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International Foundry 
Technology

The least publicised yet one of the most im portant 
activities of the Institute o f British Foundrym en is 
the w ork it does in  conjunction with the International 
Com m ittee of Foundry Technical Associations. The 
Institute was a founder m em ber in the year 1926, 
when a meeting was called by the late M r. Paul 
Ropsy at Brussels. It was then that M r. T. M akem- 
son was appointed honorary secretary— a position 
he has held ever since. U nder his wise leadership, 
conferences have been held in the United States, 
France, Belgium, G erm any, H olland, Italy, Spain, 
Czechoslovakia, Poland, and London. The form ation 
of the international body stim ulated the creation 
of technical institutes in a  num ber of countries— a 
movem ent which happily is still spreading.

It should not be imagined tha t prio r to the fo r­
m ation of this com m ittee there was no international 
foundry co-operation. The first im portan t occur­
rence which gave outstanding pleasure to members 
o f the British Foundrym en’s Association in 1900 was 
the appointm ent o f Mr. Pilkington, the president, to 
an  international com m ittee charged with the duty 
o f preparing a specification fo r pig-iron. It was 
based on the question as to whether pig-iron should 
be graded by fracture or according to composition. 
Then, in 1922, during the annual conference of the 
Institute in Birmingham, there were a num ber of 
very im portant overseas guests and, at a private 
dinner party, it was decided th a t international sup­
port should be given to a congress to be held in 
the following year in Paris. Thus, in 1923, quite a 
large delegation of Americans, before crossing to 
France, were the guests o f various branches of the 
Institute o f British Foundrym en. Following this, there 
was a spate of invitations issued fo r in ternational col­
laboration and the meeting called together in 1926 
was for the régularisation of such activities.

The outstanding advantages of the existence of 
this com m ittee are that a proper rota of inter­
national gatherings is assured; that there exists a

focal point from  which other in ternational activities 
such as testing procedure and a foundry technolo­
gical dictionary can radiate and, finally, the form a­
tion of m utually useful friendships— not only with 
overseas foundrym en, but also with one’s own 
countrym en. Being together for a protracted 
period, such as a foreign trip involves, often 
creates lasting friendships. An interesting innova­
tion is that M r. Olivio, the Italian delegate, is giv­
ing a statuette o f Perseus, a replica of the renowned 
work of a rt by Benvenuto Cellini, to the body organ­
ising an in ternational foundry congress for presen­
tation— at its discretion— to the individual who most 
merits such recognition. The com position of the 
com m ittee is reasonably com plete— G erm any was 
re-adm itted during a recent meeting in Buxton— but 
it would give pleasure to everybody if the D om inions 
could collaborate. The only difficulty, as far as we 
can see, is tha t o f distance. However, in this age 
of air travel, distance is being rapidly neutralised. 
Some of the D om inions have larger and m ore active 
technical associations than those of the European 
members. The N etherlands foundrym en’s associa­
tion have issued a bound volum e of the Proceedings 
o f the A m sterdam  Conference, an activity well worth 
em ulating as providing a perm anent record. In 
general, the Papers presented a t these international 
conferences have no t been outstanding, perhaps due 
to there being previously no assurance of such a 
perm anent record being available.
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Institute o f Metals
Forty-second Annual A utum n Meeting

T h e  forty -second  a n n u a l au tu m n  m eeting o f  the 
Institu te  o f M etals w ill be held  in B ournem outh  from  
M onday  to F riday , S ep tem ber 18 to  22, inclusive. T h e  
m eeting will open on  the  m orn ing  of Sep tem ber 18, 
w hen, a fte r  registering a t the  secretary’s office, m em ­
bers will take p a r t in a  series o f visits in the  S o u th ­
am p to n  an d  Portsm outh  areas. A  visit fo r  ladies has 
been a rran g ed  in the B ournem outh  a rea  fo r the  a f te r­
noon.

T h e  A u tum n L ectu re  w ill be delivered on  the  even­
ing o f  Sep tem ber 18, by M r. E . E . Schum acher, ch ie f 
m etallurgist o f the Bell T e lephone  L abora to ries. Inc., 
M u rray  H ill, N .J., U.S.A., in  the  School H all, B ourne­
m o u th ” School fo r G irls , G erv is R oad , B ournem outh . 
It is particu larly  h oped  th a t m em bers w ho in tend  to 
take p a rt in th e  m eeting  will arrive  in B ournem outh  in 
tim e to  a ttend  this lecture an d  to  h o n o u r this em inent 
A m erican  scientist, who is com ing to E ng land  a t the 
special inv ita tion  o f the  C ouncil.

T h e  scientific and  technical sessions, w hich wij.l be 
held  in St. P e te r’s H a ll, H in ton  R oad , B ournem outh ,
will begin on the m orning o f  S ep tem ber 19, w hen
m em bers will be officially w elcom ed by the  M ay o r o f 
B ournem outh . T h ere  w ill be  a  civic reception  an d  
dance a t the Pavilion on the evening of th a t day.

T he C ouncil hopes th a t there will be a  large  a tten d ­
ance a t this m eeting, th e  reg is tra tion  _ fo r w hich 
closes o n  Septem ber 11. T h e  n u m b er o f  tickets avail­
ab le  fo r  several o f  the visits a re  lim ited a n d  m em bers
are  therefo re  requested  to  indicate their o rder o f
preference.

Works Visits
T h e  estab lishm ents to be visited include:—T h e  

A dm iralty  C en tra l M etallu rg ical L ab o ra to ry ; P irelli 
G enera l C ab le  W orks, L im ited; Jo h n  I. T horn y cro ft, 
L im ited; V ickers A rm strong , L im ited (W oolston); H ar- 
land  & W olff, L im ited ; A dm iralty  M ateria ls L ab o ra ­
tory; A irspeed, L im ited; W ellw orthy  Piston Rings. 
L im ited.

Death o f Mr. T. R. W alker
W e reg re t to an nounce  the death  o f  M r. T . R . W alker, 

m .a ., w ho was fo r  m any  years ch ief chem ist w ith the 
English Steel C orpora tion . In  this capacity  he  devoted 
m uch tim e and energy to a  study o f sand  testing and, 
in 1938, published an  e lem entary  text-book, “ F o u n d ry  
Sands w ith Special R eference to  S teelfoundry  P ractice .” 
H e was fo r 21 years h o n o ra ry  secretary  o f the Sheffield 
branch  o f the Institu te  o f B ritish F oundrym en , w hich 
he joined in 1918. A few years ago h e  presided w ith 
d istinction over the b ranch , bu t it is as secretary  th a t he  
w ill be best rem em bered. H is sterling w ork  in this con­
nection  w as recognised a t  the B uxton C onference last 
Ju n e  by the  aw ard  o f a  m eritorious-services m edal. 
T h o u g h  he was present, he  w as too  ill to  m ake a fo rm al 
speech o f acknow ledgm ent. H e w as first ho ld er o f  the 
Bronze M edal aw ard  by the C ity  and  G uilds o f  L ondon  
fo r fo u n d ry  practice and science. T h e  Institu te o f  British 
Foundrym en was represented  a t the funera l service by 
M r. J. G . Bailes and M r. J. H . Pearce an d  the English 
Steel C oro p o ra tio n  by  D r. C. J. D adsw ell and M r. W . D. 
Pugh.

L in c o l n  E l e c t r ic  C o m p a n y . L im i t e d , of W elwyn 
G ard en  City, H erts, have developed and placed on the 
m arke t two new  types o f welding rod know n as M ulti­
w eld and Positionw eld— the la tter specially com pounded  
to  w ork  in vertical and overhead positions.

Film R eview
NORTH BRITISH

T his industria l docum entary  has been produced  fo r 
the N o rth  B ritish L ocom otive C om pany, L im ited, o f 
G lasgow , by M r. E dw ard  C ook, o f the Big Six F ilm  
U nit. By now , i t  is becom ing obvious th a t films m ade 
un d er this d irection  have a distinct and read ily  recog­
nised style. C lear photography , o rdered  sequence and  
a dignified yet b la tan tly  advertising  scrip t a re  their 
characteristics. A n  essential is, o f course, th a t the 
co m m en ta to r m ust be an  en th u siast on the subject 
show n, w hether he be a m em ber o f the staff o f  the w orks 
illustra ted  o r a  p rofessional announcer. Because o f 
this “  enthusiasm ,” generally  speaking, a  m em ber o f the 
firm  is to be  p referred . L ocom otives m ake a good su b ­
ject fo r an industria l docum entary . T h ey  a ttrac t hu m an  
in terest fro m  the  n u rse ry  stage to  dotage, w hilst the 
com ponent parts a re  no t unknow n to  th e  laym an. T he 
film concentra tes on the  m aking o f these com ponents, 
their assem bly and  the h and ling  o f the finished engine. 
T he shots in the fo u n d ry  a re  practically  all close-ups, 
bu t sufficient is show n to  underline  the  m eticulous care 
in m oulding and  core-setting. T h e  ladle used  fo r trans­
porting  th e  liqu id  m etal from  the cupo la  to  the  m oulds 
was ancient and  ill-favoured, and  co m pared  so very 
bad ly  w ith the  w onderfu l special-duty  au tom atics in­
stalled  in th e  m achine shops. ’T w as ever thus! T he 
object o f this film  is to in te rest—m ain ly  overseas 
audiences— in the engineering facilities existing in this 
w orks and  the  pa instaking care  bestow ed o n  the  p roduc­
tion  o f each  locom otive. T h is has been rem arkab ly  
well achieved. __________________  V. C. F .

Dust and Fumes in Iron Foundries
T he Jo in t Iro n  C ouncil, in  association  w ith the C ouncil 

o f I ro n fo u n d ry  A ssociations, has decided to  intensify 
w ork u p o n  p rob lem s of dust and  fum es in iron  
foundries, and  to  prov ide an  advisory  service on how  
these m ay best be dealt w ith  in fo undry  practice. T he 
work is being carried  ou t th rough  the B ritish C ast Iro n  
R esearch A ssociation , w hich is largely financed by the  
Jo in t Iro n  C ouncil. A  special com m ittee o f the  R e­
search  A ssociation, entitled  “ T h e  F o u n d ry  A tm ospheres 
C om m ittee,” is supervising the w ork . C lose co llab o ra ­
tion is being m ain tained  w ith th e  Jo in t S tanding C om ­
m ittee on C onditions in Iron  F oundries set up  by the 
F ac to ry  D ep artm en t o f  the M in istry  o f  L abour.

Association o f Bronze and Brass 
Founders

T he A p ril/Ju n e  Bulletin (N o. 21) o f the A ssociation 
o f Bronze and Brass F o u n d ers  is m uch larger than  
usual an d  w ith this increased size com es an  im proved 
service to  the industry . T h e  branches a re  m aintain ing  
their activ ity  and  interest. C rucib le  life is receiving 
added atten tion , bu t still m ore  co-opera tion  from  the 
m em bers is sought. T h e  bulletin  announces th a t the 
C ouncil h ad  invited M r. F ran k  H udson , M r. V. C. 
F a u lk n er and  M r. F. C. E vans to  becom e h o n o ra ry  asso­
ciate m em bers and th a t these inv ita tions had  been 
accepted. O th er subjects having the  a tten tion  o f the 
A ssociation  are  m etal losses, specifications, and the 
availability  o f raw  m aterials and their prices.

B r i t is h  J e f f r e y - D ia m o n d , L i m i t e d , has opened a 
branch office a t D ock  C ham bers. Bute S treet, C ardiff 
(te lephone: C ardiff 1070), w ith M r. F . Jackson  as the 
d istrict technical m anager. By am icab le  m utual ag ree­
m ent, the com pany’s p resent agency arrangem en t with 
Llcwellin E vans & M ajor, L im ited, will term inate  on  
Ju ly  31.
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Spectrographic Analysis in the 
G rey-iron Foundry

B y E. J .  Ronnie, L .I .M .  and M . M . Hallett, M.Sc., F .I .M .

A lthough  the first Paper in this country on the application o f the spectro­
graph to the analysis o f grey cast iron was presented to  the Institute by Ling, 
PcPheat andi A rno tt' seven years ago, the further application o f the m ethod  had 
been relatively slow. T he first regular large-scale application was described by 
H urst and Riley~ in a valuable Paper, which was published in 1946. A great deal j 
o f useful work has been done by the British Cast Iron Research Association and ,I 
an im portant new technique has been described by Argyle and Price:' In  1946 
the A u thors decided that the m ethod was sufficiently well established to justify  
installing the necessary equipment, and this Paper is now presented as an account 
o f their experiences during operation in  the last two years, in the hope that it may  
be useful to other founders considering the possible use o f the method.

M . M . H a l l e t t

E. J. R o n n ie

t h e  p a p e r  i s  d i v i d e d  into two m ain sections. In 
the first section are discussed those features of 
general interest dealing with the applicability of 
the spectrograph, its accuracy, the staff and space 
needed to operate it, and its advantages and dis­
advantages. The second section contains a more 
detailed account o f the precise m ethods adopted to 
achieve the results described, and is intended to 
be read by the specialist interested in the applica­
tion  o f spectrographic analysis.

PART I—FEATURES OF GENERAL 
INTEREST 

Applicability and Accuracy
T he spectrograph is not suitable fo r determ ining 

carbon, phosphorus and sulphur, but is suitable for 
the determ ination of virtually all the other elements 
(other than gases) likely to  be present in cast iron, 
including those norm ally reported only as traces. 
W hen the apparatus was first installed, it was ex­
pected that it would be suitable for the analysis 
only of relatively low-alloy m aterials, but the 
A uthors have been surprised to find tha t good 
results can be obtained with high-alloy materials. 
The percentage accuracy in determ ination of an 
element is much the same whatever the content of 
the element, but it follows that at high-alloy con­
tents, the tolerance is higher. Since the p ropor­
tions of alloy elements a t the higher levels are 
usually not very critical, the tolerance is perfectly 
satisfactory. The figures below show the results 
which are being achieved.

* Paper presented a t  the Buxton Conference of the Institute  
of British Foundrymen (title  abridged). The Authors are, 
respectively, ch ief chem ist and chief m etallurgist, Sheep- 
bridge Stokes, Lim ited, Chesterfield.

It will be seen from  the above th a t the spectro­
graph can be applied to the analysis o f practically 
every type of cast iron, including low-alloy irons 
and high-alloy irons o f the austenitic and 33 per 
cent, chrom ium  types. The element showing the 
greatest variation of all those m entioned above is 
silicon, and the A uthors have found it necessary to

Element. Percentage range 
of occurrence.

Low-alloy Irons:
Silicon . .  . .  1 0 .5  to 3 .5
Manganese . . 0 .3  to 1.5
Nickel . .  . .  ..j 0 .2  to 3 .5
Chromium 0.05 to 2.0
Molybdenum . . 0 .2  to 1.0

High-alloy Irons :
Silicon 4 .0  to 0 .0
C opper............................ 6 .0  to 7.5
N ic k e l ............................ | 12.0 to 24.0
Chromium 12.0 to 22.0
Chromium 28.0 to 34.0

Percentage
tolerance.*

±0 .10
± 0 .0 4
±0.0G
± 0 .0 3
±0 .0 2

± 0 .1 5
±0.2
± 0 .5
± 0 .5
±1.0

* The tolerance values are expressed at the mean point of the range

adopt certain  techniques for dealing with this 
element, which are described below. I t would p rob ­
ably no t be unfair to claim  that, while spectro­
graphic analysis in general does no t give quite such 
an accurate figure as chemical analysis can do when 
the la tter is perform ed under conditions of ample 
tim e perm itting individual attention, it is more 
consistently accurate in rou tine analysis, as it 
eliminates m any of the hum an sources of error 
inherent in chemical analysis.

To obtain the best results it is desirable to use 
chill-cast specimens. The A uthors found tha t the 
size of specimen suggested by H urst and Riley* 
was too large for m any of their irons which are 
high in silicon to be effectively chilled. They 
have, therefore adopted a specimen I  in. square
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irAi, I„ 1 Resujt per cent, from spectrographic analysis. llesult per ccn t. from cheuaical analysis.
Material.

Si. Mn. Ni. Cr. Mo. Si. Mn. Ni. Cr. Mo.

Low-alloy, centrifugalhy 
cast.

