
bers o f  h igh-quality  castings o r  re frig e ra to rs  o r 
m o to r-ca rs o r the like. Successful m an u fac tu re  
calls fo r the co -opera tion  o f  a n u m b er o f  craftsm en. 
T he w ord “ c ra ftsm an  ” is, how ever, seldom  used in  
these days because it  h as  so w ide a m eaning. T o o l
m akers a re  craftsm en ; so a re ’ m any m oulders and 
steel m elters and  the m en w ho o pera te  co ld-ro lling  
mills. O ne can  only  m ake the best possible use o f 
a to o lm ak er, a m o u lder o r a steel rnelter if he is 
suppo rted  by an adequa te  research  departm en t.

T he  m ajo rity  o f industria l o rgan isa tions are  
expert in th e  sale o f  a lim ited  range o f m an u fac 
tu res  and  it is the d u ty  o f th e  p ro d u c tio n  d e p a rt
m en t to  m an u fac tu re  the requ ired  articles in  the 
num bers called  fo r. T he  ha ll-m ark  o f  successful 
m ass p ro d u c tio n  is un ifo rm ity . A  sufficiently skilled 
to o lm ak er can  p ro d u ce  tools th a t a re  iden tical in 
every respect, b u t the p ro d u c t from  these tools, o r 
even the p ro d u c t fro m  any  one  o f  them , is no t 
necessarily  alw ays the sam e and  one o f  the m ain  
du ties o f  a  research  d ep artm en t a ttached  to  an  e n 
g ineering  w orks is to find ou t th e  cause o f the v a ria 
tion  and  then  to  m ake recom m endations th a t will 
im prove m atters. T h a t o ften  necessitates p ro found  
researches in to  the p roperties o f  m etals w hich m ay  
call fo r  th e  app lica tion  o f  the resu lts o f  fu n d a 
m en ta l research  to  a  m an u fac tu re  o f such a  sim ple 
th ing  as, say, a nail. A  steel m elter m ay  experi
ence tro u b le  w ith his fu rnace  roof. A  research  
d ep artm en t equ ipped  w ith X -ray  ap p a ra tu s  m ay 
well be requ ired  to  get to  the cause o f the trouble .

Such research  dep artm en ts  a re  necessities. T h e ir 
co -opera tion  enab les p ro duc tion  to  con tinue  
sm ooth ly  and  o ften  a t reduced  cost and  increased 
ra te . T o  enab le  them  to  w ork  successfully  they  
m ust be  adequate ly  housed  in c lose p rox im ity  to  the 
p ro d u c tio n  dep artm en ts  they  serve and  a consider
ab le  p ro p o r tio n  o f th e  research  d ep a rtm en t staff 
m ust be in tim ately  acqua in ted  w ith  cu rren t m a n u 
fac tu rin g  p rocedure . In  these days, they  are  usually  
overw helm ed w ith w ork  because raw  m ateria ls  are  
in  sh o rt supply , and the p rob lem  o f how  to m ake 
d o  w ith  w hat is availab le  m ust be solved a t th e  sam e 
tim e  as a substitu te  m ateria l is being so u g h t for.

Som etim es a research  d ep a rtm en t is established 
fo r the specific pu rpose  o f  developing o r  even d is
covering  a  new  and  useful p ro d u c t. Such a  research  
d ep a rtm en t is definitely  a speculation . I t m ust.

* At the sam e tim e as Dr. H urst’s Presidential Address 
(printed in the previous pages of th is  issue) was being  
prepared for press, an article on the same subject was sub
m itted independently by Mr. K ayser. This has been printed 
sim ultaneously a s it reveals other aspects.—E d i t o r .

how ever, n o t be fo rgo tten  th a t a specu lation  is no t 
necessarily a  m ad  gam ble. T he co -opera tion  o f  
several research  d epartm en ts  has g iven us the w on
derfu l m agnets o f to-day, the la test o f w hich, w eight 
fo r w eight a re  tw enty  tim es as efficient as th e  best 
p e rm an en t m agnets o f  35 yrs. ago. T he  orig inal 
research  w ork  w as p u t in hand  as a specu lation  and 
paid  a  good  dividend.

It is com parative ly  easy to  evalua te  the w ork  o f  a 
research  d ep a rtm en t w hich restric ts its activ ities to  
speculative research ; it m ay , o f course, show  a  co m 
p le te  loss. A  research  d ep a rtm en t a ttach ed  to  p ro 
d u c tio n  d epartm en ts  will, on the o th e r h an d , never 
be a com plete  loss, bu t it is difficult to  evalua te  its 
w ork. I t  is an  essen tia l service in  the sam e w ay th a t 
a too l-room  is an  essential service. T he  cost o f  
m ain ta in ing  e ith e r can be easily  ascerta ined  b u t it is 
d o u b tfu l if anyone  has ever been ab le  to  qu o te  th e ir  
value in £  s. d.

British Standards Institution
N ew  S ta n d a rd  fo r  C arban Steel C astings

A b .s .  specification just issued deals with ordinary steel, 
castings for general engineering purposes. It is a  revision 
of b .s .  592 of 1940 and replaces b .s . 24, Part 4, 
Specification No. 10. The foreword reminds readers 
that, although the test-bars may be either attached 
to the casting o r separately cast, the test values 
reported represent the quality o f steel used and 
not necessarily those of the casting. Three grades
are put fo rw ard :—A. 28 tons per sq. in. tensile; B, 32 
tons per sq. in. tensile; C, 35 tons per sq. in. tensile. 
The chemical composition required shows the maximum 
percentage figures to b e :—Si. 0.60; Mn. 1.00; S and P, 
0.06 per cent., with 0.25 per cent, limit C for G rade A, 
0.35 per cent, fo r B, and 0.45 per cent, for Grade C.

All castings have to be heat-treated and must give 
the following minimum figures: —

Properties.
Grade

A. B. C.
U.T.S., tons persq . in.
Yield stress on 0*5 per cent, proof stress,

23 22 35
tons pur sq. in. . . 14 1« 17.5

Elongation, per cent. 22 20 15
Angle o f bend (minimum) 120 dog. 90 deg. No Teat

The specification details many acceptance conditions, 
including those involving welding. Indeed, so far as 
this is concerned, the procedure is set out in an appen
dix. In general, the specification follows the normal 
pattern now well established for cast products.

M o n th ly  In fo rm a tio n  Sheet
The October inform ation sheet issued by the British 

Standards Institution, 24-28, Victoria Street, W estmin
ster, London, S.W .l, lists under “ New Standards Issued,” 
b .s .  1428, Part a1 :1950, Carbon and hydrogen com bus
tion train—Pregl type (microchemical apparatus), 3s.; 
b .s .  1501/6:1950, Steels for use in the chemical, petro
leum and allied industries, 12s. 6d. This British Stan
dard provides for a series of carbon and alloy steel 
specifications in the form  o f :—(1) Plates, sections and 
bars; (2) forgings; (3) castings, and (4) bars for bolting 
material. U nder “ Revised Standards Issued,” there are
b .s . 592:1950, Carbon steel castings for general engi
neering purposes (2s.). and b .s .  673:1950, Pneumatic 
tools and accessories (3s.).
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Cored or Bored ?
H ow  tim es have changed  

By J. H. Preston 
1930

The foundry manager o f the Cross-joint Foundry 
Company telephones tlie manager o f the H yreek Glue
works :

" Hello, George, how’re things? G ood! Look, 
George, this order you’ve sent us for a pipe - bend. 
Your sketch snows tour cored holes on the flange. 
Let’s make them solid, and drill them out afterwards.
. . . OK. thanks George, see you at the match 
Saturday— Cheerio” !

1950
Letter from  the Cross-joint Foundry Company to 

the M am m oth Chemical Corporation (Hyreek Glue- 
works Division):

D ear Sirs,— With reference to your order No. 
Z/X 20146/8H B /606. Reference B S /A B C /D h B /641 / 
AB. Your Drawing No. 6018321, Revision 1082/4, 
Pattern 8U93B. Tnis drawing shows four 1-in. dia. 
cored holes in  the flange of the casting and we beg to 
suggest that production would be facilitated if this 
section was cast solid and the holes drilled in the 
course of machining. W e trust you will approve this 
alteration and let us have your authorisation in due 
course.

Yours, per, pro, etc.
Letter from  the M am m oth Chemical Corporation to 

the Cross-joint Foundry C om pany . —
D ear Sirs,— O ur Order No. ' Z /X 20146/8H B /606. 

Reference B S/A B C /D H B /641/A B , D ig. No. 6018321, 
Revision 1082/4, Pattern 8093B. We beg to  acknow
ledge your request fo r an  amendment to this design, 
but must point out that these castings have previously 
been made by the Blowhole Foundry Company, in 
which case a similar request was refused. O ur 
director of research, Dr. Dimbrain, has advised that 
he can see no good reason for acceding to this request; 
however he intends shortly to visit your works in order 
fully to discuss all phases o f the matter.

Yours, pier. pro. etc.
Letter from  the M am m oth Chemical Corporation 

(Hyreek Glueworks Division) to the Cross-joint 
Foundry C om pany:

D ear Sirs,— Our Order No. Z /X 20146/8H B /606, 
Reference B S/A B C /D H B /641/A B , Drawing No. 
6018321, Revision 1082/4, Pattern 8093B. Will you 
kindly inform  us of the position of this order as de
livery is urgently required.