4K6 (1) 2.52 1.04 ___ 0.44 — 2.55 1.04 — 0.43 —
(2) 2.36 0.86 — 0.31 — 2.38 0.84 — 0.33 —
(3) 2.31 0.88 — 0.35 — 2.30 0.S8 — 0.36 —
(4) 2.70 1.04 —- 0.39 — 2.68 1.01 0.39 —

D.T.D. 233 (1) 2.51 0.96 __ 0.36 0.63 2.55 0.91 — 0.34 0.65
(2) 2.32 — — 0.30 0.61 2.40 — — 0.31 0.60

D.T.D. 485 (1) 2.50 0.95 _ 1.01 1.02 2.57 0.93 — 1.03 0.97
(2) 2.54 — — 0.96 0.98 2.48 — — 0.94 0.95

Loic-alloy, sand cast. 1.21 0.14Mark 1 (1) 1.44 1.18 — 0.13 — 1.44 — —
(2) 1.23 0.91 0.28 0.09 — 1.22 0.94 0.28 0.09 —

Mark 111 ___ 1.62 1.09 0.48 ■ — — 1.04 1.06 0.45 —
S.B.D. 1.08 1.19 1.83 0.50 0.23 1.59 1.25 1.80 0.49 0.23
Acicular 2.10 ___ 4.08 0.19 0.S4 2.08 — 4.82 0.19 0.80
Nl-Ilard 0.76 — 3.30 2.09 — 0.76 — 3.37 2.12 —

Eigh-alloy irons.
17.28Enduron (1) . . 1.93 — — 17.55 — 1.88 — — —

(2) . . 1.56 — ■ — 14.10 — 1.64 — — 13.60 —
(3) .. 2.41 — — 17.75 — 2.33 . — — 18.25 —
(4) . • 2.20 — — 17.50

Cu.
2.31 — — 17.88

Cu.
Ni-Rosist (1) . . 1 .9S . . — ' 14.75 2.11 7.09 1.90 — 14.57 2.19 7.17

(2) . . 1.82 — 15.30 1.97 6.64 1.85 —- 15.00 1.94 6.79
(3) .. 1.63 ___ 15.35 2.26 0.63 1.69 — 15.05 2.25 6.76
(4) . . 2.14 — 14.15 1.72 6.62 2.06 — 14.36 1.78 6.61

Nicrosilal (1) . .  
(2)

5.05 ___ 22.10 2.63 ___ 4.99 — 22.15 2.66 —
4.07 — 21.50 2.55 — 3.95 — 21.15 2.47 —

(3) . . 3.90 — 20.08 2.14 — 3.78 — 20.15 2.21 —

33 per cent, chrome .. — — — 32.40 — — — 33.27 —

by 1|- in. long, w hich is cast in  a  split 
iron m ould provided with a small tapered feed­
ing head. A sand-cast grey-iron specimen, capable 
o f being drilled for the analysis of carbon, sulphur 
and phosphorus, is also norm ally required. In 
order to avoid the trouble of casting this separately, 
the practice has been adopted of preparing a com ­
posite sample by placing a core-sand mould on top 
of the cast-iron m ould, which serves the double 
purpose of directing the flow of iron into the small 
m ould, and of providing a sand-cast bar suitable 
for drilling. A lthough the chill-cast sample is 
preferred, very useful results can be obtained from  
ordinary grey-iron samples, and it has been found 
possible to perform  analysis of pig-irons by cutting 
out suitable lumps. The technique em ployed and 
the results obtained are described in the detailed 
section below.

Layout of Equipment
A m ong the points determ ining the suitability of 

the m ethod for application in any given foundry 
are the space available and the working conditions. 
F o r the application now being described, use was 
m ade of a medium-sized laboratory room  which 
was divided into three smaller room s, as indicated 
in Fig. 1. This arrangem ent is no t necessarily ideal, 
but was dictated by the space available. The spec­
trograph itself in the one room  is the H ilger large 
quartz spectrograph, provided with a fixed slit 
2 mm. by 0.015 mm., together w ith the standard 
H ilger sparking equipment, which includes a |-k v . 
transform er and condenser, and also a resistance 
box fo r the low-voltage d.c. arc. In  the photo­
m eter room  are located the H ilger non-recording 
m icrophotom eter with galvoscale pro jector and

the Judd Lewis com parator. T he dark-room  fit­
tings are norm al.

The secret of success in routine spectrographic 
analysis lies in the standardisation of working con­
ditions, and this m ust be considered in planning 
the laboratory  arrangem ent. T em perature control 
is usually regarded as a necessity, particularly in 
the dark room , as the developm ent process is

F ig . 1.—Plan of Laboratory for Spectrographic 
A nalysis.

greatly influenced by tem perature. The three rooms 
are fitted with wall heaters connected to  a therm o­
stat located in the dark  room, the tem perature con­
trol being, therefore, most accurate in the dark 
room. The room s shown in Fig. 1 are located 
a t the south-west end of the laboratory, have a flat 
roof, and are exposed to full sunlight in sum m er­
time. The difficulty in tem perature control is no t 
so much to  heat up the laboratory  in w inter as to 
cool it down in summer. F o r this reason, the
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control tem perature was fixed at 70 deg. F ., which 
is slightly higher than norm al, but which renders 
the problem  a little easier. The ideal solution would 
be to install an air-conditioning system incor­
porating cooling arrangem ents for use in summer, 
but this was regarded as unjustifiably expensive. 
The solution ultimately adopted was to provide the 
laboratory with a false ceiling about 18 in. lower 
than the norm al roof (which was fortunately high), 
and to blow cold air, drawn from  the shady east 
exterior of the building, into the interspace between 
the roof and the ceiling, allowing the air to  filter 
into the room  through a series of holes bored in the 
ceiling. It was hoped that this system would tend 
to keep the roof cold, and thus to reduce the con­
siderable downwards radiation in the summer. 
Furtherm ore, by blowing in air ra ther than by 
sucking it through an exhaust fan, the whole spec- 
trographic section is m aintained a t a slight positive 
pressure in relation to the adjacent chemical sec­
tion, thereby reducing the tendency for fumes to 
leak from  the latter into the form er. This arrange­
m ent has no t been unsatisfactory.

Organisation of Work
The analytical w ork to be handled divides itself 

into two m ain sections. One type of analysis is 
required on irons which are being melted continu­
ously throughout the day and sometimes during 
the night as well. H ere, continuous control is 
needed and adjustm ents are m ade from  hour to 
hour. It is, therefore, im portant that the analytical 
results should be m ade available to the control 
m etallurgist as soon as possible after the castings 
have been made, and some econom y in operation 
m ust be sacrificed to obtain this speed. The other 
type of analysis covers the considerable num ber 
o f batch melts of a wide variety o f un-alloyed and 
alloy cast- irons, fo r m ost o f which there is only 
one melt on each particular day and for which the 
m ixtures are altered only on a day-to-day basis. 
It is then possible to collect together a batch of 
different materials, and to carry  through the 
sequence of analytical operations on the batch as a 
whole. To economise in plate costs, the plates 
employed are 2 in. wide, and it is found that on 
each of these at least a dozen samples can be 
analysed satisfactorily. I t  is obvious tha t the batch 
m ethod enables analyses to be carried out with 
greater efficiency, but the speed with which the 
results become available is correspondingly re­
duced. Analysis of pig-irons and some other raw 
materials can also be carried out in batches. As a 
guide to the time involved, it may be stated that, in 
urgent cases, an analysis fo r silicon, manganese, 
nickel and chrom ium  on a single sample can be 
carried out within 15 minutes o f the receipt o f the 
sample. W here three samples are being handled, 
the total tim e is usually 30 to 40 minutes, while a 
batch of 12 samples would require about 1} hrs. 
fo r the com plete series o f operations, including the 
initial p reparation  o f the samples.

Cost
The m ajor cost in spectrographic analysis is the 

initial outlay fo r the equipment. The installation 
described in this P aper cost a little under £2,000,

including the provision of the special heating and 
ventilating arrangem ents and the alterations to the 
laboratory , such as the building of the internal p a r­
tition walls. M aterials and labour form  a much 
smaller proportion  of the cost of spectrographic 
analysis than they do of chemical analysis, but the 
capital cost of the apparatus needs to be spread 
over a large num ber o f determ inations.

T he laboratory  described is m aking between
4,000 and 5,000 determ inations per m onth, nearly 
75 per cent, o f which are perform ed spectro- 
graphically. I t has been found that, whereas the 
num ber of determ inations per analyst per day on 
chemical w ork has been between 20 and 25, a 
figure of at least 60 determ inations per analyst 
can easily be achieved on the spectrograph. C on­
sequently, with the existing staff it has been possible 
to increase the num ber of determ inations carried 
out in the laboratory by 25 per cent., even while 
members of the laboratory  staff were being trained 
in the use of the new equipment.

I t is clear from  the foregoing tha t the m ethod is 
applicable only to relatively large laboratories 
carrying out a considerable num ber of determ ina­
tions. A lthough the m ethod has been found to be 
m ore versatile than was first expected, it is desir­
able for the instrum ent to be fed with a steady 
stream  of w ork of the same type if the best results 
are to be achieved. It is ideally suited to the 
requirem ents o f laboratories handling m ass-pro- 
duction runs of iron requiring close control and 
frequent checks of composition.

In itself, the m anipulation of the apparatus is 
very simple and does no t call fo r a high degree of 
intelligence. With the provision of skilled super­
vision it should be possible to utilise unskilled 
labour w ithout chemical knowledge after care­
ful training. This m ethod has not been followed in 
the present case, but use has been m ade of the 
existing laboratory staff o f skilled analysts. The 
question of the psychology of the operators also 
needs consideration. To avoid boredom , it has been 
found desirable for one operator to carry  through 
the whole of the operations himself, possibly aided 
by a second operator to attain  greater speed a t the 
m easuring and recording stage. It is theoretically 
possible for one operator to  spend the whole o f his 
tim e exposing the plates and developing them, 
with two operators devoting their time to  m easur­
ing and recording. U nder such conditions, putting 
all emphasis on productivity, a t least 500 individual 
determ inations per day could be carried out, but 
again there would be a serious danger o f fatigue 
and boredom  am ongst the operators, necessitating 
frequent changes of personnel.

I t will also be found that this m ethod of analysis 
seems to appeal much m ore to some w orkers than 
to  others, and it is not unusual to find an operator 
who is skilled in chemical analysis but whose char­
acter is not suited to repetitive work, failing to 
attain the same standard of accuracy in spectro­
graphic analysis, often because of m inor errors in 
calculation, and, o f course, the reverse may equally 
hold true. In  the A uthors’ experience, female 
operators have proved extremely satisfactory and 
reliable.
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PART II—DETAILED ACCOUNT 
OF PROCEDURE 

Preparation of Sample
The chill-cast specimen f  in. square by l i  in. 

long is first ground flat on  two opposite faces and 
finished by polishing on a finisher with a 100 grit 
belt. The grinding and polishing are carried out 
in a separate room  to avoid production of dust 
near the spectrographic apparatus.

Sparking Technique
The polished sample is placed face downwards 

on a  Petri-type spark stand and a pure graphite 
electrode with a freshly sharpened 80 deg. conical 
point is clipped in the bottom  electrode holder and 
the gap set at 2 mm., using an optical projection 
gauge. A fter a pre-sparking period of 15 seconds 
the shutter is raised and exposure commenced. On 
Ilford ordinary plates, exposure time is 40 seconds, 
while on K odak B-10 plates, w orking with super­
imposed spectra, the individual exposures are of 
20 seconds. This is controlled by a sem i-autom atic 
tim e switch, and the shutter is actuated by a 
solenoid. By this means, a high degree of stan­
dardisation of conditions is attained. The slit of 
the spectrograph is fixed a t 2 mm. by 0.015 mm., 
and has attached to it a neutral-density filter giving 
two steps of 100 and 70 per cent, transm ission, 
respectively.

Originally, a single-spot m ethod o f sparking was 
used and duplicate exposures were made on each 
sample, the analysis being reported as the mean 
o f the duplicates. It was occasionally found, how ­
ever, that duplicate estim ations on the same sample 
night give silicon values differing by as much as 

0.3 per cent. This appeared to be due to slight 
heterogeneity in the sample, since fu rther exposures 
a t the same points produced the same results. The 
use of a multi-spot spark technique resulted in 
improved reproducibility and is now the standard 
method, in spite o f the consequent slight increase 
in time. D uplicate exposures are still m ade on 
each sample but each single exposure consists of 
two superimposed sparks taken at different portions 
of the sample’s surface. Thus, on any given sample, 
exposures are made at four different locations, 
reducing the effects of heterogeneity.

Photographing Processing Technique
The com position of the developer is as 

follows:— 1
Metol .................................................................. 10 gm.
Hydroquinone . .  . .  . .  . .  . .  22 gm.
Sodium sulphite (crystalline) . .  . .  . .  200 gm.
Sodium carbonate (crystalline) . .  . .  180 gm.
Potassium bromide . .  . .  . .  . .  3 gm.
Water t o .......................................................................... 10 litres

The developer is filtered into a storage bottle and 
a thin film of liquid paraffin is poured on the 
surface to prevent oxidation. The hardening fixer 
used is:—

. . 1,134 gm.
75 gm.
47 gm.
75 gm.

5 litres

The plates are developed for two m inutes with 
continuous non-rhythm ic agitation in 100 ml. of 
developer contained in a  stainless-steel developing 
dish 11 in. by 3 in. by 1 in. They are then 
rinsed in w ater and fixed in 100 ml. o f fixing solu­
tion for a period varying from  two m inutes to ten 
minutes, according to the type of plate. W ashing 
is carried out for five minutes under a stream  of 
water, after which the plates are carefully wiped 
down with a soft chamois leather and dried rapidly 
in a blast o f warm  air from  an electric hair dryer.

Plate Calibration
Considerable attention was given to the ques­

tion of plate calibration, since a num ber of m ethods 
were available at the tim e the spectrograph was in­
stalled. The m ost widely used m ethod was the 
intensity calibration procedure, in which the den­
sities of the fines were related to their relative 
intensities. This procedure necessitates re-calibra­
tion when new developer is m ade up and when a 
new batch of plates is used— it is advisable, in fact, 
to check the calibration curve from  plate to plate, 
since individual plates from  the same batch may

F ig . 2 .— Typical Graph for Spectrographic 
Determination of Silicon.

vary, apart from  the possibility of plates being 
mixed. The calibration w ork involved is con­
siderable, particularly  if the irons being analysed 
vary widely in com position, necessitating a large 
num ber of graphs fo r different materials. A  new 
m ethod was devised by Sanders3 and adapted 
by Argyle & Price3 for w ork with cast iron. This 
m ethod depends on the correction for varying con­
trast from  one plate to another by the sim ultaneous 
change of slope of two graph fines. F o r each esti­
m ation, the elem ent fine is m easured and also two

.iiypo
Sodium .sulphite . .  
Acetic acid (glacial) 
Potash alum 
Water to . .
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iron lines, one iron line having a density greater 
than that o f the element line and the other a den­
sity lower than that of the element line. Both 
log ratios are calculated and the values obtained 
are joined by means of a straight edge, as shown 
on Fig. 2.

This figure shows the graph used for the estima­
tion of Si in the range 1.0 to 3.5 per cent. AB and 
CD  are straight and parallel graph lines obtained 
by plotting log ratios o f Si 2881/Fe 2880 and Si 
?881./Fe 2876, respectively, against log per cent. Si 
fo r  a suitable range o f standards.

E  and F  represent the log ratios for a sample 
exposed on the same plate as the standards from  
which the graph was constructed and the straight 
line between these points cuts the log zero axis at 
X. If the same sample and standards are exposed 
on a second plate of different contrast and the 
graph again plotted, it is found that the change in 
contrast causes a rotation, about the log zero 
axis, of the graph lines to the new position OP and 
QR. The new log ratios S and T  for the test sample 
cut the concentration axis at the same point X, 
whether plotted on the first graph lines or the 
second. Argyle and Price3 have shown that, pro­
vided the element and iron lines are not far apart 
and the densities o f these lines all lie on the 
straight line portion of the plate-characteristic 
curve, the above m ethod of plate calibration com ­
pletely corrects for gam ma variations across a 
single plate or from  one plate to another. The 
correction is valid even for widely differing emul­
sions. In constructing these curves, the initial 
calibration is quite straightforw ard. The appro­
priate range of standards is sparked, processed and 
measured, and the log ratios obtained are plotted 
against the known analyses (obtained as the mean 
o f a num ber of carefully perform ed wet determ ina­
tions, preferably by independent laboratories).

Low Concentrations
In some cases it m ay not be possible to w ork on 

the straight-line portion of the plate-characteristic 
curve, and at low element concentrations it is 
usual to plot log ratio against concentration. Two 
curves are obtained fo r each element and interpola­
tion between them gives a weighted m ean which 
closely approaches the correct result. C oncentra­
tions approaching zero can be estimated by using 
an adjacent background reading and one iron line, 
in place of the usual two iron lines. It is some­
times difficult to find two iron lines of suitable 
density sufficiently near the element line, and the 
use of a neutral density filter is then of con­
siderable assistance, as it is often possible to  use 
the filtered and unfiltered portions of a single iron 
line in conjunction with the analysis line.

One great advantage of the m ethod described is 
that the graphs, once constructed, require no altera­
tion and can be used indefinitely, unless there is 
some fundam ental change in the alignm ent o f the 
spectrograph (e.g., change o f neutral-density filter), 
o r in the means of excitation of the sample. No 
re-calibration is required on changing over’ to fresh 
developer, o r to  a new batch of plates. I t is advis­
able, however, to  run through appropriate stan­
dard  samples periodically, to ensure that there is no

lateral shift in the graphs. Such shifts do occur 
occasionally, and although the am ount of shift is 
usually slight, it is desirable to observe and correct 
any such tendency.

Using this m ethod of calibration, rigid stan­
dardisation of plate processing is no t so critical, and 
slight variations in tem perature of developer, de­
velopm ent time and am ount o f agitation, do not 
affect the results. Thus, although a standard routine 
in plate processing is adhered to, variations in this 
routine, through accident or carelessness, have little 
o r no effect on the final result.