Yours, per, pro, e'c.
Letter from  the M am m oth Chemical Corporation 

(Hyreek Glueworks Division) to the Cross-joint 
Foundry Com pany.

Dear S irs—Our Order No. Z /X 20146/8H B /606. 
Reference B S/A B C /D H B /641/A B , Drawing No. 
6018321, Revision 1082/4, Pattern 8093B. With refer
ence to  your request fo r an  amendment to this design 
and the visit o f our Dr. D im brain and four o f ou r design 
experts to your works six weeks ago, we wish to state 
that we are unable to accede to your request and desire 
you to proceed with manufacture as speedily as pos
sible. Any high-level technical assistance we can give 
you on this m atter will be gladly forthcoming.

Yours, per pro. etc., etc.

An e x p lo s io n ,  which wrecked a stove-enamelling plant 
at the works of Cox & Company (Watford), Limited, 
tubular steel furniture manufacturers, recently, in
jured four factory workers.

Diesel Locom otives
The productivity team from the Diesel locomotive 

m anufacturing industry, which visited the U .s .a  in 
the early part o f this year, makes far-reaching recom
mendations in a report published last week by the 
Anglo-American Council on Productivity.

In an introductory statement, the team  points to 
the enormous opportunity which was offered to the 
Diesel-engine manufacturing industry o f America when 
the great and costly change-over from  steam to Diesel 
traction was undertaken, with the assistance of the 
American banks, by the railways and the locomotive 
builders to counter the trade depression of the early 
1930’s. The industry quickly offered to the American 
railways a Diesel power unit, economical in use, easily 
controlled, and having a flexibility equal to the require
ments o f noth long hauls and suburban services. As 
the American railways do not build their own loco
motives an  immense market lay open to Diesel-engine 
manufacturers.

In making its recommendations, the team has kept 
in mind two im portant factors that have been favour
able to American m anufacturers: (1) the large and 
” ripe ” home m arket, and (2) one standard size o f 
track, a generous loading gauge and heavy permissible 
axle loading. The British independent manufacturers 
cannot rely on a large home m arket in view o f the 
fact that British railways m anufacture their own loco
motives, and are therefore forced to rely to a  far 
greater extent than Americans on  export markets, which 
have great variety o f gauges and operating conditions. 
Yet the British industry will benefit from a review of 
American m anufacturing practices.

Maintenance
Speaking on methods o f reducing maintenance costs 

at the recent Conference o f the British Institute of 
M anagement, Mr. F. L. Griffiths (works engineer, 
Fraser & Chalmers Engineering Works), stated that a 
reduction in cost o f the means of production avail
able would strike a t the root of present-day problems 
and that the person responsible for a large contribu
tion to this end was the works’ o r plant engineer. 
He delivered a lively defence of this hard-pressed 
executive, whose advice, if taken oftener, would prove 
a potent cutter o f costs. He stressed the importance 
of " planned maintenance and described some methods 
in  detail, but he warned that the best plan would not 
work unless adequate but simple records o f every 
part o f the machinery and plant were kept up-to-date 
and readily available.

During the subsequent discussion, attention was 
called to the great savings in maintenance costs which 
could result from increased standardisation o f design. 
Many speakers dealt with the problems of incentives 
to maintenance men, and bonuses to production units 
who reduced maintenance requirements. There was 
wide différence of opinion on both these points; many 
delegates felt that the difficulty of fixing responsibility 
for a breakdown might lead to injustice.

A t  t h e  S ir  J o h n  C a s s  C o l l e g e , J e w ry  Street, Aldgate, 
London, E.C.2, special courses of lectures are to be held 
on Thursday evenings on X-ray Crystallography (begin
ning January 4, 1951) and on Patents and Industrial De
sign Protection (beginning on January 25, 1951). A 
laboratory course on Solid Fuel Analysis on Monday 
evenings begins on January 8, 1951.
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News in Brief
D o u g l a s ,  F r a m e  &  C o m p a n y , L im it e d ,  are planning 

to extend their premises at W estbourne Foundry, 
A rbroath, Forfarshire.

T h e  C o u n c i l  of the Institution of M echanical Engi
neers are recommending to members that Mr. Brian G. 
Robbins, m .sc .(e n g .) ,  m .i.m ec h .e ., be apppointed the 
secretary of the Institution.

A s y s t e m  h a s  b e e n  d e v i s e d ,  utilising a small machine 
known as the Anson “ p .a .y .e .,” for simplifying the 
computing and recording of pay-as-you-earn income tax 
in relation to wage sheets and payment cards.

T h e  S t e e l  F o u n d e r s ’ S o c i e t y  of America has 
organised a competition for the best Papers on parts or 
products which can be advantageously made as steel 
castings or new applications or uses for steel castings.

A p r o d u c t i v i t y  e x h ib i t io n —the first of its kind to 
be held—is being organised by the M idland Regional 
Board for Industry, Birmingham Central Technical Col
lege, and the Central Office of Information. It will be 
held at the Central Technical College from December 29 
to January 6.

A n e w  c a n t e e n ,  seating 1,100, at D avid Brown, T rac
tors, Limited, M eltbam, near Huddersfield, was officially 
opened last week by Mr. David Brown, chairman of the 
David Brown T ractor Group. The workers had a 
pleasant surprise when they were told that on the open
ing day their meals were being given free.

A c c o r d in g  t o  t h e  Census of Production, the Non- 
ferrous Metals (Smelting, Rolling, etc.) Trades acquired, 
during 1948, new plant to the value of £3,886,000, ex
cluding the £263,000 they spent on vehicles. They paid 
out £36,614,000 in salaries and wages to 99,592 people. 
The value of the production was £240,824,000.

E n g in e e r in g  e s t a b l i s h m e n t s  on Tyneside will be 
closed on Christmas D ay and Boxing Day. Shipyards 
in the district will be closed on Christmas Day, open on 
Boxing Day, and closed on January 1 and 2. On New 
Year’s D ay in shipyards where there are engineering 
departments the engineers will follow the shipyard 
holidays.

E u c l i d  R o a d  M a c h in e r y  C o m p a n y , of Euclid. Ohio, 
decided some time ago to set up at Newhouse Indus
trial Estate, Lanarkshire, a British subsidiary called 
Euclid (G reat Britain), Limited. The firm to be estab
lished under e .c .a .  guarantee will produce heavy soil-

shifting machinery designed for use at airfields, on 
road and rail projects, and on open-cast mining and 
irrigation, and flood control work.

T h e  B e s s e m e r  M e d a l  for 1951 of the Iron and Steel 
Institute has been awarded to Mr. Ben Fairless, presi
dent of the United States Steel Corporation, in recogni
tion of his distinguished services to the iron and steel 
industry. The Sir Robert Hadfield Medal for 1951 has 
been awarded to Mr. William Barr, of Colvilles, Limited, 
president of the West of Scotland Iron and Steel Insti
tute, in recognition of his contributions to research in 
steelmaking. Dr. C. H . Desch, f . r . s . ,  a past-president, 
has been nom inated an honorary member of the In
stitute.

T h e  a n n u a l  r e p o r t  for 1949-50 of the N orthern In
dustrial G roup, presented a t last M onday’s annual m eet
ing at Newcastle-upon-Tyne, says that, though the de
fence programme will certainly remove any fears of 
significant unemployment in the next two or three years 
and so give a longer breathing space than was expected, 
the fundam ental factors of the economy of the region 
remain largely unchanged, and the need for their con
tinued study is rendered no less im portant than in the 
past. The continuance of the w ork which the group has 
undertaken is urged.

N e t  p r o f i t  of the International Nickel Company of 
Canada, Limited, for the nine months ended September 
30 last, in terms of U .S . currency, was $33,920,343. equal, 
after preferred dividends, to $2.23 a share on the com 
mon stock. This compares with a net profit of 
$26,077,125. o r $1.68 a common share, in the corre
sponding period of last year. F o r the three months to 
September 30 last, net profit was S I3,534,752, or 90 
cents a share, compared with $12,056,576, or 79 cents a 
share, in the preceding quarter of 1950, and $5,093,708, 
or 31 cents a share, in the third quarter of 1949.

A f t e r  s t a n d i n g  e m p t y  since its completion two years 
ago, the Grenfell factory at Ammanford has been taken 
over by the H arden Tool & Gauge Company, Limited. 
Birmingham. The local employment committee has 
been told that the firm would be making valves for 
various types of machinery, such as milking machines. 
It is understood that the terms of the lease provide for 
50 per cent, of the labour to be recruited from regis
tered disabled men. The other 50 per cent, will be 
women. The unemployment figure a t A m m anford is 
the’ lowest since the peak period of employment reached 
during the war.

Centrifugal Casting Machine shown 
by Constructional Engineering 
Company, Limited, at the recent 
Exhibition in Zagreb, Yugoslavia.
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Steeli'ouuders’ Dinner
a s  r e p o r t e d  e l s e w h e r e ,  the annual dinner of the British 
Steelfounders was held last week and was attended by 
some 200 members and guests. The chairman, in p ro 
posing the toast o f “ British Industry,” rem arked that 
British industry not only supported a nation of 50 
million people, but had been the mainspring by which 
a population of over 10 times that number had been 
enabled to rise to standards of living which otherwise 
could never have been reached. Industrialists were 
naturally modest, and were apt to forget that without 
the efficient conduct of industry of this country there 
would be a  drastic fall in the well-being of all classes 
o f people in the British Isles. A nd yet, with so much at 
stake, British industry had become, in these last years, 
the plaything of politicians. I t had been bled white by 
taxation and emasculated by restriction. Such, however, 
was its resilience and the quality of its management that 
it still led the world in the comparative volume of its 
exports—one sure test of industrial efficiency.

Reviewing the industries of other countries, no one 
could fail to be struck with the comparisons. In no 
other country were the difficulties which hampered in
dustry so great as those in ours, and in no other country 
were the difficulties so intelligently faced and so m an
fully overcome. Despite this, it had become all too 
fashionable to deride and revile industrialists—that herd 
of thoroughbreds which provided all the cream and most 
of the milk on which these islands subsisted. This 
criticism originated from a body of sincere and no doubt 
well-meaning people, the error of whose theories was 
only exceeded by their almost complete lack of indus
trial wisdom. One could, no doubt, take consolation 
from the axiom once uttered that “ there is more credit 
in being abused by fools than in being praised by 
rogues.”

Referring to the State monopolies, the chairm an said 
it was a sobering and shameful fact that this country 
was producing 20 per cent, more coal from the mines 
in 1937 than to-day, despite the millions which had 
since been spent on mechanisation. In 1937 the country 
exported 40 million tons of coal a year— 17 per cent, 
of the output. To-day it was spending hard-earned 
dollars in importing coal from  America. We were buy
ing coal from America at £6 a ton and exporting it 
abroad at £4 a ton. Despite this, a further and most 
im portant section of British industry was about to pass 
into the same control. This caused all men of real wis
dom and industrial experience to have the gravest fore
bodings.

The proposed iron and steel monopoly was not a 
ground-nut scheme (where £30 million was lost in far, 
far quicker time than any industrial undertaking had 
ever made £30 million). It was much more serious. 
This was no Festival o f Britain with its pre-planned loss 
of £9 million. This was the real lifeblood of British 
industry which was being tampered with. And yet the 
great leaders of the steel industry had been besmirched 
because they would not be parties to a folly from which 
there-could be no gain and which had all the potential 
for great loss. All the foundry industry of this country 
had sympathy with them and supported their dignified 
conduct.

S ir  R o b e r t  S in c l a ir ,  k .c .b ., k .b .e .,  in the course of 
his reply, said that whilst membership of the b .s . f .a .  
covered something like 90 per cent, o f the steelfoundries 
in the country, yet nearly one-quarter of the steelfound- 
ing industry was in the hands of firms due to be taken 
over under the Iron and Steel Act. It would be sur
prising indeed if there were no misgivings throughout 
this industry as to what the effects of this might be. 
Subsidised competition may be, in practice, m ost un-

likcly, but in theory it was possible; and there was 
nothing in our experience of nationalisation to date to 
support the belief that State control engendered efficiency 
or acted as a spur to the rest of industry.

There were enough practical difficulties arising from 
the general world situation, the defence programme, 
threats of further inflationary pressure and shortages of 
materials to justify the question whether, had this situa
tion ruled two months ago, the Government would have 
insisted on the take-over at the earliest possible date, o r 
whether even now they might not see wisdom and even 
patriotic duty in postponement of the physical take-over. 
He felt that, at this critical time, if the Government, 
without sacrifice of principles in which it believed, could 
postpone the taking of a step which at best must be a 
distraction, and at the worst the kind of upset that might 
arise from swopping horses in mid-stream, it would be 
a relief to the whole of productive industry.

O ther excellent speeches were delivered by Viscount 
Davidson, Mr. T. H. Summerson, the vice-chairman, 
Mr. D. W. L. Menzies and Sir Alexander Ramsey. The 
guests were entertained by an exquisite pianoforte 
recital by Louis Kentner.

Personal
M r. C. S. G i l l ,  managing director of Davy & United 

Roll Foundry, Limited, Middlesbrough, for the fifth suc
cessive year has been re-elected chairm an of the Roll 
M akers’ Association of G reat Britain.

M r. J. C. H. B a r r o w ,  who has been in  charge 
of the sodium-chlorate plant at the works of the 
Staveley Iron & Chemical Company, Limited, Chester
field, has been appointed general manager o f one of 
the company’s subsidiary concerns, Philbtack, Limited, 
Avonmouth. His great-grandfather was a founder of 
the Staveley organisation.

M r . M a t t h e w  S ea m a n , m .sc ., m .i.m e c h .e ., m .i.b .f ., 
has been appointed general m anager of the engineer
ing works of the British Oxygen Company, Limited, 
Edmonton, London. H e has relinquished his appoint
ment as director and general manager of David Brown- 
Jackson, Limited, Manchester, and will take over con
tro l a t Edm onton on January 1.

M r . G e o r g e  C l a r k  has been presented with a 
bronze plaque in recognition of his lifetime of service 
to the Bryan Donkin Company, Limited, plant engineers, 
of Chesterfield. The presentation was made at an in
formal gathering in the works canteen on November 29. 
Mr. Clark, who joined the company in 1893, was manag
ing director from 1908 and chairman from  1938 to 
1949.

In d u s tr ia l  R esearch  
(Continued from  page 510) 

technical o r  techno log ical educa tion  as d is tinc t from  
purely  scientific education .

T he recognition  o f  th e  real econom ic value of 
techno log ical educa tion  an d  th e  a tten tio n  d irected  
to  o u r technical colleges has inevitably  raised  the 
question  o f the com para tive  sta tus. T h ere  is in  this 
co u n try  a t least a  suspicion o f snobbery  betw een the 
universities an d  technical colleges an d  a tendency 
to  regard  the la tte r as p o o r re la tions o f  th e  un iver
sities. W hatever m ight be p lanned  o r  done in co n 
nection  w ith  th is sta tus, industry  itse lf can  do  m uch 
in th e  w ay o f  p rov id ing  a so lu tion  by  tak ing  its ow n 
decision  to  recognise equality  o f  sta tus in the a lloca
tion  o f  its posts to  industria l research  scientists.
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Stanton Machine-cast Pig Irons are clean-melting 
and economical In cupola fuel.

All types of castings are covered by the Stanton 

brands of pig iron, including gas and electric fires, 

stoves, radiators, baths, pipes, and enamelled 

produces generally ; repetition castings requiring a 
free-running iron, builders’ hardware and other 
thin castings.

Other grades of Stanton Foundry Pig Iron possess 

the necessary physical properties and strength 

ideal for the production of fly-wheels, textile 

machinery, etc.

Stanton Foundry Pig Iron in all grades is 
available In sand cast form.

W e welcome enquiries on foundry problems and 
offer free technical advice.
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Book Reviews
C asting of Brass anil B ronze. By D aniel R. Hull.

Published by The American Society for Metals, 7310,
Euclid Avenue, Cleveland, Ohio. Price S3.50.

This book is a story of the work done by the A uthor 
as assistant technical manager to the American Brass 
Company. Moreover, it is an interesting story, not 
only for those engaged in the production of brass ingots, 
but for all metallurgists. The book gives full acknow
ledgment to the research done by British workers in 
the field. W hat the reviewer liked best is the description 
of the hard-won fight against the theory and practice 
that hydrogen was “ the panacea of evil ” (in the mixing 
and melting of metals). Mr. H ull’s reactions and final 
development of the argum ent against hydrogen make 
fascinating reading, fo r he possesses the style o f the 
novelist rather than a scientific reporter.

As would be expected from such an A uthor, he first 
paints a picture of the American Brass Company’s works 
as they were in the old days, when stress was laid 
upon brawn rather than technology. In the summer, the 
intense heat caused over-perspiration with resultant 
casualties, alleviated, we are told, by the local barm an’s 
foresight in adding salt to the beer, long before salt 
tablets were recommended by the medical profession. 
There are some interesting features in the chapter on 
melting, which opens with the phrase “ since the low- 
frbquency induction furnace has become practically 
universal in the brass casting industry,” and this quota
tion is one of them. A nother is the use throughout 
of the centigrade scale for temperature citation, which 
is unusual in American technology. Here are to be 
found all the various experiences which have their 
counterpart in every melting shop throughout the world, 
unfortunately but few are recorded, un less ' there 
is some pet theory to support. The practical findings 
should be most helpful to those engaged in heavy non- 
ferrous metal melting. The next chapter, on pouring, 
describes the changes that have taken place with the 
passage of time. Full consideration is given to mould 
dressings and their effect both on the ingot and the 
mould surface. Especially interesting are the remarks 
on cleaning the moulds after casting, where seemingly 
imperfection is the ideal.

The confessions detailed when dealing with the tin 
bronzes, where rolling difficulties were experienced—are 
such as to give fresh heart to those similarly placed. It 
is a  m atter of real interest that the A uthor has no hard- 
and-fast rules to ensure success. He has to content 
himself with the notion that controlled practices are 
responsible fo r much improvement. Reference has 
already been made to the chapter on “ Oxygen. Hydro
gen and Deoxidisers,” and the approach to the problem 
reflects truthfully how old shibboleths die hard. The 
chapter is well garnished with personal happenings and 
one tells of flames 6 to 8 inches long maintained for 
several minutes from a 5,000 lb. copper silicon ingot. 
It is from a wealth of such experiences that the A uthor’s 
theories are rightly based. The same story again appears 
under “ mould dressings,” where the traditional lard oil 
and some form of carbon were partially replaced by 
kerosene right up to 80 per cent. Then, when water- 
cooled copper moulds were introduced, a new start 
had to be made. In his penultim ate chapter “ Random 
Observations ” the A uthor deals with all sorts o f defects. 
They are described in some detail, so that where a 
remedy is not given, the statement is helpful, for it is 
axiomatic that if a problem be fully stated its solution 
is self-evident. In his last chapter, “  Conclusions,” a 
regrettably short one, a glimpse into the future is given. 
T he reviewer esteems this book very highly. I t is in 
some ways reminiscent of the great “ Percy,” and prac

tical men melting and pouring brass vvill find inspiration 
in learning of other people’s difficulties, which they no 
doubt thought were peculiarly their own.

v .  c .  F.