Accuracy
The tolerances quoted in P art I of the Paper 

were obtained by determ ination o f the standard 
deviation using the range-m ethod on results fur­
nished by duplicate determ inations on some 30 to 
50 samples, the tolerances being twice the standard 
deviation. The use of duplicate routine estim ations 
is preferable to making a large num ber of deter­
m inations on a single sample, as it reflects working 
conditions better and also because, in the latter 
case, the operator m ay be subconsciously influenced 
by knowledge of the preceding values. R epro­
ducibility tests have also been carried out, using 
the single-sample method. F o r silicon and nickel, 
18 successive determ inations on one particular 
sample containing 1.6 per cent, silicon and 1.26 
per cent, nickel, gave a tolerance of +0.08 per cent, 
for silicon and ±0.05 per cent, fo r nickel.

Routine Analysis of High-alloy Irons
The spectrographic analysis o f the m inor con­

stituents in these m aterials does not present any 
great difficulty, provided that graphs are con­
structed fo r each alloy being analysed. As in the 
analysis o f the low-alloy irons, the internal stan­
dard  (iron) m ust rem ain reasonably constant, and 
the m ajor alloying elements should not vary by 
more than the norm al ± 2  per cent.

F o r rapid and accurate control analysis o f high- 
alloy materials, it is, therefore, necessary to obtain 
a reasonably accurate estim ation of the m ajo r con­
stituents as soon as possible, as any large variation 
in the latter will cause proportional errors in the 
m inor constituents. In  recent years, several 
workers (e.g., Shirley and E lliott0) have reported 
that it is feasible to analyse spectrographically high- 
alloy steels with a sufficient degree of accuracy for 
control purposes, and for this reason it was decided 
to attem pt the estim ation of the m ajor constituents 
in high-alloy irons such as Enduron, N icrosilal and 
Ni-Resist.

The procedure is identical with that used for 
low-alloy irons and it has been found possible by a 
suitable choice of lines to  use the same exposure 
time, thus simplifying the standardisation of 
analytical procedure throughout the spectrographic 
work. In the study of a  range of high-alloy con­
centrations, e.g., o f chrom ium  from  12.0 to 24.0 
per cent., it is desirable to utilise two iron lines, 
one o f which is equal in density to  the chrom ium  
line a t about 12.0 per cent., and the other at about
24.0 per cent. This procedure, in  which the density 
o f the chosen element line is m atched by that 
of one iron line at the top-end and  by the second
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iron line a t the bottom -end of the concentration 
range, should always be employed when the con­
centration range is wide. F rom  the results given in 
the first section of this Paper, it will be seen tha t at 
concentrations of about 15.0 per cent, of chrom ium , 
the accuracy obtainable is o f the order o f ±0.5  per 
cent. In cases where the estim ated concentration 
of the m ajor alloy constituent falls near the lim it of 
the specification, a chemical check is carried ou t to 
ascertain the exact content.

Analysis of Pig Irons
Although most of the recent w ork on the spectro- 

graphic analysis of cast iron has been based on the 
use of chill-cast test-pieces, it will be remembered 
that Ling, M cPheat and A m o tt1 used grey-iron 
specimens with reasonably satisfactory results. 
A ttention was, therefore, paid to the possibility of 
utilising the speclrographic m ethod for the analysis 
o f pig-iron, particularly as the checking of such 
incoming raw  materials was an im portant item in 
the w ork of the laboratory. Samples were pre­
pared simply by cutting pieces from  individual pigs 
by means of an abrasive slitting wheel. The 
samples so obtained were ground in the same way 
as the chill-cast specimens.

The first experiments were directed towards the 
checking of the pig-irons for nickel and chrom ium , 
which are liable to appear as contam inating ele­
ments. The results obtained, in com parison with 
chemical analysis, were sufficiently prom ising to 
justify further w ork on other elements. In  the 
first place, the estimation of silicon was attem pted, 
using graphs prepared in the ordinary way on chill- 
cast standards, but it was found tha t low results 
were obtained, though the results were always low 
by a given am ount at any one silicon level. A  set 
of standards of grey iron was prepared, covering 
the range from  1.4 to 3.5 per cent, silicon, and 
consisting of a variety of pig-irons and pieces from  
castings. N o attem pt was made to standardise these 
samples, the only com m on property being tha t they 
were free from  carbides.

It was found that, using the norm al technique, a 
satisfactory silicon graph was obtained from  these 
grey-iron standards, the only difference between 
the fresh graphs and the original ones being a 
lateral displacement o f the index values to a  higher 
silicon level. It follows from  this that, while the 
spectrograph can be applied satisfactorily to grey- 
iron samples, it is essential th a t a fresh set of 
graphs should be prepared, and that w ork on chill 
castings must be kept quite distinct from  tha t on 
grey-iron samples.

In  analysing a truck of pig-iron, four samples 
are taken, a small piece being cut from  each pig 
fo r sparking. A  single spectrum , consisting of two 
superim posed sparks, is recorded fo r each of the 
fou r samples, the mean of the four silicon values 
being reported. In  the range 1.5 to 3.0 per cent, 
silicon, the four values should lie within a spread 
of 0.2 per cent, o f silicon, while in the range above
3.0 per cent., agreement is expected within 0.3 per 
cent, silicon. In  cases where the above tolerances 
are exceeded, a chemical check is called for. The

following typical results show the degree of agree­
m ent which can be expected between spectrographic 
and chemical analysis on pig-irons and grey 
irons:—  ,

Material.
Silicon per cent.

Spectrographic. Chemical.

Hematite pig (1) 2.23 2.24
Hematite pig (2) • 2.99 2.99
Hematite pig (3) 2.99 3.04
Piston ring 2.38 2.40
Light casting ............................ 2.84 2.77
Centrifugal casting 2.47 2.37

In  general, it m ay be said that although the agree­
m ent is no t always as good as with chill-cast 
samples, it may nevertheless m eet practical require­
ments. It may be objected that the heterogeneity of 
sand-cast pigs is too great fo r the m ethod to  be safe, 
but, in respect o f silicon content, no troubles have 
been encountered. The following specific tests 
indicate analyses obtained a t three positions on the 
cross section o f some pigs.

Pig iron.
Silicon ontent per cent, at

Centre. Shoulder. Bottom.

Sheepbridge Foundry No. 3
Goldendalo
Millom

2.22  
r .s 2
2.48

2.24
1.82
2.48

2.26
1.82
2.48

Special Applications
In addition to  routine quantitative work, the 

spectrograph is used for qualitative o r sem i-quanti­
tative analysis o f a wide variety of metals and 
scrap. In  m any cases, this m ay be all tha t is re­
quired, but if m ore inform ation is necessary, the 
prelim inary spectrographic exam ination is an in­
valuable guide for subsequent chemical analysis. 
I t is also extremely useful in carrying out analyses 
fo r elements which are norm ally present only in 
traces or very small quantities, and this tends to 
become m ore im portant in  the higher-alloy and 
other specialised types of cast iron. Thus, tin may 
give rise to trouble in austenitic cast irons. In this 
case, spark spectra are insufficiently sensitive and a 
d.c. arc m ethod of excitation is used. A n accuracy 
of 10 per cent, is possible in estim ating tin in the 
range 0.01 to 0.15 per cent.

In  the production o f spheroidal-graphite cast 
iron, the estim ation of magnesium is of great im­
portance, and before the developm ent of a satis­
factory chemical m ethod, the spectrograph was 
calibrated fo r this determ ination using standard 
m agnesium solutions. Several two-gram  samples of 
magnesium-free iron were dissolved in a definite 
am ount o f aqua regia. Varying am ounts o f a 
standard magnesium solution were then added to 
each sample, representing concentrations of 0.01 to
0.2 per cent. The solutions were then filtered and 
made up to 100 ml. in a graduated flask. Three sets 
o f two freshly-sharpened graphite electrodes were 
dipped in each solution and all were finally dried 
off in an oven a t 110 deg. C. fo r 15 minutes. Using 
corresponding graphite rods as negative and posi­
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tive electrodes, triplicate arc spectra for each sample 
were obtained under the following conditions:—

Exposure..  
Arc gap . .  
Current ..  
Wave band 
Plate
Development

20 sec.
2 mm.
3.4  amps.

2,450 to 3,500 deg. A. 
Ilford ordinary 
3 minutes at 70 deg. F.

A graph was constructed as previously described. 
By treating the test sample as above (omitting 
additions of magnesium solution) and taking the 
m ean of the triplicate determ inations, satisfactory 
results were obtained. Eventually, when a satisfac­
tory  chemical m ethod had  been developed, a range 
o f solid standards was prepared fo r a fresh calibra­
tion, using the norm al procedure of spark excita­
tion. The two methods, when com pared, showed 
reasonable agreement.

As already noted, one of the disadvantages of 
the spectrograph is its inability to determ ine car­
bon, sulphur and phosphorus. In  some cases,- it 
has been found possible to use other elements as 
an index o f the proportion  o f phosphorus. In  cer­
tain  Derbyshire pig-irons of high phosphorus con­
tent, the titanium  and vanadium  contents are also 
high. If  these pig-irons are being used in a 
m ixture together with, say, Staffordshire pig-irons, 
which are of low titanium  content, a  close estim a­
tion of the phosphorus content o f the cast iron can 
be obtained simply by determ ining the titanium  
and vanadium  and applying a suitable factor. The 
m ethod is unfortunately of lim ited application, as 
the W est Coast hem atites, fo r example, are low in 
phosphorus but relatively high in titanium .
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Discussion
Opening the discussion D r . R . V . R il e y  was very 

pleased that M r. H allett had po in t ou t the different 
outlooks o f  the m etallurgist on the one hand and  the 
chemist on the other. Foundrym en in general re­
quired a  sound casting to  specification; they were not 
norm ally w orried whether the chemist was accurate 
to  0.01 per cent, o r not. They w anted a  result of 
the analysis of yesterday’s metal. T he spectrograph 
did m ake it possible to give it to them  to-day, 
whereas the chem ist prom ised it in the ordinary 
way fo r  to-m orrow . H e felt it w as rather un ­

necessary to include T able I  in  the Paper. Every­
one had  seen those com parisons before, and by 
now atT should be sufficiently enlightened to know 
that the spectrograph did give results accurately.

The A uthors had  pointed out tha t in the esti­
m ation of magnesium in cast iron the spectrograph 
was well ahead of the chemist. They had been 
able to estim ate m agnesium  in cast iron before 
the chem ical m ethod was available. T h a t was of 
some interest and one m ight recall ano ther similar 
instance. T he spectrograph, o r the spectroscope as 
it was then called, had  a  num ber o f years ago 
discovered helium in the sun before chemical 
m ethods had discovered it on  earth.

H e noticed that the laboratory  described was 
able to deal with four to five thousand determ ina­
tions p er m onth; could tha t num ber be increased 
with the available equipm ent and the present 
technique? H e rather suspected it could be 
doubled.

Calibration and Accuracy
It was interesting to note tha t the A rgyle and 

Price m ethod of calibration was used. In  his 
experience he found the m ethod ra the r lengthy 
com pared with o ther types o f  plate calibration. 
I t  was certainly a  good m ethod and  if the labo ra­
tory could afford to spend rather m ore tim e on 
analysis, then there was a good reason fo r using 
it. H e did not quite agree w ith the rem arks on 
accuracy. T here was in the P aper a  suggestion 
that the best way o f determ ining the tolerance 
was by w orking on samples analysed in  duplicate, 
the statem ent being m ade that “an operator if 
w orking on one sam ple may be sub-consciously 
influenced by the knowledge o f the preceding 
values. In reading off the figures on  a  m icro­
photom eter, however, one had certainly n o t any 
idea of the ultim ate result until i t  was w orked out. 
The chemist, he agreed, m ight be influenced by 
the knowledge o f a previous result. T he m ethod 
of using the two-line pair m ethod o f com parison 
(Argyle Price m ethod) obviously was the reason 
for the good accuracy claim ed. H e agreed that 
pig-iron could be analysed in the m anner given in 
the P aper and to  the  tolerances given. T he chill- 
cast sam ple was, however, best fo r m axim um  
accuracy. The m ethod of determ ining phosphorus 
by m eans o f titanium  was a  very good idea. It 
was, o f course, n o t o f universal application. A part 
from  titanium , other residual elements m ight be 
used in  th a t way. In  fact, he would go a stage 
fu rther and  say it m ight b e  possible to  m ake a 
deliberate addition to  one iron fo r the purpose of 
obtaining the analysis o f the mixture.

M r . R o n n ie , d e a l in g  w i th  t h e  l a s t  q u e s t io n ,  
b e l ie v e d  i t  q u i t e  p o s s ib le  t h a t  i f  p h o s p h o r u s  w a s  
a d d e d  a s  a n  a l l o y  w i th  s o m e  o t h e r  e l e m e n t  n o t  
l ik e ly  to  b e  in  t h e  i r o n ,  t h e  c o n c e n t r a t i o n  o f  t h a t  
o t h e r  e le m e n t  w o u l d  s e r v e  a s  a  g o o d  in d i c a t io n  o f  
t h e  p h o s p h o r u s  c o n te n t .

Capacity Understated
W ith regard to  the  num ber of analyses it was 

possible to carry  o u t w ith the  spectrograph in  a 
day, the figures quoted definitely underestim ated
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Discussion— Spectrographic Analysis
the capacity o f  the spectrograph. Since the Paper 
was w ritten there had been a  considerable increase 
in the num ber o f analyses a day. In  the case 
of one fem ale assistant there was an  average 
fo r the  past m onth  o f  over 100 individual 
determ inations a  day; tha t he thought was rather 
good.

As to the question of the accuracy of the 
spectrographic procedure, he only partly  agreed with 
D r. Riley’s rem arks abou t the assistant being 
influenced by the preceding values. A n operator 
could n o t get m uch idea while m easuring the lines 
on the densitom eter, bu t in  plotting the values on 
the graph it m ight be th a t he could not m ake up 
his mind as to  whether it was 1.75 or 1.76 and 
m ight p lum p for the lower value in reporting his 
results.

The Argyle-Price gam m a correction procedure 
did involve the m easurem ent o f  one additional line 
b u t tha t disadvantage was largely out-weighed by 
the advantage in  reliability. H e had m entioned in 
the P aper the fact th a t there was a  possibility of 
a foreign plate occurring in the batch and in that 
case they m ight run  into trouble with the intensity- 
density calibration, bu t the Argyle-Price procedure 
would take care o f  that. In  addition  there was 
the advantage in calibration w ork involved. H e 
pointed o u t tha t since the spectrograph had been 
installed there h ad  only been need to calibrate 
once, an d  the curves had rem ained m ore o r  less 
unaltered since the  initial calibration. T he only 
safeguard was to  pu t on  an odd  two o r three 
samples to  cover the ranges o f concentration 
involved, just to  check tha t there was no shift in 
the calibration curves.

Sample Selection and Preparation
M r . E. O. L i s s e l l  asked, in preparing the speci­

men for a magnesium determ ination would they 
prefer a  chill-cast o r  a  sand-cast specim en? W hen 
preparing a solution fo r  the wet m ethod was a 
chill-cast specimen o r a grey specimen used. Still 
referring to the m agnesium  determ ination, how  did 
the A uthors prepare the m aterial fo r solution?

M r . R o n n ie  said th a t in the case of estim ation of 
magnesium in nodular- o r spheroidal-graphite cast 
iron they definitely preferred  the grey specimen. 
The slower cooling rate  in tha t type o f  sam ple 
allowed the magnesium sulphide to  be eliminated 
by flotation, whereas in the chill-cast sam ple there 
was some danger o f  the sulphide being trapped, 
leading to  the possibility o f  high magnesium 
values. I f  care was taken in the sampling o f the 
m agnesium -treated iron, a chill-cast specimen could 
be poured, but it m ust n o t be taken from  the 
surface of the ladle. Even then, the magnesium con­
tent o f  the chill-cast specimen tended to  be 0.005 
to  0.01 per cent, higher than  th a t o f the 
corresponding grey sample. F o r  the solution 
m ethod, again they used grey m aterial. One point 
to which attention  was directed was the use o f the 
whole of the drilled sample, the reason being that 
originally there was som e suggestion th a t nodules 
o f graphite m ight contain slightly m ore magnesium

than the base m aterial, an d  fo r that reason they 
had  drilled a  2-gm. specimen and  had dissolved 
the whole o f it in aqua regia and diluted to a 
suitable volume.

Need for Caution
(Mr . A r g y l e  added  his congratulations to those 

of D r. Riley to the A uthors fo r the excellence o f 
the w ork which they had reported. I t seemed tha t 
the agreem ent between th e  spectrographic and  
chemical results was am azing. H e suggested tha t 
foundrym en should use a  little caution when read­
ing the results. His own experience indicated that 
everyone who w anted to  use the spectroscope 
should avail himself o f the facilities o f the British 
Cast Iron  Research Association an d  have some 
of his routine samples actually  tested a t  the Asso­
ciation’s laboratory . In  quite a num ber o f cases 
the results w ere ra ther staggering. T here was often 
lack of agreem ent and in the m ajority  o f those 
cases the chemical results were w rong and he had 
found that foundry  people were ra ther reluctant 
to adm it their chemist was wrong. However, it did 
happen sometim es th a t the spectrographic result 
was w rong. In  view o f tha t he suggested tha t a 
foundrym an could n o t judge the value o f spectro­
graphic analysis fo r his own purposes from  the 
results quoted by som eone else. H e did not wish 
to  detract from  the results o f the w ork done by 
M r. Ronnie and M r. H allett bu t to  caution 
the foundrym an before he w ent ahead with 
spectrographic analysis.

Applicability
On page 1 o f the preprin t the A uthors had said 

that the spectrograph was no t suitable fo r the 
determ ination o f carbon, phosphorus and sulphur. 
T hat was enough to  pu t any foundrym an off, but 
he thought it should be added that carbon was 
already estim ated spectroscopically quite well up 
to  0.9 per cent, in steel. T he spectrographic 
analysis o f  phosphorus in steels was successful in 
Am erica, while sulphur in ferrous m aterials was 
already spectrographically estim ated in Russia. H e 
thought there was reason to believe tha t in the 
fu ture estim ations o f carbon, phosphorus and sul­
phur w ould be effected by spectrographic analysis 
using the instrum ent which the A uthors had used.

H e felt the A uthors had  no t stressed the im por­
tance and necessity fo r close sim ilarity between 
standards and test samples. They had mentioned 
it in passing, bu t it was a m ost im portan t factor 
affecting the accuracy o f  spectroscopic analysis. 
H e would like to know  if the results quoted in 
Table I  w ere representative of all the results which 
had  been obtained spectrographically. It seemed 
to him  tha t they were o f the type of result which 
could only be obtained by highly-skilled workers, 
and the A uthors had stated later in the Paper that 
they h ad  not used unskilled chemists fo r tha t 
spectroscopic work. T he figures a t which he ex­
pressed am azem ent were the copper figures fo r the 
N i-Resist material. I t  was contrary to  experience 
a t the  Research Association that copper could give 
such excellent agreem ent with chem ical results and
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also th a t silicon was n o t a  very good elem ent to 
determ ine spectrographically. They had  found 
copper results had  an d  silicon results very good.

One o ther suggestion he had  to  m ake was th a t 
in P a r t II  the P aper would be im proved consider­
ably if there had been included a  list o f the wave­
lengths which had been used fo r the samples 
illustrated in T able I. T hat w ould be of 
considerable interest to  the so-called specialist 
workers.

M r  R o n n ie  said there was one th ing he would 
like to do which he had  om itted previously and 
th a t was to  thank  Mr. A rgyle an d  D r. R iley fo r 
the great assistance they had rendered in the instal­
lation of th e  spectrograph. Secondly, he confirmed 
M r. A rgyle’s views about the desirability o f secur­
ing the co-operation o f the b .c .i .r .a . H e had rather 
anticipated a  question on  the estim ation o f carbon, 
phosphorus and sulphur, and agreed tha t such esti­
m ations had  been carried  o u t spectroscopically. 
H e believed som e people in  this country  were 
estimating carbon in steels. Phosphorus was being 
estim ated with the direct-reading equipm ent in 
A m erica, fo r that type o f  equipm ent was m ore 
suitable fo r that determ ination, due to the lack of 
photographic sensitivity. Sulphur he did n o t know  
a great deal about, but believed he had seen it 
m entioned as having been done, bu t he could no t 
give any details.

O n the point abou t sim ilarity between sample 
and standard  they had m ore or less followed the 
procedure in the analysis o f alloy steels. They 
used the sam e range of standards u p  to  an  alloy 
content of approxim ately five per cent, and they 
found the results quite consistent fo r a range of 
materials. In  the case of the higher-alloy m aterials 
they had to prepare a separate set o f standards fo r 
each m aterial.

Accuracy of Silicon and Copper
A s to  the accuracy o f the results for silicon and 

copper; silicon they had  found  did give rise to  
some variation. T h a t m ight be m ainly due to the 
heterogeniety o f  the sam ple and  they were inclined 
to th a t view. M r. A rgyle’s samples were probably 
prepared under better conditions than the ir own. 
In the estim ation o f copper there had been much 
difficulty in getting a suitable line. The two most 
sensitive lines, 3247 and 3274 w ere m uch too dense 
fo r the norm al concentrations and exposures, so 
they h a d  to  m ake a  separate exposure fo r copper 
using another w ave-band setting. The line which 
they chose was no t too suitable, being partially 
obscured by a diffused band superim posed on the 
copper line. T he line itself did not appear until 
there was a  concentration o f abou t two o r three 
per cent., but they found that a t the concentrations 
usual in austenitic iron—six to seven per cent.—  
the results were quite satisfactory and in agreem ent 
with the tolerance quoted a t the beginning o f  the 
Paper.

Referring to the accuracy o f the tables, la ter on in 
the P aper it was stated that the table on the first 
page had been obtained by reproducibility tests on 
single sam ples in  one case, b u t in  the  m ain  they

w ere calculated from  the standard  deviation values 
obtained from  duplicate rou tine estimations. In  
the following table on page 2  of the preprint, the 
first set o f results (the lower alloy m aterials) were 
results which w ere subm itted to the a .i .d . fo r 
approval o f the spectrographic procedure. The 
samples were taken  a t random  on melts o f  a .i .d . 
m aterials and  the results were checked carefully 
by norm al chem ical methods. T he figures given 
in  the higher-alloy m aterials could  be vouched for. 
In preparing d a ta  fo r the Paper, they took  the 
first batch o f those m aterials which cam e along. 
H aving been analysed in the routine way on the 
spectrograph, the samples w ere then subm itted to 
w et exam ination an d  the w et analysis was carried 
out rather m ore carefully than usual. T he chemical 
estimations in som e instances had to  be checked 
once o r  twice before they were sure o f the final 
contents.

Written Reply
In  fu rther reply to M r. A rgyle the A uthors 

w rote that they were glad to supply the list o f  lines 
which they had  found m ost useful and this was 
given in detail as follow : —

D etails op L ines  Ubed.
Low-alloy Irons.

Element. Range per cent.
Lines used. 

Element. Iron.
Silicon r.O—3.5 2881 2880 2876
Manganese .. 0.3— 1.7 2933 2937 2926
Nickel . .  0 .2— 1.0 3414 3413
Nickel 1.0—3.0 3101 3100
Chromium . . . .  Up to 2 .2 2822 2823
Molybdenum 0.15—0.5 2816 2813
Molybdenum 0.&—1.3 2816 2813 2812

Iliyldy-alloycd Irons.
Lines used.

Alloy Element. Range Element Iron.
per cent.

Silal ..  Silicon 4— 7 2881 2880 2874
Enduron ..  Silicon l.O —3.0 2881 2884

Chromium.. 14—20 3022 3021.1 3020.6
Ni-Reslst .,  Silicon 1 .0— 3.0 2881 2880

Nickel 12—16 3054 3059 3075
Chromium.. 1 .0 —3.0 2822 2831
Copper 6—8 2369 2370

Nicrosilal ,. Silicon 4— 6 2881 2880
Nickel 19—24 3054 3059 3075
Chromium.. l.{>—3.0 2822 2823 2831

The above lines were used in conjunction with a 
neutral density filter in  order to cover the required 
range fairly closely.

F o rty  Y ears A go. In  the  A ugust, 1910, issue o f  the 
F o u n d r y  T r a d e  J o u r n a l  an ed ito ria l com m enting  on 
th e  A nnual R ep o rt o f  th e  B ritish F o u n d ry m en ’s A sso­
cia tion  (now  the In stitu te  o f  B ritish F o u n drym en) said  
if  the progress [reported] w as m ain ta ined  the A ssocia­
tion bid fa ir to  wield considerab le  influence in the 
m etallurg ical w orld . T h e  list o f  Papers to  be given 
included am ongst the au th o rs  the  follow ing fam o u s 
nam es: M r. R . M ason; D r. T . Sw indon; M r. F . K . 
K now les, B .M et.; M r. R. M ath er; M r. G . A. Blum e, o f 
Sw eden; D r. W . H . H atfield ; M r. W . S. G ifford , and  
M r. O. F . H udson . T ru ly  a  w o n derfu l a rray , w hich 
w ould be  difficult to  m atch  to -day . T h ere  w as a  
d e sc rip tio n  o f a  n o rth -o f-E n g lan d  fo u n d ry , w hich, 
even fo rty  years ago, w as no t exactly  an  exam ple  o f 
m odernity . A n article  by R. A rd e lt w ith typical 
G erm an  thoroughness, deta iled  the developm en t o f 
m achines fo r  ram m ing  pipe m oulds, cu lm inating  in a  
fu ll description o f his own co n trib u tio n  w hich 
achieved m uch success. In  the com m ercial section, the 
reg is tra tion  o f Petters, o f  Y eovil, as a  lim ited  com ­
pany w as announced .
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200-ton Casting Ladle
W h at is believed to be th e  largest steel casting  ladle 

in the  w orld  has been  delivered  by th e  T eesda le  w orks 
o f  H ead  W righ tson  & C om pany , L im ited , to the  A bbey 
W orks o f the Steel C om pany  o f W ales. T h is lad le  (on 
right), one o f  an  o rd er fo r  fourteen , has been  b u ilt to 
carry  200 tons o f  m o lten  steel. Its  inside d iam ete r is 
13 ft. 6 in., its  overall he igh t is 14 ft. 6 in., a n d  it 
weighs 50 tons. A  special 240-h.p. D iam o n d  “  T  ” 
trac to r w ith a  16-wheel tra iler, p rov ided  by P ick fo rds 
H eavy H au lage  Service o f  the R oad  H au lag e  E xecu­
tive, carried  th e  lad le  d u rin g  its 10-day jou rney , w hich 
required  a  great deal o f  p lanning in m apping  a  route 
fo r  this m on ster to  ensure its safe delivery . T h e  ladles 
have been  designed in the  com p an y ’s M cK ee division 
w hich has recently  ob ta ined  a  n u m b er o f  large  co n ­
trac ts fo r th e  iro n  and  steel industry , bo th  in this 
co u n try  a n d  ab road .

B e t w e e n  A u s t r ia  a n d  B r a z il , a trad e  agreem ent 
in itialled  in R io de Jane iro  recently , and to operate 
during  the  cu rre n t year, provides fo r  S I,000,000 w orth  
o f steel p roducts to  be supplied  by A ustria  and  5400,000 
w o rth  o f iron ore to  be supplied  by  Brazil.

C o n s e n t  o f  t h e  M inister o f Fuel and  P ow er h as been 
received by the BEA to the developm ent o f  the  R oose- 
co te  pow er sta tion , B arrow -in-Furness, to  its fu ll capa­
city. T he sta tion , when com pleted , will have a to ta l 
installed  capacity  o f 120,000 kW , m ade up  o f fo u r 
tu rb o -a lte rn a to r sets o f  30,000 kW  each.

F.T.J. Crossword Prize Puzzle
A  p rize  o f  tw o guineas will be aw ard ed  to  th e  sender 

o f the first correc t so lu tion  reaching us no t la te r th an  
the first post on  A ugust 17. Envelopes m u st be 
m arked  “  C rossw ord Puzzle ,” a n d  be addressed  
to the  E dito r. E ach  envelope m ust be fran k ed  with 
a 21d. stam p. A s m any o f  o u r  readers file their 
copies o f  the J o u r n a l , redraw n puzzles o r a  list o f the 
answ ers w ritten  o u t a n d  num bered  w ill be accepted.

Clues
ACROSS.

a  t n r g t f i n  i

I. A busy place from 
which to g e t coke. (7) 

5. Linseed substitute. (4) 
9. They are pointless 

think I S  34. (Three 
words, 8, 3, 4.)

10. The artist goes back in
the modulus of elas­
ticity . (4)

11. A decoration goes to a
compass point. (5)

12. You w ill grin  i f  a
cracked castin g  does. 
(4)

15. W ithout 23 across, an
exam ple of the 
founder's art. (7)

16. Each day a ligh ter job
th e cupola man. (7)

17. 22. W hen in trouble the
steelm akers do.
(Three words, 5, 2, 5.) 

19. The “ cause ” o f a wise 
man going round the  
States. (7)

21. Curiously enough, risers
d o ! (4)

22. See 17 across. (5)
23. The Indian m oulder’s

“ elevenses.” (4)
26. W atch circle line for a

useful foundry m ach­
ine. (Two words, 10 
and 5.)

27. U ndo th is  reef knot. (4)
28. Pods m ixed with a

Devon river show what 
a film suffered. (7)

13.

14.

17.

18.

19.

20.

24.

25.

DOWN.
They strike a. jarring  

note. (7)
A true iile  joint 

makes a bit of sand 
testin g  apparatus.
(Two words, 11 and 3.) 

Add a kiss to these 
letters for a  finger. (4) 

The m etallurgical ob­
jec t of the Philoso­
pher's Stone. (7)

A hygienic or bench 
moulder. (Two words, 
3 and 4.)

M ultiply in gross less 
taro, (4)

Where tbo foreman and 
the finished casting  
should be kept. (7) 

M ain six inch gom can 
rnako useful foundry 
plant, (two words. 6 
and 8.)

Quite a  good property 
in  liquid m etal. (5) 

French nails—one of
our best clues? (5) 

War sets the rate o f re­
jection, (7)

I separate an im al and  
m ixed dies and so does 
m ill scale. (7) 

M etallurgically strati­
fied is that backward 
Inland Revenue in
state. (7)

Electrical apparatus  
m ust be. (7)

At the cinema or in 
rumblers. (4)

Change th is  wasp. (4)
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Steelworks Castings
B y  L. II. Williams, B.Sc., A .R .S .M .

The U nited Steel Companies, Lim ited, who had operated the war-time factory o f The 
Distington H em atite C om pany, on the North-YVesi Coast, purchased the premises in 1946, 

and converted it into an iron foundry fo r  producing heavy steelworks castings, including  
ingot m oulds and slag ladles, under the name o f Distington Engineering Company. A t  about 
the same time, the iron foundry o f the W orkington Iron & Steel Com pany in  the same area, 
which had previously made steelworks plant, was closed down and its skilled personnel were

transferred to the Distington works.

t h e  d is t in g t o n  w o r k s  now produce ingot moulds, 
slag ladles, and general engineering castngs. The 
ingot moulds are used by m any of the large steel- 
m aking concerns in this country, including branches 
of the United Steel Companies, Lim ited, and are also 
exported.

General Layout
The works, which is sited near the sea, covers an 

area of 54 acres and the buildings occupy about
600,000 sq. ft. The m ain building houses under 
one roof a foundry, a press shop and m achine shops. 
The form er two lie alongside one another at the 
north of the m ain building while the m achine shops 
are a t the south end. This makes an overall length 
of som e 1,280 ft. and a width of 380 ft.; o f this 
233,700 sql ft. form  the foundry proper.

Fig. 1 indicates the general layout o f the foundry. 
Design and layout have been planned basically 
around the m anufacture of ingot moulds by flow- 
production methods. There are two casting floors, 
one fo r heavy and the other fo r medium weight cast­
ings, and also some mechanical moulding.

Melting Facilities
There are four cupolas w ith a rated ou tpu t of 

20 tons per hr. and a fifth of 6 to 8 tons per hr. 
These have been installed by staff engineers, b u t are 
of conventional design, the large cupolas having a 
stack height o f 25 ft. 6 in. and a hearth  diam eter 
of 6 ft. 6 in. They have two rows of 12 tuyeres, 
the upper row being fitted with dampers. All five 
furnaces are of the hydraulically operated drop- 
bottom  type, and a track below facilitates the trans­
port of, the slag in bogies to the tip. Each cupola 
stack is fitted with a spark arrester.

The four large cupolas are served by three electric 
Rootes-type blowers m ade by W. C. H olm es & 
Com pany, Limited, each with a capacity of 13,500 
cub. ft. per min. a t 40 in. w.g. A  fan-type blower 
with a m axim um  capacity o f 4,500 cub. ft. per min. 
blast serves the small furnace. A t present, the large 
cupolas are worked in pairs. The furnaces are 
tapped approxim ately three times per hour, depend­
ing on the rate o f m etal consum ption in the casting 
bay.

The charge fo r the cupolas is held in the stock 
pits and bunkers in the bay behind the cupolas being

replenished direct from  standard wagons using the 
rail track running the full length of the foundry. 
Limestone and coke are fed by a bucket elevator 
from  a p it below the rail track into the bunkers, 
while scrap m etal and pig-iron are unloaded into 
separate stock pits by a magnetic grab. Charges are 
weighed directly into bell-bottom  skips on a weigh- 
car and hoisted to the top of the cupola stack by one 
o f two 6-ton W ellman cranes fitted w ith a jib. T he 
release of the charge is effected by a  “ wish-bone ” 
device which supports the top of the bucket on the 
furnace shaft while the bottom  is lowered by the 
crane.

The four large cupolas are used entirely for the 
production of hem atite iron fo r heavy castings, 
ladles and  ingot m oulds, while the smaller furnace 
supplies grey iron or low-alloy cast iron. In 
general, three hem atite irons are m ade, all containing 
a m inim um  of 3.6 per cent. C , b u t w ith varying 
silicon content, including a high silicon iron  (1.5-
2.0 per cent. Si) used fo r m oulds and ladles; a  low 
silicon iron  (1.0-1.5 per cent. Si), and a high-phos- 
phorus iron (1.0-1.4 per cent. Si with 0.1-0.2 per 
cent. P).