Zinc and  Spelter. By J. M. Dawkins, m.a. Published 
by the Zinc Development Association, Lincoln 
House, T url Street, Oxford.

This 36-page booklet, which is being distributed 
gratis by the publishers, sets out an authoritative 
statem ent as to the early history of zinc. Most of this, 
with the exception of Chinese work, is of the element 
as alloyed and not as a metal. I t was not until 1743 
that a method of smelting zinc was published. The 
history of the words pewter and spelter is as fascinat
ing as that of zinc. There are five appendices which 
throw much life on the text o f a subject fraught with 
difficulties because of the mixture of real knowledge 
and abracadabra which vitiates so much of the 
earlier writings.

V . C. F.

N ew  Catalogues
A erofo il F ans. So fa r as the foundry industry is 

concernedj a catalogue just issued by W oods of Col
chester, Limited (an associate company of the G eneral 
Electric Company, Limited), of Braiswick W orks, Col
chester, is most opportune, as great attention is now 
being given to shop ventilation. The range of plant 
described and  illustrated is known as “ AerofoiL” 
A fter a general description o f the range, the question 
of noise is discussed, after which inform ation is given 
in the field of selection. The bulk of the catalogue is 
devoted to the detailing by means of tables the charac
teristics of each unit in the range which is particularly 
wide. O ther tables give the dimensioned shipping 
weight. Code numbers have been used throughout to 
facilitate business. It is the type of catalogue which 
should be within hand’s reach in every buying depart
ment:

Stainless Steel Castings. Literature available on  this 
subject is somewhat attenuated, and the issue of 
brochure “ Stainless Steel Castings,” by Param ount 
Alloys, Limited. Oxford Avenue, Trading Estate, 
Slough, Bucks, goes quite a  long way towards 
ameliorating the situation. This company, a sub
sidiary of the A.P.V. Company, Limited, makes 
nothing o ther than stainless steel castings and is p rob
ably unique in this respect. The appeal of the 
brochure is to the technical buyer, and is m ade by 
initially outlining compositions and characteristics. 
Then much useful—one might also say essential— 
information is given on designing for castings pro
duction. The machining of stainless steel castings 
requires some special techniques, which are duly con
sidered. as is welding and polishing. The catalogue, 
which runs to 20 pages, is nicely illustrated. It is
available to ou r readers on writing to Slough.

C ast-iron  Sticks. John H arper & Company, Limited, 
of Willenhall. Staffs, have just issued a catalogue of 
(outstanding merit dealing with “ H arper-M eehanite 
cast-iron sticks.” The object—well attained—has been 
to give a  range o f the sizes available, their appearance 
and properties, and then to illustrate the manifold 
purposes to which they are  put in industry. Excellent 
use has been made o f  photography, and not the least 
effective is the picture o f sticks themselves where
excellent use has been made o f shadows.
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B A S I C  O . H .  F U R N A C E S .  
E x t e n s i v e l y  u s e d  in  h e a r t h s  an d  
l o w e r  c o u r s e s  o í  w a l l s  in  Basic 
O . H .  f u r n a c e s .  P r o v i d e  r e l i a b i$  
b a t h  c o n s t r u c t i o n .  O c n s e  s t r u c 
t u r e  p e r m i t s  a h ig h  r e c o v e r y  r a t i o .

R  M  A  6

MAGNESITE BRICKS!

*  A*

H O T  M E T A L  M I X E R S .

P r o v i d e  a d u r a b l e  an d  v o l u m e  
s t a b l e  l i n in g  f o r  i n a c t i v e  m e t a l  
m i x e r s .  U n i f o r m  m a x i m u m  

• d e n s i t y  o f  c o m p l e x  s h a p e s  is  
a s s u r e d  by  G .R .  s p e c ia l is e d  m a n u 
f a c t u r i n g  t e c h n i q u e .

E L E C T R I C  A R C  F U R N A C E S .

U t i l i s e d  in  b o t t o m s  a n d  s i d e  wal ls  
of  basi c  e l e c t r i c  a r c  f u r n a c e s  
b e c a u s e  o f  hi g h ly  ba s ic  c h a r a c t e r

................... » apes
sizes.

C O P P E R  C O N V E R T E R S .

A w i d e  f ie ld o f  a p p l i c a t i o n  in  thc_ 
c o p p e r  i n d u s t r y .  L o w  p o r o s i t y  
a n d  c o n t r o l l e d  g r a d i n g  c o n s i d e r 
a b l y  m i n i m i s e s  s lag gi ng .

G.R. ‘ Supermag ’ 
bricks and shapes are 
manufactured in one of the most modem 
and efficient plants in the world. The magnesite 
is first approved by the laboratories. Prior 
to moulding, the grain sizes are remixed in 
pre-determined percentages. After weighing material 
for each brick a pressure o f 13,000 lbs. per square 
inch is applied. The “ green” bricks are subjected to 
various tests before drying. Firing is effected in special kilns 
to ensure maximum heat treatment under controlled conditions.
Full information and advice on the selection and application of 
‘ Supermag’ and other G .R. Basic Bricks arc available on request.

GENERAL REFRACTORIES LTD*
G E N E F A X  H O U S E  • S H E F F I E L D  10 -  T E L E P H O N E :  S H E F F I E L D  31113

2*9
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Publications Received
Indu stria l N o rth  Staffordshire. Edited by Norman 

Beckett and published for the North Staffordshire 
C ham ber of Commerce, M oorland Chambers, 
Trinity Street. Hanley, Stoke-on-Trent, by the 
Bemrose Publicity Company, Limited, of D erby 
and London.

In this publication the advertisements match the 
high level of craftsmanship attained by the editorial 
section and, because o f the use of colour in the former, 
attain a  brilliance usually associated with American 
illustrated periodicals. The Potteries is fortunate in 
this connection, for fine chinaware presents an ideal 
medium for advertisement display. The editorial sec
tion includes a well-chosen collection of local photo
graphs and fascinating maps. Yet the area is by no 
means solely devoted to the production of pottery 
and a  glimpse is given of the many industries contri
buting in no small measure to the general activities of 
N orth Staffordshire. The reviewer, in congratulating 
those responsible for the production of this 128-page 
book, is sure that it will give pleasure to the recipients. 
As an aid to future sales, it could no t be bettered.

v. c. F.

R ep o rt o f  the  U n ited  K ingdom  In dustria l M ission to 
Pak istan , 1950. Published by h.m . Stationery
Office, York House, Kingsway, London, W.C.2. 
Price 7s. net.

The only worthwhile contribution of this R eport to 
the businessman’s requirements is the advice given as to 
investment of overseas capital for the industrial de
velopment of the Dominion. The report is devoid of 
tabular matter, but is embellished with a few “ coloured 
cakes ” and their future division—a most unsatisfactory 
and expensive way of statistical analysis. The reviewer, 
o f course, excepts the high propaganda value of such a 
presentation for those who need pictorial rather than 
tabular m atter for ease of assimilation. There is no 
thought, apparently, of establishing an iron and steel 
or foundry industry, except for an  Arsenal. The great 
hydro-electrical development envisaged is no doubt 
being well taken care of by the Merz, Rendel, Vatten 
combination, and manufacturers looking for business 
should bear this name in mind. The reviewer cannot 
recommend the purchase_ o f the Report, except by those 
having a special interest in Pakistan.

Jo u rn a l d ’In fo rm ation  T echniques des Industries de 
la Fonderie  No. 19 [Special Edition]. A monthly 
publication. Issued by the Centre Technique des 
Industries de la Fonderie, 12, Avenue Raphael, 
Paris 16. Annual subscription 1,000 frcs.

This special edition describes in detail the new 
central offices in the Avenue Raphael, future plans for 
new central research laboratories a t Sevres, and the work 
o f the eight regional laboratories. Much information 
is given of the work already carried out, sometimes 
in the form of graphs—one o f these indicates that in 
1943. only 388 tests were carried out on moulding 
sands, whilst last year the figure rose to 9,650. It is 
interesting to learn that a  large room has been left 
unfurnished so that it can house any pilot plant that 
may be called for. The Bulletin is particularly well 
edited and effective use is made of hum orous sketches.

P r o f e s s o r  P o r t e v i n ,  an honorary member of the 
Institution of British Foundrym en, has been advanced 
to the grade of Commandeur de l’Ordre de Leopold  and 
to him we tender our heartiest congratulations.

Board Changes
W il l ia m  D o x f o r d  &  S o n s ,  L im it e d — Mr. J. G. 

Hugall, secretary of the company, has joined the board.
O s b o r n e  F o u n d r y  &  E n g in e e r in g  C o m p a n y , L im it e d  

—Mr. J. H. Osborn and Mr. R. F. H orton, m .i.b .f ., have 
been appointed directors.

F o r d  M o t o r  C o m p a n y , L im it e d —Mr. E. R. Breech 
and Mr. A. J. Wieland have joined the board. Mr. G. K. 
Howard has resigned from the board.