Bottom pouring is generally practised fo r the 
heavy castings, using a 25-ton capacity ladle 
equipped with a  plum bago nozzle, sim ilar to that 
used in steelmaking practice. Over-the-lip ladles are 
used fo r the smaller castings and range from  hand- 
m anipulated ladles to those of 16 tons capacity. 
Teapot-type ladles are also used. «.

Slag-ladle Moulding and Casting
Slag ladles o f a large variety of designs and sizes 

are cast, the w ork being alm ost entirely confined to 
bay No. 3 (Fig. 2). The ladle m ould is built in 
brick in one o f seven pits, a facing of loam  con­
sisting o f 50 per cent, used and 50 per cent, new 
sand being supplied direct from  the sand-mixing 
plant. The m oulds are built around  skeleton 
w ooden patterns or strickles. T he whole operation 
is done by skilled m oulders. The cores are dried 
by gas, but new air and gas driers are being installed.

Split ladles are no t infrequently m ade, both 
halves being cast sim ultaneously in  one m ould hav­
ing splitting cores to ensure a good fit in the finished 
product. A lthough a solid ladle is cheaper, some 
foundries have insufficient handling capacity to 
m ake the moulds in one piece, while some custom ers
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claim  tha t split ladles facili­
tate repair and maintenance. 
T he ladle m ay be split either 
horizontally or vertically, the 
latter being the m ore usual.

T he ladle cores are pre­
pared  in  a m anner sim ilar to 
the preparation of moulds, 
either by pin and strickle- 
board technique if conical 
(Fig. 2) o r a pattern  form er 
and skeleton is used (Fig. 3). 
A  rough internal core of 
refractory brick interspaced 
with flat horizontal cast-iron 
discs is first built (Fig. 4) on 
which the true surface of the 
core is shaped w ith loam. 
V ertical lifting irons within 
the brick foundation are 
bolted to the discs so th a t the 
core can be inverted and 
lowered into the m ould. Figs. 
2 and 4 show first and final 
stages during the core m anu­
facture of a Pollock ladle 
mould. A fter drying in a  pit, 
the core is blacked, dried 
again, and inverted in  a tu rn ­
over pit. I t  is then lowered 
into the m ould, which has also 
been dried. U phill teeming is 
generally practised.

Ingot-mould Production

A s in the case of ladle cast­
ings, a large variety of designs 
and sizes of ingot m ould is 
m anufactured, but the general 
m ethods used fo r each type 
are similar. Both core and 
body m ould are prepared in 
the ram m ing pits in fron t of 
the drying stoves, each pit 
being equipped with a 
rotating platform  at t h e  
bottom , autom atically and 
continuously turned during 
m oulding operations by a 3- 
h.p. m otor. In the form ation 
of the ingot-m ould core, a 
cast-iron hollow  core-barrel, 
perforated  fo r venting, is first 
covered with a single winding 
of -J-in. or i- in . dia. w ood­
wool rope from  the bottom  to 
the jo in t level, and is per­
m anently bolted to a cast-iron 
drag plate. The rope binding 
assists venting and facilitates 
the drying and easy removal 
o f the core barrel after the 
casting has been completed. 
A  num ber of such cores ready
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is removed, the cores are sleeked and blacked, after 
which they are dried in  the stoves over 11 
hours, during which tim e they attain  a tem perature 
o f 250 deg. C., which is retained fo r 3 to 4 hrs.

The m ould is prepared in  a sim ilar way using a 
large cast-iron box constructed o f one or m ore units 
fitted together according to  size. T he w ooden pat­
tern is faced with light-alloy sheet in the same way 
as the core-box. Ram m ing, blacking and drying are 
carried out as already described fo r core m anufac­
ture. The cores and m ould require little finishing 
if ram m ed properly. All m oulds are blacked in 
the green state so tha t they require no further treat­
m ent after drying.

M eanwhile the top plates are prepared, and when 
dried the m ould com ponents are conveyed to the 
casting bay by transfer haulage bogies and  there 
assembled. The bottom  plate or drag is attached to 
the barrel and is prepared before the core is ram m ed; 
it receives its finishing touches when the core is 
“ sleeked.” T he closing of the m ould on  to  the drag 
with accurate location by m eans of dowel pins, and 
the fitting of the top plate, is next done. Just be­
fore the top plate is clam ped on, a light-alloy pipe, 
attached to a  vacuum  m ain running the full length 
of the casting bay, is lowered into the m ould and all 
dust is completely removed.

Casting— Several m ethods o f  gating have been 
tried with varying success. S tandard practice now  
in this foundry is to bottom  run via a  3-in. dia. 
down-runner, and to  employ four o r m ore risers! 
Fig. 7 is a diagram m atic cross-section o f  the ingot- 
m ould m ould set-up.

Stripping and Fettling—As soon as the casting is 
solid, by which tim e the w ood rope around  the core­
bar is burned, the clamps are rem oved and the core- 
barrel and drag are lowered and placed on the 
transfer bogie. The m oulding box is then rem oved 
and returned via the transfer bogie to the ram m ing 
bay. T he m ould is left for two or three days until 
cold. A t the end of this time, it is placed on a 
pneum atically operated bogie, which conveys it into 
the W heelabrator cham ber. A  full history o f each 
mould casting is supplied to the com pany’s research 
departm ent.

F i g . 3.—Skeleton Pattern in Use 
to Form Core of Dewhurst-type 
Ladle.

JriG. L.—fir s t Stage of tlte Fin ana Strickle tsoara 
Technique of preparing a Core for a Pollock- 
type Slag Ladle.

fo r m oulding are shown in Fig. 5. A fter 
the core-barrel base has been coated with 
loam and roughly strickled, the whole is 
lowered into one of the pits and a wooden 
core-box is placed over it, being located by dowel 
pins. The core-box is often faced with sheet alum i­
nium  to form  a good surface, to facilitate release 
of the core, to retain accurate shape and to resist 
wear.

Ram m ing is then com menced while the core-box 
is slowly ro tated  on its turntable and mixed sand is 
autom atically and continuously fed from  a 74-ton 
capacity hopper, shown diagram m atically in  Fig. 6. 
As the sand is fed, the m oulder m anipulates a  pneu­
m atic hand-controlled ram m er supported by an 
overhead jib. When completed, the outer casing
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ingot-mould Life
Ingot-m ould life is one of the m ajor problem s and 

a progress recording system has long been in use, and 
it is now  being developed to concentrate all the in­
form ation in a single filing system. A  constant 
check is made on all patterns for size and condi­
tions. F o r their own purpose they can check at a 
glance the com plete life history of any one m ould 
from  its m anufacture to the time when it fails. 
Observations a t all stages of moulding include physi­
cal properties of sand; grading; average hardness 
of core as m easured by m eans of a Ridsdale hardo- 
meter— this can be correlated with the permeability 
and density by means of standardised graphs pre­
pared within the laboratories; type of pattern  
whether m etal o r wood faced; barrel wrapping used; 
ram m er’s report; analysis of sand mix used; details 
of drying, including tem perature and time; analysis 
of m etal used and details o f charge with analysis of 
individual com ponents of the charge; details of 
teeming operations, including m ethod of casting, 
tim e of casting and periods lapsing between cast­
ing and stripping; inspector’s report before leaving 
final dressing shop and, finally, the steel-plant user’s 
report up to  the time of failure. F rom  the la tter’s 
report the length of service, the num ber of castings 
m ade and rate  of castings m ade are all-im portant 
facts. All these details are collected in the research 
departm ent and it is proposed to  transfer them now 
to the Flollerith electric filing system. From  these 
records, correlation of m ould life, ingot casting 
practice and foundry technique can be determined.

Contact by the research staff w ith the users places 
them in an  excellent position to  review the design of 
moulds, and the trend of results m ay be observed 
periodically by quick reference. Quality control 
curves are derived and a “ defective index ”— a

F i g . 4 .—Finished Core of Pollock-type Slag Ladle.

measure of the magnitude of each defect—is cal­
culated.

Other Foundry Sections
The southern end of the foundry comprises the 

knockout and dressing shops. H ere the castings are 
stripped from  their moulds and cleaned in one of 
three W heelabrators, from  which the sand is con­
veyed underground to the used-sand bunkers. The 
ingot-m ould castings pass to  a small m achine shop 
installed w ithin the precincts o f the foundry, also at 
the south end, and finally pass to the dressing and 
inspection shop.

The general-engineering casting bay has its own 
core-drying stoves and core-preparation area at the 
north end of the foundry. Facing sand fo r all re­
quirem ents in the foundry is also prepared in the 
core section, which has its own pug mill and grading 
unit. The com plete ingot-m ould mould preparation 
is concentrated in fron t of the drying stoves.

In addition to the facilities for ladle, ingot 
m ould and floor m oulding, four m oulding machines 
are available. These com prise three H erm ann 
Pneulec type and one Colem an moulding machine. 
The form er consists o f a direct jolting m achine of
10.000-lb. capacity and two roll-over machines of
2.000- and 1,500-lb. capacity, respectively, while the 
latter is a roll-over machine taking up to 2 ft. sq. 
boxes. All machines are fitted with vibrators and 
are installed behind the ingot-m ould moulding pits, 
being fed from  special sand hoppers. The larger

F ig . 5 .—Ingot-mould Core Barrels protected by Wood­
wool Rope.
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machines can m ake m oulds fo r bottom  plates weigh­
ing up to 4 tons and cores for larger castings. The 
smaller machines are used either fo r the batch pro­
duction of moulds and cores fo r small castings or 
fo r single moulds and cores fo r which this method 
of production is suitable.

Drying Stoves
T he drying stoves consist o f 12 modified heat- 

treatm ent furnaces previously used fo r annealing in­
gots, but now used fo r drying m oulds and cores for 
ingot moulds and for the annealing of castings. All 
are coal fired, using M irrlees auto-feed stokers, and 
pyrom etrically controlled by a system specially de­
signed by the Electroflo M eters Com pany, Limited, 
so tha t any variety of heating cycle may be followed. 
H o t products o f com bustion enter the heating cham ­
ber through four ports in the back wall from  the 
two fire boxes attached to each stove. Coal is fed 
to each hearth  from  its own hopper by means of an 
A rchim edean screw in the norm al m anner, the rate 
of feed being governed. Exit ports near the fron t 
lead the hot gases through flues enveloping the side 
walls o f the stove to the exit m ain a t the back and 
thence to stack. One stack to each pair o f stoves 
is now fitted with a fan in its base to induce suffi­
cient draught. The heating cham bers are about

12 ft. 6 in. wide, 23 ft. long and 11 ft. 6 in. to the 
crown. Two core-drying stoves, also coal fired by 
M irrlees stokers, are available in  the core-prepara- 
tion shop.

Sand-mixing Plant
T he m ain sand-m ixing plant, situated a t the 

south end of the line o f cupolas, supplies green 
sand to all the m oulding sections. Used sand from 
the knockout grids arrives via a  bucket elevator at 
one of the three bunkers, having been cleaned of 
any m etal by magnetic separators and a ro tary  
screen. Fines are rem oved by a suction unit. 
The used sand is mixed as required with 
new sand from  the other bunkers in  one of 
three August Simpson mills and for constancy 
o f the product a close control o f the m oisture 
content is m aintained by sam pling every 30 min. 
N orm ally the moulding sand is mixed fo r a t least 
8 min. and contains 25 per cent, new and 75 per 
cent, old sand with about 1 \  per cent, moisture. 
M uch experim ental w ork is in progress under the 
control o f the research laboratory  and a careful 
record is kept o f all the particulars o f the sand 
mixes used.

T’g- 7.—Section through the Ingot-Mould Set-up Ready 
for Casting.
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The new sand is a  m ixture consisting of three 
parts D urham  rock yellow sand and one p art Abbey 
red sand, both of which arrive already graded under 
a strict specification laid down by the foundry. 
A fter the mix is prepared, a belt conveys it  either 
to the heavy casting floor or underground to the 
other side of the foundry, where it is lifted in a 
bucket elevator to an overhead belt from  which it 
is ploughed off into individual hoppers serving the 
moulding pits.

Besides the m ain preparation  plant, Royer 
machines are available on the general engineering 
casting floor and a special unit supplies the facing 
and backing sand in the core departm ent.

Output and Personnel
The foundry produces five to  six ladles per 

week, bu t there is total moulding capacity fo r eight 
to 10 ladles. A t the m om ent there is an. overall 
output of 1,200 to 1,400 tons of iron castings per 
week, com prising— Ingot m oulds and bottom  plates,
1,000 to 1,200 tons; slag ladles and  heavy loam 
m oulded castings, 80 tons; general iron castings, 120 
tons.

In  all, abou t 300 m en are employed, including 
40 m oulders for ingot moulds and bottom  plates, 
12 m oulders for ladles, 50 for medium  and light 
castings and the core departm ent, and 30 appren­
tices. Excellent facilities are provided for the en­
couragem ent of recruits. Besides a comprehensive 
training scheme in the foundry, interchange of 
apprentices with other firms is arranged periodically, 
increasing the knowledge and experience of the re­
cruit, so necessary in a general castings foundry.

Cleanliness and spacious surroundings are strik­
ing features of the foundry. Showers, individual 
lockers and other amenities are provided.

Pattern Shop
Form ers, core and m ould patterns are prepared 

in  a separate pattern  shop, which is equipped with 
the latest facilities, including a universal W adkin 
pattern  miller taking w ork up to 10 ft. dia. in w ood 
or m etal, a W adkin cross-cut saw capable of half­
lapping and recessing, and a dipping and  a n g lin g  
saw. Light-alloy patterns are prepared fo r the 
small routine and repetitive castings.

Lifting Facilities
Since the works was originally designed for the 

production of steel, the foundry is well served by 
overhead lifting tackle. There are five bays with 
overhead cranes which are available alm ost the full 
length of the works, including the machine shop at 
the south end. Three 10-ton A rrol cranes serve the 
ingot-m ould preparation bay and the ingot-m ould 
drying stoves. A  fourth 10-ton A rrol, although 
available in the foundry, is prim arily used in  the 
m achine shop. The general engineering casting 
floor is fed by two 15-ton and one 25-ton Arrol 
cranes. These cranes are available fo r casting 
m anipulations and knock-out operations. Three 60-

ton W ellm an Sm ith Owen cranes, each fitted w ith a 
15-ton auxiliary hoist, are available in the m ain heavy 
casting bay in  fron t o f the cupola bay. These carry 
the bulk of the w ork in the foundry, including ladle, 
ingot m ould, and heavy engineering (over 18 tons) 
castings, and convey the castings to the knock-out 
grids and cooling bays a t the far end. Stock bins 
are served by a 10-ton m agnet crane which transfers 
pig-iron and scrap to a scale car. A  30-ton Well­
man crane with a 5-ton auxiliary is used for handling 
castings a t the finishing end of the foundry.

Research Department
The general description o f the foundry would no t 

be com plete w ithout special reference to the research 
departm ent whose w ork is o f im portance to the 
foundry production with which a close liaison is 
m aintained. The program m e of w ork is com pre­
hensive, involving mainly quality control and con­
sum er research. Testing apparatus is available for 
general inspection of all m oulding sand as it arrives. 
G rading is an  im portant item, as bulk grinding plant 
has not been installed in  the foundry and m ost of 
the m aterial received should be ready fo r use. The 
moulding qualities are exam ined by the usual tests, 
including m echanical, refractory and perm eability 
tests. Experim ental w ork in  mixes and various 
types of sand is always in progress; in this connec­
tion, a  very close co-operation is m aintained with 
suppliers. F o r example, it is considered im portant 
tha t the D urham  R otten Rock sands used should 
have a  hydrobiotic bond present rather than  seri- 
citic bond, and should not contain excessive p ropor­
tions of quartzitic aggregates which resist breakdown 
into their constituent grains on milling. N o t only 
the quarries, but suitable sections of quarries are 
selected by D istington’s staff in the field to ensure 
tha t only the best possible'm oulding sands are sup­
plied. The sam pling scheme for bulk supplies of 
new sand has been developed statistically with 
know n standard errors. M uch of the laboratory 
work is statistical in  nature and already a very strict 
and close specification is laid down fo r quality con­
trol in the foundry.

Conclusion

The foundry is one o f the largest ingot m ould 
foundries in the country. The welfare of the 
foundry workers has been catered for w ith the p ro ­
vision of adequate daylight illum ination, shower 
baths, cubicles, individual lockers, dressing stations 
and canteens. The general products besides ladles 
and ingot m oulds include runner casting trum pets, 
slag pans, blast-furnace hoppers and bells, seating 
rings, furnace doors, gas valves, soaking-pit lids, 
cast-iron girders, mill-rack rollers, dam pers, blast­
furnace coolers, sinter-plant com ponents, stove 
grids, large cylinders, acid pots, flywheels and coke- 
oven doors.

Acknowledgments are due to the staff of Disting- 
ton Engineering Com pany, Limited, fo r their cour­
tesy during the visit to their w orks and also for their 
co-operation in  the preparation  of the article.
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Defects in Enam elling
A s  a basis fo r  an open discussion on enam elling practice, m em bers provided specimens 

o f enamelled ware which show ed various types o f defects, som e o f relatively frequent 
occurrence and som e only rarely encountered. Causes and cures which were put forward, 
as well as constructive criticism o f m ethods o f manufacture, provided m uch technical in­

form ation o f value to all enamellers.

t h e  s u b j e c t  f o r  a meeting held at the conclusion of 
last session by the Midland section of the In­
stitute of Vitreous Enamellers (Mr. J. Price presid­
ing) was “ Defects,” and it was provisionally 
arranged that if necessary Mr. S. Hallsworth should 
give a short Paper on this subject. However, the 
response to an invitation to Members to bring or send 
along specimen “ defects ” was so good it was deemed 
wise to commence at once to deal with the varied prob­
lems brought forward.

“ Crawling ” Defect
The first sample to be submitted consisted of 

sections of two side panels, one in cream and 
one in grey enamel, and the defect was known to the 
trade as “ crawling.” The details submitted relating to 
the defects were as follow: —

1. The defect was peculiar to the side panel and had 
been in evidence since this plate was first processed— 
about two years.

2. It invariably appeared on the top edge of the 
plate and almost always in the front corner.

3. It appeared in first cover coat, up to about five 
per cent, of the pieces being affected.

4. Two different types of cover-coat enamels were 
shown on the exhibits and, in fact, the defect had been 
observed in about four or five different types of enamels.

5. Observation in the shop had shown that the plate 
was not subjected to any localised handling on the top 
edge. It could be and was, as frequently handled on 
the side and bottom edges.

6. Press-shop single operations on the job were: 
Shear to size; blank and pierce; form; turn over bottom 
edge; and frazing.

The reason suggested for the defect was local strains 
in the pressing operations.

M r. C. P. St o n e  was of the opinion that by no 
stretch of imagination could the “ crawling ” be due 
to pressing strains. He suggested that the enamel 
should be put on thinner and more attention be given 
to the biscuit strength. No doubt the base of a 
thumb in handling the unfired ware could cause such 
a defect.

M r . G r a in g e r  a s k e d  i f  t h e  s a m p le s  w e r e  o f  t i t a n iu m  
e n a m e ls .

M r . L e g g e  r e p l ie d  t h a t  o n e  was a  t i t a n iu m  e n a m e l ,  
b u t  q u i te  a  n u m b e r  o f  d i f f e r e n t  e n a m e ls  h a d  b e e n  tr ie d .

M r . St o n e  th e n  a s k e d  i f  t h e  th ic k n e s s  o f  t h e  e n a m e l  
h a d  b e e n  m e a s u re d .

M r . L e g g e  explained that the same defect was en­
countered with varying thicknesses of enamel. During

the two years during which his firm had experienced the 
defect four or five different enamels had been used with­
out any obvious variation, also, the same enamels had 
been used on different plates but the defect only appeared 
on the particular design now under observation.

M r . P a r k e s  asked if the defect was repeated if the 
plate was de-enamelled and re-enamelled.

M r . L e g g e  said that none had been so treated.
M r . S t o n e  asked if operators handling the plates wore 

asbestos gloves; he thought the biscuit strength was 
perhaps weak and the defect was the result of gripping 
with the base of the thumb.

M r . L e g g e  said that theory had been disproved by 
stacking the ware in different ways, when the defect 
did not appear anywhere else. Before the firm com­
menced making this type of panels, they were process­
ing the previous type for two to three years without 
complaint.

The problem was further investigated by the posing 
of exhaustive enquiries on every detail of manufacture 
and processing without any solution other than that of 
negligent handling of the part being substantiated by any 
weight of opinion. This explanation was rejected by 
the makers on the grounds that it did not fit the fact 

'  that tile defect was always in the same relative position 
no matter how the piece was handled or stacked.

Finally, to close this investigation, the chairman, 
M r . J. P r ic e , said that for the average shop defect, 
after doing about five items, he would expect to be 
able to put his finger on the trouble. None of the 
members present had been able to give a satisfactory 
and acceptable theory. He suggested himself that a 
quantity of the items discussed should be taken and 
carefully watched through each operation, even as far 
back as the press shop, and never left. After such an 
experiment he was sure the members of the Section 
would look forward to hearing the result. He thanked 
Mr. Williams for submitting a very interesting contribu­
tion.

Scattered “ Spotting ”

A green-enamelled iron casting was next examined 
for which the “ legend” was as follows: —

Obtained from a clear frit using 4 per cent, green 
oxide, with 5 per cent, clay and 4 per cent, sodium 
nitrate. The slurry had stood three weeks, was mixed 
and sieved and a defect of scattered dark “ spotting ” 
was observed on the ware for which the enamel was 
used. After allowing the slurry to stand, removin» 
excess water and adding a small quantity of sodium 
nitrate the defect was considerably reduced on subse­
quent jobs.
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Defects in  Enamelling
M r . B a l l  s u g g e s te d  th e  d e f e c t  w a s  r u s t  s p o t t in g .  T h e  

e n a m e l  a p p e a r e d  to  b e  a  c a d m iu m  g re e n  o x id e  w h ic h  
w a s  v e ry  p r o n e  to  r u s t  s p o t t in g .

M r. P r ic e  said  he had  encountered  ru s t spo tting  des­
pite the use o f a  reasonably  good drier. R ust spotting 
was found  on som e p a rticu la r irons, b u t w as no t 
com m on these days. H e  suggested th a t th e  sam ple 
should  have been re-coated  w hich w ould  have  indicated 
the real defect.

M r. H a l l s v v o r t h , know ing th e  p lan t w here th e  job 
was being enam elled, w ould  no t have th o ugh t o f ru st 
spotting  as the  cause of the  defect.

M r . B id d u l p h  said  the  troub le  appeared  to  him  to  be 
b o u n d  up w ith som e separa tion  in the  oxide. H e  found  
w ith a n u m b er o f  colours, p a rticu larly  w here  yellow  
was present, that one cou ld  get va ria tio n  in shade n ear 
th e  surface, s im ilar to titan ium  enam el w hen used fo r  
cream . A  series o f spots in  d a rk er enam el m ight be 
caused by a  slight craw ling; it appeared  to  be associated 
w ith the  ra tio  o f the  soda and borax.

M r . C l a r k  h ad  recen tly  seen this type o f tro u b le  
caused th ro u g h  p o o r b iscuit strength , causing a  tiny 
craw l m ark  w hich had  healed  over during  th e  firing. 
In  sim ila r cases he  h ad  cured  the  tro u b le  by  increasing  
the b iscuit strength.

M r . L a it h w a it e  a d d e d  th a t ,  i f  a  s lu r r y  h a d  to o  h ig h  
a  p H  v a lu e ,  th e  s im p le s t  w a y  to  d e a l  w i th  i t  w a s  to  
a d d  b o r a x ;  n i t r a t e  im p a ir e d  th e  b is c u i t  s t r e n g th .

M r. S t o n e  suggested the enam el shou ld  be re-m illed. 
H e th o u g h t the  sam ple  exhibited  ru st spo tting  b u t no t 
an  o rth o d o x  type. T he casting m igh t have  been dried 
in  a p o rtion  o f the d rie r w hich h ad  aggravated  the 
defect.

Blistering on O ne-coat Sheet-iron Black Enamel
T w o specim ens o f  b lack-enam elled  sheet iron , one o f 

w hich exh ib ited  a  blistering  defect, w ere show n; details 
subm itted  w ere as fo llow : —

T he defect was experienced a t  a sm all p lan t in which 
fusing w as carried  o u t in  an  oil-fired m uffle. I t  caused 
som e tro u b le  until the source w as traced  to  th e  muffle. 
F a llen  b rickw ork  had p a rtly  b locked the flue d uct and 
forced a leakage o f com bustion  p roducts in to  the fusing 
cham ber. A s soon as the Hue w as c leared  the defect 
ceased. T h e  two “ fired ” specim ens show  the effect 
o f a n o rm al and  bad  fusing-cham ber a tm osphere. Both 
pieces w ere trea ted  iden tically  excep t th a t the  b listered  
piece was fired w hen the  m uffle a tm osphere  w as fouled  
w ith com bustion  p roducts. I t  w as believed th e  blisters 
w ere due to  the  reduction  o f  the  co lo u r oxides in the 
enam el, by  ca rb o n  particles o r com pounds o f  the com ­
bustion  products. T h is reduction  resu lted  in the fo r­
m ation  o f gas bubbles in the  fused enam el.

In 100 lb. o f  frit there  w ere 5 lb. clay, 5 lb. black 
oxide, and 3-lb. b o rax  to  40 lb. w ater. A pp lica tion  w as 
by  dipping.

M r . St o n e  s a id  n e i t h e r  o f  th e  s a m p le s  w a s  m u c h  
g o o d ;  h e  r e c o m m e n d e d  th e  s a m e  e n a m e l  w i th o u t  th e  
b la c k  o x id e .  As r e g a r d s  f lu e  c o n ta m in a t io n ,  t h a t  c o u ld  
e a s i ly  b e  c h e c k e d  i f  th e  f u r n a c e  w a s  p u t  in  v a c u u m  n o t  
p re s s u re .

M r . G r a in g e r  th ough t one sam ple  w as quite  good, 
w hile the o th e r  w as very bad.

M r . B a l l  s a id  th a t ,  p r o v id in g  th e  b la c k  o x id e  w a s  
f r o m  a  r e p u t a b l e  f irm , h e  w o u ld  n o t  b l a m e  th e  o x id e . 
O x id e s  d id  n o t  f lo a t ,  in s te a d  th e  f r i t  c o u ld  b e  s a id  to  
s in k .  I t  w a s  q u i te  p o s s ib le  t h a t  th e  m u f f le  a tm o s p h e r e  
c o u ld  c a u s e  th e  t r o u b l e ;  i n  t h e  c a s e  o f  t h e  o n e - c o a t  
b la c k  e n a m e l  i t  m ig h t  h a v e  c o n s id e r a b le  e ffe c t.

D r . M a r t in  h a d  f o u n d  f r o m  e x p e r ie n c e  w ith  d if f e r e n t  
g r o u n d  c o a t s  t h a t  d i f f e r e n t  f u r n a c e s  f ir in g  a t  th e  s a m e

tem p era tu re  w ould  give different results. T h e  ap p ear­
ance o f one o f the p lates gave the  ind ica tion  th a t the  
fu rnace a tm osphere  w as a t fault.

Boiling on Cast-iron Enamel
D r. M artin , in troducing a defective cast-iron  sam ple 

exhibiting  “ boiling,” explained th a t it w as typical o f  a 
tro u b le  experienced w ith  certain  castings. H e  w ent on 
to say th a t w ith this type o f defect the  tro u b le  was 
intensified by repeated  enam elling. T h e  m ore the  cast­
ing w as sho tb lasted  th e  w orse it becam e; there  seem ed 
no  w ay in w hich the  tro u b le  cou ld  be  m inim ised.

M r . St o n e  said  th is casting  was b e tte r o n  the reverse 
side an d  som e founders w ould  m ake it the  o th e r w ay in 
the m ould; it w as a very heavy-section casting fo r its 
type.

M r . P r ic e  asked if the  castings w ere annealed  before  
enam elling.

M r . L a it h w a it e  replied in  the  affirm ative.
M r . G r a in g e r  rep o rted  th a t he  fo u n d  th a t a  casting 

th a t show ed no  cavity  befo re  b lasting often  show ed 
one a fte r b lasting a n d  th e  m ore it  w as b lasted  the larg e r 
becam e the hole.

M r. S t o n e  recom m ended an  acid  pickle, follow ed by 
netra lisation , annealing  and sho tb last fo r  th is type of 
casting.

M r. B a l l  confessed ignorance o f p rob lem s o f foundry  
practice  bu t knew  o f  a  firm  w ho w ould  enam el such 
castings, no t by annealing  m ore or sho tb lasting  m ore, 
b u t by  annealing  a t a  low er tem pera tu re  and  sho tb lasting  
w ith finer grit, this m ethod  show ed be tte r results.

M r . P r ic e  said  th a t qu ite  o ften  an  enam eller m igh t 
get over troub les by  using u n o rth o d o x  m ethods.

Crown Plate showing Dim ples

M r. B id d u l p h  exam ining a  c row n-p late  co o k er cast­
ing w hich show ed “ dim ple ” defects said  the  p late was 
an  exam ple o f  the  defect as seen in  several p lants; 
som e g round  coats show ed the  sam e trouble . F u rth e r  
questions elicited the  in fo rm atio n  th a t the  casting  was 
d ipped, w as dried  flat w ith o u t an y  leaning, and  th a t 
the defect w as pecu liar to certa in  driers.

M r. B i d d u l p h  said he h ad  encountered  th is trouble  
on several occasions w here  there  w ere tin y  dim ples in 
th e  ground  co a t enam el. T h e  cause o f th e  dim ples on 
the p la te  exhibited  w as fo u n d  to  be  sm all particles o f 
iron  dust and  it w as suggested th a t th e  iro n  d ropped  on 
the enam el in the furnace.

M r. W a k e l im  suggested th e  exam ple m igh t help  to 
show  firms w ith  con tinuous fu rnaces the necessity fo r 
keeping the m oving p a rts  clean.

M r. B id d u l p h  confirm ed th a t it d id  prove the  neces­
sity fo r  cleanliness th ro u g h o u t the p lan t.

T h ere  w ere a  n u m b er o f  o th er sam ples availab le  a t 
the m eeting, b u t u n fo rtu n ate ly , tim e did no t perm it 
fu rth e r discussion and  the ch airm an  b rough t the  m eet­
ing to  a  close, M r. L aithw aite  expressing thanks to  those 
w ho h ad  b rough t sam ples.

Third International M echanical 
Engineering Congress

T his congress is being held  in Belgium  from  Septem ­
ber 18 to 23. T h e  m eetings a re  to be held  in the room s 
o f  F ab rim etal, 21 rue des D rap iers, Brussels. T h ere  is 
an un u su a lly  in teresting  lecture course, a  ro und  of w orks 
visits and a n u m b er o f  social events in  w hich the ladies 
will participate . W e urge o u r readers to  w rite  to th e  
B ritish Engineers’ A ssociation. 32, V ictoria  S treet, fo r 
details o f th is im p o rtan t event. It is o p en  to  indus­
tria lis ts a n d  technologists.
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I.V.E. Annual Conference
Provisional Programme fo r  Harrogate Meeting, 

November 1 to 4
T h e  venue o f  the  A n n u a l C onference o f the  Institu te  

o f  V itreous E nam ellers h as been changed to H arrogate , 
Y orks, w here it will be held from  N ovem ber 1 to 4 a t 
the Q ueen H otel. T h e  follow ing is the p rovisional p ro ­
g ra m m e :—-

Wednesday, N ovem ber  1.— Evening, council m eeting.
Thursday, N ovem ber  2.— M orning, a n n u a l general 

m eeting and  th e  presiden tial address. In  th e  a fte rnoon  
there  will be a  visit to the  w orks o f  W ilsons & M athie- 
sons. L im ited, Leeds, during w hich a  visit w ill be m ade 
to  the vitreous-enam elling  departm ent.

Friday, N ovem ber 3.— M orning, “ Suspension and Bis­
cuit Strength  of T itan iu m  E nam els,” a  P ap er presented 
by M r. H . L aithw aite, and  the  rep o rt o f  the  Shcet-m etal 
C leaning Sub-com m ittee, presented  by M r. S. E. A. 
R yder. T h a t a fte rnoon , “ A  Study o f  the U se o f L ithium  
in V itreous E n a m e ls” will be given by M r. S. H alls- 
w orth . and “ Testing  o f M etallic  A brasives,”  by  Dr. 
R iley, M r. J. R. Park  and  M r. D . K . Southw ick, will be 
rcau oy o r .  Kiley. In  the  evening the an n u al d inner 
and  dance w ill tak e  place.

Saturday, N ovem ber  4.— M orning , general discussion 
o f  questions received p rio r to  th e  m eeting, fo llow ed by 
a “ Q uestion Box ” fo r  fu rth e r discussion of problem s 
arising.

F u r th e r  details w ill be pub lished  in due course, bu t 
m em bers and guests are advised to m ake, individually , 
hotel reservations w ell in advance.

Obituary
M r . S id n e y  C h a r l e s  M o y e s , a  d irec to r o f 

G ra fto n  C ranes, L im ited, Bedford, died on  Ju ly  16 a t 
the  age o f 80.

M r . J o h n  B l a c k e t t , a d irec to r o f  B lackett, H u tto n  
& C om pany , L im ited, steelfounders, o f G uisborough  
(Yorks), died on M onday  a t the  age o f 66.

M r . C h a r l e s  H u g h e s , a  d irec to r o f a  num ber 
o f  com panies, including Soag M ach ine  T ools, L im ited, 
L am beth , L o ndon , S .E .l l ,  d ied  last F riday . H e 
was 55.

M r . J o h n  E d w a r d  O n io n s , a d irector and  secretary  
o f  W alter W . C o ltm an  & C om pany , Lim ited, bo iler­
m akers, o f  L oughborough , died on Ju ly  20 a t the age 
o f 59.

M r . A l e x a n d e r  B u r n e t t , chief draughtsm an 
w ith  C harles C onnell & C om pany, L im ited, engineers 
and  shipbuilders, o f Scotstoun, G lasgow , and form erly  
w ith  P iet Sm it, R o tte rdam , died sudden ly  on Ju ly  14.