R e n is h a w  I r o n  C o m p a n y , L im it e d —Dr. J. H. W. 
Laverick has been succeeded as chairman by Mr. J. F. 
Stanier. Dr. Laverick remains a director.

W. H. A l l e n  S o n s  &  C o m p a n y . L im it e d —Mr. Denis 
W. 'M . Allen, great-grandson of the late Mr. W. H. 
Allen, founder of the firm, has been appointed a director.

S c o p h o n y -B a ir d ,  L im it e d —Mr. T. C. M acnam ara has 
joined the board as director in charge of engineering 
and production. Mr. M acnam ara was until recently with 
the B .B .C ., where he was responsible for the erection of 
the Alexandra Palace and Sutton Coldfield television 
stations.

T h e  T e e s  S id e  B r id g e  &  E n g in e e r in g  W o r k s .  
L im ite d — Mr. J. Barclay Peat, m .i.c .e .,  has retired from 
the position of managing director and has been ap
pointed deputy chairman of the company. Mr. Wilfred 
L. Fletcher, a .m .i.c .e .,  a .m .i . s t r u c t .e . ,  has been 
appointed managing director.

P e t t e r s ,  L im it e d —M r. V. J. Chalwin has been 
appointed managing director of the company and chair
man of Bryce Fuel Injection, Limited. He is also man
aging director o f J. & H. McLaren, Limited, and a 
director of a number of other companies associated 
with the Brush Electrical Engineering group.

Obituary
M r . I s a a c  S a m u e l  W a n t y ,  41-year-old founder and 

managing director of Wanty & Company, scrap mer
chants, o f Catcliffe, Rotherham , was killed when his 
car crashed into a tree.

M r . W. A. K in c a id ,  secretary of Shanks & Com
pany, Limited, sanitary engineers, of Barrhead, near 
Glasgow, died on November 28. He took an  active 
interest in the Chartered Institute o f  Secretaries.

M r . W. H. W r ig h t ,  a form er county alderman, died at 
his home at Leicester at the age of 86. Mr. Wright 
served a founding apprenticeship and in 1917 joined 
W right's Havelock Foundry Company, Limited, Leices
ter, as manager. At the time of his death he was m an
aging director.

T h e  d e a t h  occurred on November 30 of Mr. T. 
Dracup, at the age of 84. Until 1938, Mr. Dracup was a 
director of Samuel Dracup & Sons, Limited, Jacquard 
loom manufacturers, G reat H orton, Bradford, a firm 
founded by his grandfather.

M r . J a m e s  S m ith ,  who has died a t the age of 90, had 
for 65 years been associated with John Taylor & Com
pany, Limited, bell founders, Loughborough, and for 
many years was foreman of the moulding department. 
In 1881 he assisted in the casting of “ G reat P a u l"  for 
St. Paul’s Cathedral.

W e  r e g r e t  to announce the death of Mr. E. A. C ar
lisle. who in recent years established himself in business 
as a sand technologist. As it was a personal business, 
it now ceases to function. Mr. Carlisle came o f a well- 
known Sheffield family of steel m anufacturers, and for 
many years was London m anager fo r William Cum 
mings & Company, Limited, o f  Maryhill, Glasgow. 
Mr. Carlisle was a  member of the Institute of British 
Foundrymen, having joined in 1927.
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• Available In sizes up to 108 
C.F.M . displacement— one, 
two or three stages. 
Working pressures from 
25— 350 Ib./sq. in.
W e shall be pleased to send 
fu ll pa rticu lars or arrange for 
a representative to call.

IMPERVIOUS 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 RELIABILITY.—S imple construction, generous 
working parts. Bullows Patent Valve Gear.

*  LIGHT ■ COMPACT ■ SILENT ■ FREE FROM VIBRATION

W E  A L S O  M A K E  A  C O M P L E T E  R A N G E  O F  S P R A Y  P A I N T I N G  E Q U I P M E N T

A LFRED BULLOWS & SONS LTD ' LONG ST ‘ WALSALL ■ STAFFS - T E L : 5401

DEPOTS AT— 13 SOUTH MOLTON ST., LO N D O N , W .I .  - TEL . M AYFAIR 2313 
55a ERIDGE STREET, M AN CHESTER, 3 - T EL . BLACKFR IARS 5670
BULLO W S HOUSE, 9 BURGH Q U A Y , D U BLIN , EIRE - TEL . DUB. 21152 

105 W H ITEFIELD  RO AD, G LA SG O W , S .W .I . - T EL . GO VAN  2668

MULTI-

GUARD REMOVED 
TO  SHOW  COOLER

DESIGNED FOR FOUNDRY NEEDS
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Raw Material Markets
Iron and Steel

The current severe weather further emphasises the 
precarious position of fuel supplies. But this is not the 
only worry of the blast-furnacemen. It is understood 
that the suspension of iron-ore charterings in the M edi
terranean has been under discussion. In any event, 
tonnage is very scarce, freights are sky-rocketing, and
c.i.f. cost of imported ores is adding seriously to the cost 
of pig-iron production. There is, consequently, little 
hope of increasing the num ber of furnaces in blast, even 
if the plant now in operation is kept going.
*” All grades of iron are eagerly sought and the aggregate 
output seems to fall definitely short of current require
ments.

The scarcity of steel has exercised a decisive influence 
on the finished iron trade. It has given a big impetus 
to the demand for iron bars, and order-books of the 
finished-iron makers are now filling up very rapidly.

Re-rollers find it much easier to dispose of their ou t
put than to obtain the material necessary to keep their 
mills in full operation. They are offered home and ex
port business in small bars and light sections well in 
excess of their production, but re-rolling materials are 
not coming forward as freely as they were in the summer 
months.

Little imported material is now available and 
users are constantly pressing the makers for increased 
deliveries of home-made billets and slabs. Even defec
tives and scraps command a ready sale and there is a 
strong m arket for re-rolling scrap.

F o r all descriptions of rolled steel products there is 
now a seller's m arket and delivery dates are lengthen
ing. Business in black and galvanised sheets has almost 
reached a full stop. It is affirmed that the mills are 
fully booked for six months ahead. At all events, they 
are not prepared to take on any further commitments 
at present.

Rollers of plates, sections, joists, etc., have also an 
enormous volume of work in hand and are giving 
priority to home requirements.

Non-ferrous Metals
Tin consumers are taking things quietly, buying from 

day to  day as their needs arise, for, in spite of tiie 
apparent strength o f the m arket, there is an under
lying uneasy feeling that a. collapse might occur w ith
out warning. But the centre of interest is mainly 
fixed on the scarcity factor existing in the other non- 
ferrous metals, which, with the exception o f  lead, are 
facing during 1951 a period o f acute scarcity.

The M inister o f  Supply made his promised state
ment in the House last Thursday, and it was such as 
to cast gloom over the whole non-ferrous metal in
dustry and, indeed, "over those other industries which 
depend on brass, copper, and aluminium products for 
their raw material. Looking forward over 1951 Mr. 
Strauss voiced a warning o f continuing scarcity in zinc, 
copper, aluminium, and nickel. In regard to zinc the 
Minister forecast a cut o f as much as 50 per cent, 
during the first quarter, although this was likely to be 
limited to the ordinary grade of the metal. There 
was mention, too, o f the increasing needs o f the re
arm am ent programme. Stress was laid on this defence 
demand also in regard to aluminium, o f which the 
country is not likely to dispose of more than 15,000 
tons per month compared with 17,600 tons' during 
recent months.

The rumours which have been in circulation regard
ing copper supplies during the coming year were 
resolved last week when the country was told that a 
severe shortage existed in certain special shapes which 
would affect those fabricators interested in these. Just 
w hat was meant by “ special shapes ” is not quite clear. 
As to the o ther types o f copper, presumably wire bars, 
cathodes, etc., it was stated that the position was such 
as to make it unlikely that supplies would be available 
in the early months o f 1951 to allow of consumption 
at a higher rate than in the first half of 1950, which 
represented a cut o f about 10 per cent, on the current 
rate o f use. Again Mr. Strauss pointed ou t that 
civilian needs would perforce have to give way to the 
demands of the defence programnie. W hether Mr. 
Attlee’s talks in Washington will lead to any improve
ment in this unfortunate state of affairs has yet to be 
learned. The trade will certainly not give up hope.

Metal Exchange official tin quotations were as follow:
Cash—Thursday, £1,090 to £1.095; Friday, £1,135 to 

£1,145; Monday, £1,140 to £1,145; Tuesday, £1,150 to 
£1,160; Wednesday, £1.130 to £1.150.

Three M onths—'Thursday. £980 to £990; Friday, 
£1,035 to £1,040; Monday, £1,040 to £1,045: Tuesday, 
£1,025 to £1.030; Wednesday, £985 to £990.

Brown Bayley’s “ H iving-off” 
Agreement

Agreement with the Minister of Supply to “ hive 
off ” certain assets not directly connected with the 
process of steelmaking, and which will therefore be 
exempt from nationalisation, is announced by Brown 
Bayley’s Steel W orks, Limited, Sheffield. Compensa
tion for the assets which will vest on February 15 next 
is to be £1,128,750 in iron and steel stock.