M r . A n d r e w  B r u c e , assistan t com m ercial m an a­
ger o f  the F a lk irk  Iron  C om pany , L im ited, died sud­
denly  w hile on ho liday  in the  South o f E ngland. He 
was 56. H e jo ined the com pany  when he was 14 and 
w as app o in ted  assistant com m ercial m anager in 1939.

M r . T . B. B l a k e b o r o u g h  died  recently  a t  the age 
o f  67. M r. B lakeborough  w as fo r  m any years a  d irector 
o f  J . B lakeborough  & Sons, Lim ited, engineers and 
valve m akers, W oodhousc W orks, B righouse. H e  was 
fo rm er governor o f R astrick  G ram m ar School, president 
o f  H uddersfield  Ph ilate lic  Society, an d  p residen t o f 
C astlcfields G o lf  C lub.

A  s i t e  o f  s ix  a c r e s  a t  G reen o ck  is to be developed 
fo r industria l purposes by Scottish  Indu stria l Estates, 
L im ited. F ac to ries  a re  being bu ilt there  fo r tw o local 
firms, Jo h n  D rum m ond  & Sons, L im ited, tin  box m an u ­
facturers , and  Jam es M itchell & Son (G reenock), 
L im ited , tube and p ipe  benders and fitters.

N ews in Brief
H il l  T o p  F o u n d r y  C o m p a n y , L i m i t e d , are  planning 

extensions a t their prem ises in B ilport S treet, W est 
Brom wich.

G e o r g e  S a l t e r  &  C o m p a n y , L i m i t e d , have draw n 
up p lans to rebuild  their fo u n d ry  shop  a t G rice  Street, 
W est Brom wich.

M a n c h e s t e r  H e a l t h  C o m m it t e e  has agreed to  re ­
com m end to the C ity C ouncil th a t a sm okeless zone be 
established in the centre  o f the  citv.

A  n e w  c a n t e e n  is to be erected in C om m ercia l R oad, 
South  Shields, by C arm ichael Bros., L im ited , iron- 
founders, o f N ile  S treet, Sou th  Shields.

M r  T . P. W a r d , m anaging  d irec to r o f  M o rto n , Son 
& W ard, L im ited , m achinery  m erchants, o f  D obcross, 
near O ldham , who d ied  o n  D ecem ber 6 last, in testate , 
left £4,283 gross.

A  L o n d o n  o f f ic e  has been opened by R. W . Shar- 
m an, L im ited, s truc tu ra l engineers and co n tracto rs, o f 
Sunbury-on-T ham es, a t 5, V ic to ria  Street, S .W .l (tele­
p h o n e : A bbey  5731).

C o n s o l id a t e d  P n e u m a t ic  T o o l  C o m p a n y , L i m i t e d , 
an n ounce  the  resignation  o f M r. R. E. L. Izod, 
a .m .i .m e c h .e ., their B ritish sales m an ag er and  a m em ber 
o f the bo ard  of directors.

A h o l id a y  b o n u s  o f £50 each has been given to 15 
em ployees o f C olvilles, L im ited, G lasgow , w ho have 
com pleted  50 years w ith the firm.

T h e  o f f ic e  a n d  w o r k s  o f the S turdy E lectric  
C om pany , L im ited, a re  being rem oved to  S turdy W orks, 
Burnopfield, N ew castle-upon-T yne (te lephone: Burn- 
opfield 237), o n  A ugust 7.

U n d e r  a n e w  trad e  agreem ent betw een the  R epublic  
o f Ireland  and  A ustria , A u stria ’s exports to Ire lan d  w ill 
include iron, steel, an d  o th e r  m etal products. T he 
agreem ent has been in itialled , an d  is subject to  the  
ap proval o f  bo th  G overnm ents.

P e r m i s s io n  to erec t one 10-ton travelling  steam  
d errick  crane and a  1-ton han d  c rane  in connection  w ith 
the  construction  o f p ro tec tive  w orks fo r the W allsend 
Slipway & E ngineering C om pany , L im ited, has been 
given by the T yne Im provem ent C om m ission.

T h o u g h t  t o  b e  2nd cen tu ry  in da te , an  inscribed 
R om an lead ingot, weighing 143 lb., w as recently  u n ­
earthed  on the -site o f  a  new school a t C arm el (F lin t­
shire). I t  is th e  first to be found  n ear th e  lead m ines 
in N o rth  W ales an d  has been presented  to  th e  N a tio n a l 
M useum  o f W ales.

P r o d u c t io n  o n  t h e  G o l d  C o a s t  o f sufficient 
a lum in ium  to  m eet a ll U n ited  K ingdom  requirem ents 
w as visualised by V iscoun t H a ll last T uesday. H e  told 
the H ouse of L ords th a t it was “  a  possib ility  ” if  
sufficient pow er cou ld  be ob tained  from  a hydro-electric  
schem e now  being exam ined.

O n  J u l y  27, 106 m em bers o f the staff o f Ley’s M al­
leable  C astings C om pany , L im ited, D erby , w ere en te r­
tained  by the  com pany  an d  a fte rw ards w ere presented, 
by M r. F ranc is Ley, w ith clocks and w atches co m m em or­
ating  the com pletion  of their 21 years’ service w ith  the 
firm. T h ree  long-service certificates fo r  40 years’ ser­
vice w ere also  presented. U p to  date. 1,000 peop le  hav e  
been presented  w ith  clocks o r  w atches and  159 with 
long-service certificates.

A ' p a r t y  o f  26 anglers fro m  th e  A llied Iro n fo u n d ers’ 
social an d  sports c lub  travelled  recen tly  from  F a lk irk  
to fish L och  F ran d ie , n ear G lendevon . T h is  was the 
th ird  and final ou ting  fo r the  H ill C up, w hich is 
aw arded to th e  ang ler w ith the heaviest catches over 
the  th ree  outings— Tw eed, L och L yon  and F ran d ie . A t 
the w eigh-in, th e  p rizew inners w e re :— 1st, M r. G. 
B row n (M . C ockburn  &  C om pany , L im ited); 2nd, M r. 
J. B ennett (F a lk irk  Iro n  C om pany , L im ited); and  3rd! 
M r. P. B uchanan  (C allendar W orks).
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Swiss Iron and Steel W orks Industrial Productivity
F in an cia l p rob lem s an d  the  p re sen t trends in in te r­

n a tio n a l trad e  w ere re fe rred  to  w hen  M . W alte r B loch, 
d irecto r-general o f  the  L . von R o ll iro n  an d  steel w orks 
a t So lo tnu rn , Sw itzerland, gave h is an n u al re p o rt to 
shareholders.

T h e  firm  em ploys m ore th an  7,000 w orkm en and  
staff, and  a lthough  fu ll-tim e w ork ing  w as m ain tained , 
this cou ld  only be d one  by m ak ing  u p  a rrea rs  o f orders, 
as th e  to ta l o rders received show ed a  d rop  o f  40  per 
cent, during  the financia l y ear under review  (1948-49). 
T h is  w as largely  caused  by d ev alu atio n  in  S ep tem ber 
last, w hich com plete ly  upset the  price stru c tu re  o f  the  
iron  and steel industry  an d  the  user industries. Raw - 
steel prices w ent dow n by from  40 to 47 per cent., an d  
this a lso  app lied  to ro lled  p ro d u c ts a n d  fo u n d ry  pig- 
iron , w hereas fu e l prices decreased by betw een 20 and  
30 pe r cent. S tocks o f  raw  m ateria ls a n d  products, 
a lthough  they  h ad  been deliberately  k ep t low  fo r  som e 
tim e, therefo re  caused  considerab le  losses to the  firm .

German Manufacturers’ Advantages
Fore ign  com petition  has been increasing, an d  the 

d irec to r’s rep o rt specifically m entions G erm any, w here 
raw  m ateria ls a re  m uch cheaper an d  w age ra tes a re  no t 
m ore  than  50 per cent, o f those ru ling  in Sw itzerland. 
C ut-price  com petition  by G erm an  m an u factu re rs enables 
them  to en te r the Swiss m arket, and Swiss im port duties, 
still based on the pre-1936 gold stan d ard  o f the  Swiss 
franc and  no t payable  on the value, bu t on the w eight of 
the goods im ported, a re  no  longer ad eq u a te  to protect 
the  Swiss m anufacturer.

T h e  com pany’s steelw orks a t  G erlafingen hav e  been 
sim ilarly  affected, and production  also  suffered severely 
fro m  lack o f electric pow er. By m aking up  a rrea rs and  
reducing prices to the levels now  usual in o th er coun­
tries, it w as possible to m ain tain  fu ll em ploym ent.

T h e  gap betw een deliveries and  new  orders received 
by the  com pany  has been w idening in the last two years. 
Sales during the financial year 1949-50 are  expected to 
be one-third low er than  in the previous year, w ith a 
corresponding d rop  in profits. A s ro lled  products are 
a lready  being sold below  cost, every effort will be m ade 
to  reduce the cost o f  p roduction  w hile avoiding dis­
missals.

Labour and State Industries
R esolu tions concerning th e  na tionalised  indus­

tries bulk largely in the  p relim inary  agenda fo r  
the  L ab o u r P a rty ’s annual conference, which opens a t 
M arg ate  on O ctober 2. Several local parties have 
tab led  resolu tions expressing concern a b o u t paym ents 
to  fo rm er shareho lders in  nationalised  industries; one 
asks the G overnm en t to  consider the  possibility  o f 
w ithholding com pensation  un til the  na tio n a l econom ic 
position  im proves.

T h e  A m algam ated  E ngineering U n ion  w ants a  review  
o f  a ll h ighly-paid executive positions in  sta te  industries 
w ith a  view to an ad justm ent o f salaries. O th er reso­
lu tions u rge a  g reater p artic ipa tion  o f th e  w orkers in 
m anagem ent. C alls fo r th e  extension o f na tionalisa tion  
o f industry  em brace chem icals, building, and  
shipbuild ing.

U n if u r n a c e s , L i m i t e d , have  changed their address 
from  Leeds to the B rackens, A scot. Berks.

N e w  C o n v e y o r  C o m p a n y , L i m i t e d , fro m  A ugust 1, 
changed their address to N ew con H ouse, B rook Street, 
Sm ethw ick, B irm ingham , 40 (te lep h o n e : SM Ethw ick 
1964).

T h e  C om m ittee  on  In d u stria l P roductiv ity , in  its 
second report, pub lished  o n  M onday , recom m ends 
th a t it be d ischarged, in view o f th e  satisfacto ry  
stage now  reached in  a rran g in g  fo r m ore  specialised a n d  
perm an en t bodies to d eal w ith m ost o f the  p rob lem s 
with w hich it has been  concerned.

T h e  C om m ittee  was set up  in  D ecem ber, 1947, un d er 
the  ch airm an sh ip  o f  S ir H enry  T izard , F .R .S ., to advise 
o n  research  in  n a tu ra l and social sciences w hich w ould  
assist a n  early  increase in industria l productiv ity , an d  
to  recom m end ho w  th e  results o f the  research  should  
be applied .

T h e  G o v ern m en t has accep ted  th e  recom m endation  
th a t th e  C om m ittee  be  d ischarged. A rrangem ents a re  
being m ade  fo r the  w ork  in itiated  by th e  H u m an  
F ac to rs  Panel to  be  carried  on  u n d e r th e  auspices o f  
the  M edical R esearch C ouncil, th e  D ep artm en t of 
Scientific an d  In d u stria l R esearch , and th e  B ritish Insti­
tu te  o f  M anagem ent an d  o th e r bodies concerned. T h e  
Im p o rt Substitu tion  Panel is  being  re-form ed to deal 
w ith the  technical aspeqts o f  developing n a tu ra l 
resources, w hether designed to save im ports o r not.

T h e  C om m ittee’s rep o rt declares th a t up  to th ree  o r  
fo u r years ago stress was .placed o n  increasing  the  
w ork ing  po p u latio n — a process w hich  is now  recognised 
to  have ab o u t reached  its  p ractica l lim its. T h ere  is now  
a  w ider accep tance  o f th e  b ro ad  p ropositions th a t 
expanding na tio n a l w ealth  a n d  p rosperity  a re  to a  large 
ex ten t dependent o n  the g reater an d  m ore in te lligen t 
ap p lication  o f science to p ro d u c tio n  an d  d istribu tion , 
th a t it is v ital to a im  a t  a  steadily  increasing  average 
y early  o u tp u t per person  em ployed (as w ell as increases 
in  to ta l p roduction), and th a t a n  objective study of 
h um an  facto rs as they  affect industry  can  help  in  the  
sh o rt as w ell as in  the  long ru n  to achieve a  steadily  
rising ou tpu t.

T h e  C om m ittee  says it is reasonab le  to assum e th a t 
the  g reater p a rt o f th e  increased p roduction  in  recent 
y ears has arisen fro m  an  increased annual o u tp u t per 
w orker. I t  doubts, how ever, w hether the  im portance 
o f th e  hu m an  side o f th e  p roblem  o f h igher p roduc­
tivity has even  yet been  given sufficient recognition. 
T echnica l im provem ents can n o t achieve th e ir fu ll effect 
if  th e  necessary h u m an  re la tions a re  lacking.

U.K . Shipyard Prospects
T h e  decline in shipbuild ing  o rd ers  is re fe rred  to 

by  M r. E . J. H ill, general secretary  o f  th e  B oiler­
m ak ers’ Society, in his letter in the Society’s m onthly  
rep o rt. H e an tic ipates th a t by the  end o f Septem ber 
th ere  w ill be  115 vacan t berths.

M r. H ill states th a t five sm all sh ipbuild ing  yards 
w ill have n o  ships build ing  by O ctober o f this year 
unless o rders com e in im m ediately , and  a t  th e  end  
o f last M arch , 21 o f th e  37 sh ipyards in the  U K  h ad  
n o  o rders fo r  1951. H e  says th a t o f  the  3,250,000 tons 
gross o f  sh ipping u n d e r co nstruction  o r  on o rd e r a t 
the  end o f M arch, ap p ro x im ate ly  1,000,000 tons w ill 
have been com pleted  by the  end of the year. O f the
2.250.000 tons to  be b u ilt o r com pleted , approx im ately
900.000 tons w ill have been launched  and in the  hands 
o f th e  finishing trades, leaving approx im ate ly  900,000 
tons on the  stocks a t  the  end  o f 1950, w ith ap p ro x i­
m ate ly  450,000 tons to lay  dow n in  1951. L aunching 
and finishing da tes m ight be b ro u g h t fo rw ard  a s  w ork 
in th e  yards slackens off, thereby  decreasing the  to n ­
nage  o n  stocks a n d  fo r  com pletion .

B r a d l e y  &  C r a v e n , L i m i t e d , are  enlarging th e ir 
canteen prem ises at W estgate C om m on F o u n d ry , 
W akefield.
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R adioactive Tracers in  M etallurgy
f o r  t h e  in f o r m a t io n  and guidance o f m etallur­
gists who feel that radioactive tracers may be 
usefully applied in  solving some of their problems, 
the M inistry of Supply A tom ic Energy Research 
Establishm ent, Harwell, have issued a booklet on 
“ Radioactive Tracers in M etallurgical Research ” 
(h .m . Stationery Office, Is. 6d.). F o u r chapters 
cover respectively: (1) “ Isotope Form ation and 
Radioactive Decay (2) “ D etection of Radioactive 
Decay Particles or R adiation,” both  by W. S. E a s t ­
w o o d ; (3) “ Tracers in M etallurgy,” by A. E. 
W il l ia m s  and H. M. F in n is t o n ; (4 )  “ Control of 
H ealth  H azards from  Radioactive M aterials,” by 
W. G. M a r l e y . I t  is assumed that the reader has 
some general knowledge of the atom , and  with 
this proviso, the review of literature on the various 
aspects of the subject is quite useful. I t  is pointed 
out that tracer technique is not a universal tool 
which can be applied to all research problems. It 
has its lim itations, one of which is to find a tracer 
with suitable nuclear characteristics. W ith these 
in troductory rem arks, we append extracts from  the 
chapter on tracers in  metallurgy.

Radioactive Isotopes for Use as Tracers
Two m ain factors determ ine w hether a particu­

la r isotope is suitable for use as a tracer. First, 
the radiation emitted by the isotope m ust be o f suffi­
cient intensity to m ake accurate measurem ents pos­
sible. Secondly, the half life m ust be sufficiently 
long to give tim e fo r the experiment to be carried 
out before the radiation intensity decreases to a level 
com parable with that of the background. It is an 
advantage if the half life is long enough to m ake a 
correction for the decay of activity unnecessary. A  
half fife very long in  com parison with the time 
taken for the experim ent is a disadvantage, how­
ever, since the radioactivity is retained after the ex­
perim ents with consequent problem s of cleaning 
apparatus, handling and storage.

In  experim ents using tracers {e.g., diffusion 
measurem ents) it should be ensured that the decay 
product, if different from  the tracer element, does 
not introduce conditions upsetting the metallurgical 
phenom enon being investigated. This is unlikely 
because of the small additions generally made.