The company will sell to a new wholly-owned sub
sidiary, to be formed under the title Brown Bayley 
Steels, all its undertaking and assets, except:— (a) 
260,000 £1 ordinary shares of Hoffmann M anufactur
ing (being 52 per cent, of issued ordinary share capital); 
(b) 2,124 shares of £100 each of Farnley Iron (being 
88.5 per cent, of issued share capital); (c) the entire 
issued share capital of Brown Bayley’s (South Africa) 
(Proprietary); (d) certain quoted investments with a 
market value at December 1, 1950, of £6,770; (e) an 
am ount sufficient to enable the company to meet its 
liability in respect of unclaimed dividends and to pay 
dividends at the rate of 5 per cent, on the preference 
shares and 12 per cent, on the ordinary shares in each 
case free of tax for the period from August 1. 1950, 
to February 15, 1951.

Subject to stockholders’ approval, the Minister will 
remove the name of the company from the T hird Sche
dule to the Steel Act, and will substitute Brown Bayley 
Steels. Shares in the latter company will thus vest in 
the Steel Corporation in place of shares of Brown Bay
ley’s Steel W orks.

The compensation of £1,128,750 represents, after 
adjustments, a division, on the basis of relative earnings 
of the steelmaking business on the one hand and the 
above investment interests on the other, of the total 
compensation which it is estimated would be payable 
under the Act for the preference and ordinary, shares 
of the company.

An extra-ordinary general meeting of the company 
will shortly be convened to put detailed proposals before 
shareholders. The 260,000 £1 ordinary of Hoffmann 
Manufacturing exempted from  take-over is the entire 
holding in that concern of Brown Bayley’s Steel W orks.
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Û. long Ijelt need
■ ) (  A  M O U L D I N G  P L A S T E R  T H A T  W I L L  A N S W E R  
T H E  F O U N D R Y M A N ’ S M O S T  E X A C T I N G  
R E Q U I R E M E N T S  F O R  E F F E C T I V E  A N D  
E C O N O M I C A L  P R E P A R A T I O N  O F  P A T T E R N  
P L A T E S ,  L O O S E  P A T T E R N S ,  O D D - S ID E S ,  E T C .

PLASTIC STONE
Easy t o  m ix  and  ha n d le  •  W h e n  m ix e d  po s s es s e s  su i t a b le  
f lo w ab l l i t y  t o  give  a c c u r a t e  d e t a i l s  o f  t h e  sand  m o u ld  •  
O n  s e t t in g  is e xcep tio n a lly  h a rd  and  has a g o o d  w e a r in g  
s u rf ace  •  Ex p an s io n  c o -e f f ic ie n t  is o n l y  *00136 inch  p e r  
inch  •  N o  r i s k  o f  c ra c k in g  u n d e r  n o r m a l  f o u n d r y  
t r e a t m e n t .  •  Ex c e p t io n a l  s t o r a g e  life

■ Ilu s tra tio n  o f  ' S T O U T '  p a tte rn  by 
c o u rte sy  o f  The  W a tfo rd  Fou n d ry  C o . L td .

Sam ples and fu r th e r  p a r t ic u la rs  fro m  So le  m a n u fa c tu re rs :

F & M. SUPPLIES LTD., 4 B R O A D  S T . P L A C E , L O N D O N , E .C .2 . L O N d o n W z i i  2031/2.
M a n u fa c tu re r s  a l s o  o f  P a r t i n s  P o w d e r , C o r e  C o m p o u n d s , C o re  G u m . e tc .

S a le s  A g en ts  fo r  London a n d  Sou th e rn  C o u n t ie s : W .  / .  H O O K ER  L T D . ,  4 , M ID LA N D  C R E S C E N T , N .W .3 .  
S o le  A g en ts  a n d  S to c k is ts  fo r  S c o t la n d : L .  A. W IT H  A M  & CO ., 623  S O U T H  S T R E E T ,  G LA S G O W , W .4 .

M O U L D I N G  M A C H I N E S
PO W ER J O L T  RAM H AN D  R O LLO V ER  
M EC H A N IC A L  PATTERN DRAW M ACH IN E
•  SIZE OF TABLE. 14" x  16’  

•  M AX. WIDTH OF BOX. 18" 
• M AX. LENGTH OF BOX. 24" 

•  PATTERN DRAW. 8" 
•  LOAD CAPACITY AT 80LBS. I50LBS.

T H E  ID E A L  R O L L O V E R  M A C H IN E F O R  M ED IU M  SIZ E  
B O X E S  AND D E E P  W O R K  R E Q U IR IN G  A CC U RA TE 
P A T T E R N  D R A W .------------------------------------------------------------------

EQ U A LLY  S U IT A B L E  F O R  M O ULDS O R  CO R ES. 

STRO N G , ST U R D Y  AN D  R IG ID  C O N ST R U C TIO N .

J I A O 'A l l  &  CO. L T D .
14 ST. J O H N S  ROAD, H A RRO W , Middx.
H A R R O W  4578. ( T e m p o r a r y  O ffice* .)

M A C N A B
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Current Prices o f Iron, Steel, and Non-ferrous Metals
(Delivered, unless otherwise staled)

D ecem ber 13, 1950

PIG-IRON
Foundry Iron.—No. 3 I r o n , C lass  2 :—Middlesbrough, 

¿10 10s. 3d. ; Birmingham, ¿10 5s. 6d.
Low-phosphorus Iron.—Over 0.10 to 0.75 per cent P, 

¿12 Is. 6d., delivered Birmingham. Staffordshire b last
furnace low-phosphorus foundry iron (0.10 to 0.50 por cent. 
P , up to 3 per cent. Si)—N orth Zone, ¿12 10b. ; South 
Zone, ¿12 12a. 6d.

Scotch Iron.—No. 3 foundry, ¿12 Os. 3d., d /d  Grange
mouth.

Cylinder and Refined Irons.—N orth Zone, ¿13 2s. 6 d . ; 
South Zone, ¿13 5s.

Refined Malleable.—P, 0.10 per cent. m ax.—N orth Zone, 
¿13 12s. 6 d . ; South Zone, ¿13 15a.

Cold Blast.—South Staffs, ¿16 3s. 3d.
Hem atite.—Si up to 2J per cent., S. & P. over 0.03 to 0.05 

per cent. :—N.-E. Coast and N.-W . Coast of England, 
¿12 0s. 6 d . ; Scotland, ¿12 7s. ; Sheffield, ¿12 16a. 6 d .; 
Birmingham, ¿13 2 s ,; W ales (Welsh iron), ¿12 0s. 6d.

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

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

Sheffield loorks.)

Ferro-sillcon (6-ton lotB).— 45 per cent., ¿33 1 5 s .; 
75 per cent., ¿49.

Ferro-vanadium.—35/60 per cent., 15a. per lb. o f V.
Ferro-molybdenum.—70/75 per cent., carbon-free, 8s. 6d. 

per lb. o f Mo.
Ferro-tltanium .—20/25 per cent., carbon-free, ¿100 per ton.
Ferro-tungsten.— 80/85 per cent., 19s. 6d. per lb. o f W .
Tungsten Metal Powder.—98/99 per cent., 21s. Od. per lb . 

of W .
Ferro-chrome.— 4/8 per cent. C, ¿ 6 0 ; m ax. 2 per cent. 

C, Is. 5Jd. l b . ; m ax. 1 per cent. C, la. 6d. l b . ; m ax. 0.15 
per cent. C, Is. 6Jd. l b . ; m ax. 0.10 per cent. C, Is. 7d. lb.

Cobalt.—98/99 per cent., 16s. 6d. per lb.
Metallic Chromium.—98/99 per cent., 5s. to  5s. 3d. per lb.
Ferro-manganese (blast-furnace). — 78 per oent., 

¿30 5s. l id .
Metallic Manganese.—96/98 per cent., carbon-free, 

Is. 7d. to  Is . 9d. per lb.

' SEMI-FINISHED STEEL
Re-rolling Billets, Blooms, and Slabs.—B a s ic  : Soft, u .t., 

¿16 168. 6 d . ; tested, up to 0.25 per oent. C (100-ton lots), 
¿17 Is. 6 d . ; hard (0.42 to 0.60 per oent. C), ¿18 16s. 6 d . ; 
silioo-manganeso, ¿23 1 9 s.; free^cutting, ¿20 Is. 6d. 
S i e m e n s  M a r t i n  A c id  : Up to  0.25 per cent. C, ¿22 4 s . ; 
case-hardening, ¿23 Is. 6 d . ; silico-manganese, ¿26 6s. 6d.

Billets, Blooms, and Slabs for Forging aud Stamping.— 
Basio, soft, up to 0.25 per cent. C, ¿19 16s. 6 d . ; basic, bard, 
over 0.41 up to 0.60 per oent. C, ¿21 Is. 6 d . ; acid, up  to 
0.25 per cent. C, ¿23 Is. 6d.

Sheet and Tinplate Bars.—¿16 16«. 6d.

FINISHED STEEL

Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
¿20 14s. 6 d . ; boiler plates (N.-E. Coast), ¿22 2 s . ; chequer 
plates (N.-E. Coast), ¿22 19s. 6 d . ; heavy jo ists/sections, 
and bars (anglo 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 6 s . ; 
rails, heavy, f.o .t., ¿19 2s, 6 d . ; hoop and strip, ¿23 I s . ; 
black sheets, 17/20 g., ¿28 16s.

Alloy Steel Bars.— 1-in. dia. and up : Nickel, ¿37 7s. 3d.; 
nickel-chrome, ¿55 ; nickel-chrom e-m olybdenum ^61 13s.

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

NON-FERROUS METALS

Copper.—Electrolytic, £202 ; high-grade fire-refined, 
£201 1 0 s.; fire-refined of no t less than  99.7 per cent., 
£201 ; d itto , 99.2 per cent., £200 1 0 s .; black hot-rolled 
wire rods, £211 12s. fid.

Tin.—Cash, £1,130 to £1,150; three m onths, £985 to 
£990; settlem ent, £1,140.

Zinc.—G.O.B. (foreign) (du ty  paid), £151 ; d itto  
(domestic), £151 ; “ Prim e W estern, ” £151; electrolytic, 
£155; no t less th an  99.99 per cent., £157.

Lead.— Good soft pig-lead (foreign) (du ty  paid), £136 ; 
d itto  (Em pire and domestic), £136 ; “  E nglish,” £137 10s.

Zinc Sheets, etc.—Sheets, lOg. and thicker, all English 
destinations, £170 7s. 6d. ; rolled zino (boiler plates), all 
English destinations, £168 7s. 6d. ; zinc oxide (Red Seal), 
d /d  buyers’ premises, £139 10s.

Other Metals.— Aluminium, ingots, £120 ; antim ony, 
English, 99 per cent., £250; quicksilver, ex warehouse, 
£36 10s. to £37 10s.; nickel, £386.

Brass.—Solid-drawn tubes, 21 jd . per lb .;  rods, drawn, 
28 Id .;  sheets to 10 w.g., 2 6 d .; wire, 2 6 |d . ; rolled m etal, 
24JcL

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

Gunmetal.—Ingots to BS. 1400—LG2— 1 (85/5/5/5), 
£225 to  £245 ; BS. 1400—LG3—1 (86/7/5/2), £235 to £255 ; 
BS. 1400—G l— 1 (88/10/2), £300 to £335 ; A dm iralty GM 
(88/10/2), virgin quality , £310 to £335, per ton, delivered.

rTPhosphor-bronze Ingots.—P.B1, £330 to  £350; L.P.B1. 
£240 to £260 per ton.

Phosphor Bronze.—Strip , 34d. per l b . ; sheets to  10 w.g.. 
35Jd. ; wire, 3 6 d .; rods, 33 id . ; tubes, 3 8 J d .; chill cast 
bars : solids, 3 4 id ., cored, 35Jd. (C . C l if f o r d  & S o n ,
L im i t e d .)

Nickel Silver, eto.—Ingots for raising, 2s. 2Jd. per lb. (7%) 
to  3s. l jd .  (3 0 % ); rolled m etal, 3 in. to  9 in. wide x  
.056, 2s. 8 fd . (7% ) to  3s. 74d. (3 0 % ); to  12 in. wide X 
.056, 2s. 9d. to  33. 7 | d . ; to 25 in. wide x  .056, 2s. l id .  
to 3s. 9}d. Spoon and fork m etal, unsheared, 2s. 5 jd . to 
3s. 4 jd . W ire, 10g., in ooils, 3s. 2Jd. (10% ) to  4s. Id. 
(30% ). Special quality  turn ing rod, 10%, 3s. l j d . ; 
15% , 3s. 5 f d . ; 18% , 3s. lOd. All prices are net.
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N ew  Companies
(" L im i t e d "  is understood . F igures ind ica te  capital. 

N am es are o f directors unless o therw ise s ta ted . In fo rm a tio n  
com piled by Jordan  & Hons, 116, Chancery Lane, London, 
W .C.2.)

S. W H ITEH EAD (IR O N FO U N D ER S), 13, B allour Road, 
Broadhcatli, near Altrincham—£3,000.

L A I TON & COMPANY (E N G IN E E R S), 567-587, Barking  
Road, East Ham, London, E.6—£10,COO. E. J . & A. H . Layton.

F. L. LAW RENCE (E N G IN E E R S), 35, Princo of Wales 
Road, Norwich—£5,000. F. L. I. Lawrence and H . Richardson.

PETER HOOKER, 8, Chingford Mount Road. London, E.4— 
M echanical engineers, etc. £5,000. P. B. Downes and E. R. 
Bartlett.

GOWERTON IRO N £  STEEL (SU P PL IE S)—£2,000.
W. B. O. Griffiths, 20, Firs Street, Dudley (Worcs), 
subscriber.

Si.ATER & COMPANY (LIM ESTONE), Caulkland Quarry, 
Thornton-lc-Dalo. near Pickering (Yorks)—£10,000. A. Slater 
and G. W. Taylor.

S. MOORHGUSE & SON, H illhouse Sm elting Works, H ill- 
house, Huddersfield—Metal m erchants and refiners. £10,000.
S. and G. C. Moorhouso.

.STEVENS BROS. (CRADLEY HEATH ), N ewton Lane, 
Cradley H eath (Staffs)—Hollow-ware manufacturers. £30,000.
G. H. and E. E. Stevens.

HAPSTEAD E N G IN E E R IN G  COM PANY-£10,00fl. G. C. 
Henloy, Now Croft, L ittle London, A rdingley (Sussex), E. 
Fellows, and It. D. Tumman.

SECRETANS. 2, Grand Avenue, Southbourne, Bourne
mouth—Machine-tool makers, etc. £5,000. N ., E . K., and
.1. E. Secrotan, and H. Lilley.

BERRY A FOSTER (R E PA IR S), Stoney Lane. Ovcnden, 
H alifax—M achine-tool makers and engineers. £5,000. T. 
Berry, senior and junior, and H . Foster.

FO NADEK (BRANSO N), 192, Corporation Street, Birm ing
ham, 4—Manufacturers of olcctrical and other apparatus. 
£5.000. J. C. S. and E. F. M. Branson.

FO UR OAKS SPR AY IN G  M ACHINE COMPANY, Four 
O aks Works, Belwell Lane, Four Oaks, Sutton Coldfield— 
£20,000. W. C. G„ L. B., and L. Ludford.

DAVID BROW N TRACTORS (E N G IN E E R IN G ). Meltham  
M ills, Meltham, Huddersfield—To acquire the undertaking and  
certain of the assets of David Brown (Tractors), L im ited, etc. 
£500,000.

Forthcoming Events
DECEM BER 18 

Sheffield Society  of E ngineers and M etallurgists
“ Some Technical and Economic Aspects of Industrial R e

search,” b y  D. A. Oliver, m . s c . ,  f . i h s t . p . ,  f . i . m . ,  at the 
R oyal Victoria Station H otel, Sheffield, a t  6.15 pan.

In stitu tion  of W orks M anagers
Glasgow B r a n c h •'* Budgetary Control,” a t  the Institution  

of Engineers and Shipbuilders, 39, Elmbank Crescent. 
Glasgow, C.2, a t 7.15 pan.

DECEM BER 19 
Institu tion  of Incorporated P lant E ngineers

Glasgow B r a n c h R efrigeration and Some Industrial 
A pplications,” b y  P. D. Cowell, m . in s t .r '., a t  tho Engineer
ing Centre, 351, Sauchiehall Street, Glasgow, a t 7 pan.

M o r e  t h a n  h a l f  the 100 men who were discharged 
from Fletcher Houston &? Company, Limited, founders, 
of Dudley Port, Tipton, for taking part in a strike over 
a closed-shop dispute have been reinstated at their own 
request. This was announced by the firm on Monday 
of this week, when it was added that production should 
be back to normal by Wednesday.

T h e  l a t e s t  i s s u e  of Bradley’s Magazine (the house 
organ of Bradley & Foster, Limited) reaching this office 
discloses that Ni. Resist treated with 1 per cent, misch- 
metall (cerium alloy) before casting yields an iron with 
over 2 i  times the tensile strength and double the trans
verse strength of the standard material. The improve
ment is brought about by a change from flake to nodu
lar graphite, the change however being far from com
plete. Ni. Resist treated with magnesium /nickel alloy 
gave only a small improvement in mechanical properties.

LOW PH O SPH O R U S  

R EFIN ED  & CYLINDER  

HEM A TITE  

M ALLEABLE  

DERBYSHIRE  

N O R T H A M PT O N SH IR E

P I G- I RON
\ ; v v > -

SW EDISH CHARCOAL & -
CO

FERRO SILICO N 12/14% 

.\\6 » V et ALLOYS & B R IQ U E T T E S

N .F . M ETALS & ALLOYS 

L IM ESTO N E  

C A N IST E R  

M O ULDING  SA N D

A n d  a t :—

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

Midland 3375/6 Central 1558 Central 9969 R EFRACTO RIES
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CLASSIFIED ADVERTISEMENTS
JP R F vV ’A L L ) R A T E S  • Twenty words fo r 5s. (m inim um  charge) and 2d. per word thereafter. Box Number». 
_________________________________ 2s. extra  (including postage ol replies). ____  __
Advertisem ents (accompanied by a  rem ittance; and replies to Box N um bers should be addressed to the Advertisem ent 
M anager, Foundry  I ra u e  Journa l, 49, Wellington S treet, London, W.C.2. 1£ received by firs t post Tuesday advertisem ents
can norm ally be accom m odated in  the following lh u r s d a y ’s issue.

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

FO UNDRY FOREM AN (38) seeks 
s im ilar position, Lancashire area. 

M> years' executive experience jobbing  
anil repetition. A ll types iron, including  
M eekam te and non-ferrous m etals. Also 
rate-hxm g and estim atin g experience.— 
Box 314, Foundry Traps J o u rnal._______

1 FO U N D R Y  MANAGER (45), 25 years'
. experience lig h t castings. Repetition  

specialist, ta s e  fu n  control. Shortly ava il
able to tako up post (Black Country 
district only), preferably w ith  small 
foundry w ishing to progress. Moderate 
salary, plus results.—Box 400, F o u n d r y  
T r a p s  J o u r n a l .____________________________________

1 FO U N D R Y  FOREM AN, practical man, 
able to price, cost and estim ate, 

control and tram  labour and got results. 
Age 45. Consider post Midlands. Avail
able short notice. Salary plus bonus 
basis. Energetic, conscientious and 
reliable. Excellent record. Desires join  
sm all foundry.—Box 402, F o u n d r y  T r a d e
■ l O U R N A L .    _ _

Me t a l l u r g i s t ,  un iversity  degree,
linguist, experienced in  steel, ironand  

non-ferrous foundry m anagem ent, sand and  
furnaces control, knowledge of welding, 
electroplating, anodising, m etal analysis, 
desires progressive position. Home or 
overseas.—B ox 416, 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

YOUNG FO UNDRYM AN wanted for 
routine technique control by Bir

mingham gravity die-casting and sand 
foundry. A basic training in pyrometry 
and some m etallurgical knowledge a d 
vantageous. Good future possibilities for 
a  suitable m a n .  Box 3 8 0 , F o u n d r y  T r a d k  
J o u r n a l .    •

1 FO U N D R Y  FOREM AN wanted for 
/ establishm ent in W est of Scotland; 

m ust be experienced in liollow-ware and  
general iron foundry work.—Box 406, 
F o u n d r y  T r a d k  J o u r n a l .

E x c e p t i o n a l  opportunity occurs for 
Gentleman (preferably with practical 

or executive experience) to take over 
whole or part of M anaging Director s 
holding in Foundry (Grey Iron, general 
and repetition, lion-lerrous) in West 
Bromwicn district; commodious premises, 
leng lease, going concern, full order book; 
capacity 2 0 /3 0  tons w eekly; present out
put 8 tons, am ple scope; capital required 
£ 3 .0 0 0 - £ 6  0 0 0 ; rocm for development and  
extensions. A rare opportunity, a s  work
ing capital is reouired for A xn an ^ n  — 
Apply, first instance, “ A c c o u n t a n t ,  
Box 398, Foundry Tradk J o u r n a l.

COMPANY of International repute 
invite applications from FO UNDRY  

TECHNICIAN S/M ETA L LU RG I STS w ho 
think they have a  flair for selling. Some 
general knowledge of foundry operations 
essential a s service work links up with an  
extensive range of chem ical-m etallurgical 
products. Preferred age  proup 2 5 /4 0 . 
Although not essential it  is  desirable 
applicant should possess a  car or have 
ab ility  to drive. We are only interested  
in keen, enterprising hard workers who 
are w illin g  to submerge other interests  
for a  tough but fascinating job. The 
provisional areas are Scotland, Yorkshire 
and South W ales. Reply should be as  
explicit a s  possible and interviews 
probably given in the particular area.— 
Box 35 8 , F o u n d r y  T r a d k  J o u r n a l .

S IT  U  A T  I O  N  S V A C  A  N T — C o ntd .

R e q u i r e d  i m m e d i a t e l y . —
M OULDERS for H.W . Connections, 

and M OULDERS and MATES for 6 it. 
and 9 ft. lengths of 4-in. hot water pipes. 
Piece work rates.—Apply C. P . K i n n e l l  & 
C o m p a n y ,  L t d . ,  Thoruaby-on-Tees, Stockton- 
on-Tees, Co. Durham.

ITIOUNDRY MANAGER, required for 
expanding medium size N ewcastle  

lrcn  Foundry. Age about 35. Should bo 
fully conversant in m odem  m ethods of 
quantity production for high grade 
engineering and motor cylinder castings. 
Must have knowledge of Cupola, Sand 
Control and M etallurgy, arnd capable of 
utilising and training “ green ” labour. 
Excellent prospects lor energetic man. 
W rite, giv in g lu ll particulars, salary re
quired.—Box 386, F o u n d r y  ' I r a d e  J o u r n a l .

FOREMAN required, to  supervise pro
duction at Grey Iron Foundry. Age 

30-40. Sound knowledge of floor, machine  
and m echanised production essential. 
Applicant m ust have proved him self in 
sim ilar capacity and should preferably 
nave experience of cupolas, m etal and sana  
control.—AVrite, sta tin g  age, experience, 
and full history of employm ent, to J o n e s  
& A t t w o o d ,  L t d . ,  Stourbridge, Wo res.

F ERRO US and Non-Ferrous Foundry 
requires MOULDERS and TRIM- 

MERS. Only skilled jobbing moulders 
need apply. — P l a n t  M a c h i n e r y  a  
A c c e s s o r i e s ,  L t d . ,  136-140, Bramley Road, 
W.10. ljadbroke 3692.

METALLURGIST required for foundry 
of large Sheffield Steelworks. Pre

vious experience of steel foundry practice 
essential. University degree or equivalent 
desirable.—A pplications to Box 408,
F o u n d r y  T r a d e  J o u r n a l .

FOUNDRYM AN required in B ir
m ingham , to take charge of small

Sand Production Foundry in Aluminium  
and Copper-base Alloys. An ab ility  to 
develop productivity methods and a  well 
grounded experience in  m oulding and  
alloy techniques is; essential.—Box 382, 
F o u n d r y  T r a d e  J o u r n a l .

SALESMAN for an Alum inium , Iron 
and Non-ferrous Foundry, with con

nections. After ab ility  proved partnership 
w'ould definitely be offered. Opportunity 
for a real live foundryman who w-ishes to 
earn over four figures. Foundry already  
established.—Box 404,  F o u n d r y  T r a d e  
J o u r n a l .

171 OREM AN COREMAKER required for 
Jobbing Grey Iron Foundry, castings  

up to 8 tons, in South Midlands area. 
Must possess all qu alities for controlling  
m en .-A p p ly  in first instance to Box 388, 
F o u n d r y  T r a d e  J o u r n a l , sta tin g  age  and  
experience.

E s t a b l i s h e d  e q u i p m e n t . -  

M anufacturers require experienced  
FO UNDRY FOREM AN; control small 
modern mechanised foundry for ligh t grey  
irco castings. Capable expansion. Good 
prospects. S.W. Lancs.—Box T833, L i e  
& N i g h t i n g a l e .  Liverpool.

SI i U A T I O N S  V A C A N T — C o n td .

EPRESENTATIVE required for Scot
land for sale of well-established and 

advertised range of Co’ro Binders. Pay - 
m ent by salary, expenses and bonus.— 
Apply, g iv in g  fu llest particulars of age, 
experience, salary required, etc., to Box 
368, F o u n d r y  T r a d e  J o u r n a l .

SMALL Iron Foundry in  North-East, 
approx. 5 m iles D arlington, pro

ducing Grey Iron Castings for the 
M achine Tool and Valve Trade, also  
general jobbing work, require experienced 
FO UN D R Y  FOREM AN. Conversant w ith  
th is class of business. I t  is possible th at a 
iiouso could be provided in a very short 
tim e lor suitable applicant. Only top, class 
man who feels ho can improve existing  
conditions .need apply. Please state  ex 
perience, age, and salary required.—Box 
378, F o u n d r y  T r a d e  J o u r n a l .

MO ULDER required for Non-ferrous 
Foundry, M iddlesex area. Accus

tomed to jobbing work up to a  £100. 
Good prospects for right mam—Box 364,  
F o u n d r y  T r a d e  J o u r n a l .

T e c h n i c a l  s a l e s  r e p r e s e n t a 

t i v e  required for E ast London and 
E ast A nglia. Sound engineering back
ground and knowledgo of m etal forming  
processes (casting, stam ping, etc.) ’desir
able. Car owner preferred. Good 
prospects w ith growing organisation.— 
Box 414, F o u n d r y  T r a d e  J o u r n a l .

W A N T E D .-F U R N A C E  MAN, con
versant w ith the m olting of scrap 

m etals in large roverberatory furnace, for 
Australia. Salary according to qualifica
tions. P assage paid, also for fam ily.— 
Apply Rox 362, F o u n d r y  T r a d e  J o u r n a l .

VACANCY for young m an, age 25/30, 
to be trained for above situation in 

large modern foundries in  Yorkshire, pro
ducing high-class steel, iron and non- 
ferrous castings. Knowledge of foundry 
practice essential. Good prospects for 
person w ith ab ility .—Apply, g iv in g  details 
of age, education, salary, etc., to  Box 346, 
F o u n d r y  T r a d e  J o u r n a l .

W ANTED, -FOUNDRY FOREM AN, 
f r medium and largo p late mould

ing  work for large engineering works. 
Manchester -area. Able to control sem i
skilled labour, 5-day week, good welfare 
fa c ilit ie s—W rite, sta tin g  age. experience, 
and salary required, to Box 392, F o u n d r y  
T r a d e  J o u r n a l .

Y O O N 6  M ETALLURGISTS, preferably  JL experienced in the casting of heat- 
resisting steels and alloys, required for 
Foundry development w-ork in Midlands. 
Sound m etallurgical training to a t  least
H.N .C . M etallurgy or A .I.M . standard re
quired. State age, education and experi
ence to  Box 410. F o u n d r y  T r a d e  J o u r n a l .

W ANTED. — STEEL FO UN D R Y  
M ANAGER for Foundry (Hudders

field district). Specialising in pressure 
castings.—Reply, sta tin g  full details of 
previous experience, Box 74 4 ,  F o u n d r y  
T r a d e  J o u r n a l .