T he metallurgical research worker generally 
studies reactions in the solid o r liquid states, or re­
actions between solid and solid or between solid and 
liquid o r gas. Such reactions involve atom ic move­
ments in one w ay or another. It is the m ain feature 
o f  tracer m ethods that they allow the m ovem ent of 
specific atom s to be followed, and hence it would 
be expected that metallurgists would find rad io­
active isotopes a useful tool fo r research.

O f reactions in the solid state, the diffusion of one 
m etal in another (and particularly self-diffusion) has 
been followed by tracers. Besides giving an  insight 
into the diffusion mechanism, tracer m ethods could 
possibly be designed to relate plastic-flow behaviour 
in metals to the distribution and m igration of

foreign atom s, a subject which has attained im port­
ance in dislocation theory of m etal flow. The re­
sults of such researches m ight yield im portan t new 
high-strength alloys. F urther, the m ovem ent o f 
atoms during recovery, polygonisation, recrystalli­
sation or grain growth and the location o f solute 
atom s in  precipitation and grain-boundary pheno­
mena are of im portance in  an understanding of 
m etal treatm ent and behaviour and tracer techniques 
m ight be devised to provide a solution to  som e of 
these problems.

The distribution of atom s between phases in alloys 
is also a possible field fo r tracer use. F o r example, 
the mechanism  by which sodium modifies alumi- 
nium-silicon alloys m ight be investigated and the 
results m ight have application to the production o f 
modified structures in other alloy systems; a  know ­
ledge of the distribution of alloying elements in 
com plex steels between the various phases m ight 
lead to a better understanding o f the reasons fo r 
the im proved strength of such alloys; and investiga­
tion of metallic segregation and the mechanism  of 
the breakdown of segregation by working o f and 
diffusion in alloys might provide useful technologi­
cal inform ation. In  steels, the determ ination of the 
origin of non-m etallic inclusions in metals might 
also yield to solution by tracers.

Other Fields of Application
Three exam ples in  the so lid /liqu id  field m ight be 

quoted. In  extraction m etallurgy, the surface 
phenom ena involved in fro th  flotation fo r ore con­
centration could possibly be followed by incorporat­
ing tracer quantities o f the oils, wetting agents, etc., 
in the fro th  and studying the adsorption o f the 
organic m aterials on the m ineral surfaces. In  the 
sphere of m etal extraction o r refining, the kinetics 
o f reactions between slag and m etal o r between 
m etal (or slag) and refractories could be traced by 
radioactive additions to  metal, slag or refractory. 
The partition coefficient of sulphur between slag and 
steel would be particularly useful as p art o f an in ­
vestigation for im proved de-sulphurisation o f steel. 
N on-ferrous m etal/slag  reactions will lend them ­
selves to  tracer experim ental attack. The th ird  
exam ple of so lid /liqu id  reaction covers the field of 
corrosion. Such problem s as filming, scaling, local 
corrosion, dezincification of brasses, exchange re­
actions are possibly am enable to tracer methods.

In  so lid /gas reactions, attention would be pri­
m arily directed to adsorptive phenom ena and chemi­
cal activity, e.g., oxidation. M uch w ork has been 
done in this field and has yielded useful d a ta  on  the 
mechanism o f oxidation in copper fo r example. Its 
application to other metals, fo r example, those 
metals used in m etal-ceram ic seals, might yield use­
ful inform ation. A  solid /gas phenom enon o f par­
ticular interest where toxic o r precious m aterials are 
involved is the transfer o f solid particles in a gas 
stream  and their carry-over to places where they 
are dangerous o r irrecoverable.
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Imports and Exports of Iron and Steel
Board o f Trade Returns for June

T h e  follow ing tables, based  on  B oard  o f T rad e  
re tu rns, give figures o f  im ports and  exports o f iron and 
steel in June. F igures fo r the sam e m on th  in 1949 are  
given fo r purposes o f com parison ; respective to ta ls fo r 
the  first h a lf  o f  this y ear and  o f  1949 a re  also included.

Total Exports of Iron and Steel

Total Imports of Iron and Steel

■ Month ended 
June 30.

Six months 
ended June 30.

Destination.
1949. 1950. 1949. 1950.

Tons. Tons. Tons. Tons.
Channel Islands 853 583 5,973 4,004

842Gibraltar . . 00 95 1,009
Malta and Gozo 98 480 2,425 2,698
Cyprus 58 504 2,087 4,424
British West Africa .. 9,980 6,309 42,207 48,684
Union of South Africa 13,693 18,212

3,105
81,355 80,792

Northern Rhodesia . . 1,044 8,371 15,473
Southern Rhodesia .. 2,311 6,006 22,539

39,135
38,308

British East Africa . . 9,184 8,915 50,900
Mauritius
Bahrein,Koweit,Qatar,

1,091 1,000 3,299 4,832

and Trucial O m an.. 1,408 730 13,375 3,781
45,450India 7,924 10,131 40,955

Pakistan 3,343 10,007 17,950 49,192
Malaya 0,876 6,518 28,775 42,952
Ceylon............................ 1,042 3,023 9,512 19,007
North Borneo 551 089 7,500 3,645.
Sarawak 19 13 908 003
Hongkong 3,180

G,S30
2,575

29,835
19,770 25,229

Australia 00,085 102,950
New Zealand 7,013 19,344 52,174 90,722
Canada 0,151 19,730 30,495 70,823
British West Indies . . 6,090 7,084 33,509 33,307
British Guiana 438 521 1,912 4,153
Anglo-Egyptian Sudan 
Other Commonwealth

794 2,418 0,049 9,741

countries 1,087 611 0,134 5,818
Irish Republic . 4,890 7,504 34,180 40,745

484Russia 249 73 8,595
Finland 4,934 4,152

8,000
34,880 31,558

Sweden . . 5,466 28,601 47,151
Norway 4,257 9,505 37,090 45,319
Iceland 1,438 204 4,030 2,373
Denmark 5,209 7,504 47,594 70,545
Poland 40 94 584 1,022
Germany 112 17 411 203
Netherlands 8,339 7,055 . 59,800 41,392
Belgium 022 870 6,197 6,945
Luxemburg 254 104 2,857 372
France 3,786 1,918 10,487 12,754
Switzerland 1,084 030 7,457 0,308
Portugal 1,040 2,042 9,704 10,757
Spain 1,779 820 6,135

1,527
4,388

Italy 315 905 5,000
Hungary 232 — 447 250
Greece 120 217 3,088 3,096
Turkey 437 675 0,855 5,236
Indonesia* 1,547 085 14,777 8,121
Netherlands Antilles. . 1,486 757 3,812 4,804
Belgian Congo 44 246 724 867
Angola 31 205 3,344 1,453
Portuguese East Africa 237 599 2,331 2,712
Canary Islands 425 211 1,935 1,011
S y r ia ............................ 25 101 707 707
Lebanon . . 563 565 19,827 5,835
Israel 1,024 2,446 9,085 9,903
Egypt 2,827 6,390 29,157 34,763
Morocco 22 9 584 1,572
Saudi Arabia 7 2S 505 2,466 1,732
Iraq 11,743 1,217 30,181 21,104
I r a n ............................ 11,135 6,658 08,943 58,347
Burma 388 1,110 5,401 5,623
Thailand 164 222 2,041 3,132
China 243 1,141 2,323 2,092
Philippine Islands 5S7 539 2,202 6,078

10,482USA 43 2,929 2,022
Cuba ............................ • 10 251 210 810
Colombia 568 96S 2,880 3,377
Venezuela 5,900 2,439 33,662 18,870
Ecuador 45 746 2,073 2,024
Peru 274 1,797 3,120 5,996

10,104C h i le ............................ 15S 2,352 3,355
Brazil 1,293 2,S50 9,019 15.28S
Uruguay 723 379 4,982 4,738
Argentina
Other foreign coun­

2,316 3,939 22,522 33,716

tries 1,320 1,614 0,079 12,701

Total 184,1S3 203,027 1,157,244 1,460,568

From

Australia
Canada
Other Commonwealth 

countries and Irish 
lie  public 

Sweden 
Norway 
Germany 
Netherlands 
Belgium 
Luxemburg 
France 
Austria 
USA
Other foreign coun­

tries

TOTAL

Iron ore and concen­
trates— 

Manganifcrous 
Other sorts 

Iron and steel scrap 
and waste, fit only 
for the recovery of 
metal

Month ended 
J une 30.

1949.

Tons.
6,024
5,786

4,247
1,990
3,238
2,028

14,033
51,010
25,352
27,982

9,135
34,251

206

185,882

4,000
854,262

1950.

Tons. o
4,045

80
924

3,483
7,407
4,573

12,028
7,931

30,573
20

0,707

1,339

79,724

700,011

Six mouths 
ended Juue 30.

1949.

Tons.
7,990

33,573

7,526 
9,694 

- 17,789 
4,753 

53,828 
229,590 
105,830 
105,086 
25,739 
99,885

1,409

702,704

6,970
4,000,414

188,148 221,290 801,002 1,214,957

1950.

Tons.
20

22,031

23,755 
0,156 

24,712 
47,210 
33,052 

• 50,827 
24,394 

139,970 
2,287 

35,787

4,079

414,292

11,016
4,253,156

Exports of Iron and Steel by Product
Month ended 

June 30.

•Includes Netherlands New Guinea in 1949.

Product.
1950.1949. 1950. 1949.

Tons. Tons. Tons. Tons.
Pig-iron 138 1,021 2,031 13,251
Ferro-alloys, etc.—

452 590Ferro-tungsten 117 88
Spiegeleisen, ferro­

3,482 1,090manganese 381 124
All other descrip­

537 794tions 37 112
Ingots, blooms, billets,

1,354 3,374
2,487and slabs 168 712

Iron bars and rods .. 478 212 3,297
Sheet and tinplate

2,000 1,800bars, wire rods 075 025
Bright steel bars 1,148 3,775 10,439 20,570
Other steel bars and 118,420

7,397rods 12,367 19.953 80,944
Special steel 1,043 1,382 7,146
Angles, shapes, and 

sections 58,0508,672 10,883 72,319
Castings and forgings 794 510 4,055 4,379
Girders, beams, joists,

13,880 32,670and pillars 1,833 0,209
Hoop and strip 4,305 12,292 24,490

1,810
53,032

Iron plate 328 84 1,256
Tinplates 11,255 20,450 95,9G3

2,124
123,736

Tinned sheets 319 523 1,628
Terneplates, decor.

49 190 276tinplates 37
Othersteel plate (min.

108,662 155,702i  in. thick) 16,508 31,333
Galvanised sheets 0,680 10,175 43,764

70,480
57,446

Black sheets 11,386 11,890 09,095
Other coated plates . . 084 879 3,610 5,943
Cast-iron pipes, up to

40,725 39,9296-in. dia. 6,062 7,369
Do., over 6-in. dia. . . 5,282 7,182

31,800
39,939 42,023

Wrought-iron tubes .. 32,760 170,106 178,135
Railway material 13,924 28,054 95,284

24,550
148,778

Wire 4,300 7,432 35,929
Cable and rope 2,968 2,947 14,431 16,682
Netting, fencing, and

1,479 10,870mesh 1,950 8,790
Other wire manufac­

6,214 11,751
2,621tures 912 2,551

Nails, tacks, etc. 662 479 3,884
Rivets and washers . . 654 863 5,021 4,113
Wood screws 251 337 1,679 1,847
Bolts, nuts, and metal

15,665screws 2,267 2,838 12,936
Stoves, grates, etc.

5,368(cxcl. gas) 758 813 4,913
1,239Do., gas 147 258 1,325

Baths 901 1,090 4,827
4,687

7,104
Anchors, etc.................. 619 552 4,408
Chains, etc. 1,084 1,150 5,223

4,227
5,342

Springs 805 727 4,902
Hollow-ware 5,895 6,415 39,114 43,986
All other manufactures 22,617 24,138 128,537 133,964

TOTAL 184,183 263,027 1,157,244 1,460,568

Six months 
ended June 30.
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STANTON

O ther 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 also 

available in sand cast form.

W e welcome enquiries on foundry problems and 

offer free technical advice.

I

Stanton Machine-cast Pig Irons are clean-melting, 

and economical in cupola fuel.

A ll types of castings are covered by the Stanton 

brands of pig iron, including gas and electric fires, 

stoves, radiators, baths, pipes, and enamelled 

products generally ; repetition castings requiring a 

free-running iron, builders' hardware and other 

thin castings. F O U N D R Y  P I C  I R O N

r o â t û  c n  

y o u / '

6 1/  a  é  f
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Company Results
(F igures for previous year in brackets.)

M ATlIEli A PLATT—Interim  dividend of 4% (same).
GEORGE KENT—F inal dividend of 7%, m aking 10% (same).
RICHARDSO NS W ESTGARTH & COMPANY—Dividend of 

12"’ (10%).
PIR ELLI-G EN ER A L  CABLE W ORKS—Dividend of 8% and 

bonus of 12% (same).
BEESTON BOILER COMPANY—Final dividend of 30% 

(275%), m aking 40% (371%).
METAL IN D U S T R IE S—Final dividend of 7%. m ak ing 10% 

(same), on £45,000 more capital.
RUSTON & H O RNSBY—Dividend of 71% on capital as  

raised by 100% share bonus (121%). „ _ _ ...........
ELECTRICAL SW ITCHGEAR & ASSOCIATED M ANU­

FACTURERS—Consolidated profit to  March 31, £123,909
(sam e). . ,

MU REX- F inal dividend of 6%, m aking 10%, on capital 
doubled by the capitalisation o f £1,000,000 of reserves (final 
dividend of 121%, m ak ing 20%).

RENO LD & COVENTRY CHAIN COMPANY—Consoli­
dated trading profit of the holding company and British  
subsidiary, to April 2, £546,777 (£511,044); net profit, £318,940 
(£264,259); tax over-provision previous years, £19,877 (£36,688); 
to reserve holding company, £187,000 (£173.000); dividends, 
£102,560 (sam e); forward, £156,782 (£107,525).

JO H NSO N, M ATTHEY A COMPANY—Consolidated 
accounts to March 31 show m anufacturing and trading profits 
of the company and subsidiaries, £1,011,654 (£673,797);
balance, £878,080 (£258,413); dividend of 12% (sam e); to stock 
reserves. £465,360 (n il); staff awards funds, £11Q,000 (n il); 
staff fund. £3,500 (sam e); in itia l allow ances tax  reserve, 
£69.600 (n il); forward, £839,708 (£678,054).

BLYTHE COLOUR WORKS—Interim  dividend of 15% on 
capital increased to £112,500 by 50% bonus issue last December 
(20?;,). The directors say that the slightly  increased interim  
dividend should not be regarded as an  indication th at the 
total distribution for the year is  to be increased. The final 
dividend will, of course, depend on the recommendation of 
th e board after exam ination of the completed accounts for 1950.

J. II. SANKEY & SON (H O LD IN G S)—Consolidated trading  
profit to  March 31, £131,153 (£137.207); balance, £96,782
(£101,815); to taxation, £61,781 (£59,167); capital reserve, nil 
(£24,604); preference dividend, £4.125 (£1.718); final ordinary 
dividend of 125%, m aking 20% £16,500 ( 3V:V, for the period 
November 1, 1948, to March 31, 1949, £6,875); forward : hold­
ing company £1,316 (£1,219) and subsidiaries £22,511 (£8,232).

WILLIAM N E IL L  & SON (ST. H E L EN S)—Trading profit 
to March 31, £197.187 (adjusted £180,000); balance, £81,147 
(£74,632); to reserve for exceptional depreciation, £9,550 
(£3,450); staff pensions, £2,641 (£2,810); executive directors’ 
pension fund, £10,000 (n il); stock contingencies, nil (£10,000); 
contract contingencies, n il (£15,000); general reserve, £20,000 
(£30,000); dividend of 33J% on larger capital (25%); forward. 
£54,563 (£33,940).

COGHLANS—Consolidated profit and loss account for the  
year to March 31 shows trading profit £26 717 (£25,007); 
net profit, £6,465 (£4,689); taxation overprovision, £687
(£8,000); dividend of 125?(, (sam e); prelim inary expenses of 
formation Of subsidiaries, etc., and new articles, nil (£1,314); 
pensions reserve, £5,000 (n il); additional provision for income 
tax  to cover liab ility  of subsidiary companies, £2,000 (n il); 
forward. £26.370 (£31,850).

ASSOCIATED LEAD M A N U F A C T U R E R S-T radiog profit 
for 1949, £1,382,882 (£499,905); net profit, £522,190 (£218,766); 
to replacement of fixed assets reserve, £150,000 (£30,000); other 
revenue reserves, £23.697 (£19,486); dividend of 15%, tax free, 
£281,630 (previous distribution absorbed £169,280 n e t); forward. 
£146,603 (£79,740). The directors state  th a t owing to the 
acquisition, of other businesses referred to ill last year’s report, 
the profit and loss account and balance-sheet- figures are not 
properly comparable w ith those for preceding year.

M ETERS—Group trading profit less losses for the year to  
March 31, £75,893 (£53,857); net profit of group—holding com­
pany £36,445 (£30,741), less subsidiaries £25,257 (£9,233), and 
outside holders, £1,418 (£519); brought in (group), £35,322 
(£21,063); from repairs reserve, £1,342 (£4,304); reserve freed, 
£2,199 (n il); to  investm ent reserve, nil (£15,090); general 
reserve, £25,000 (n il); final dividend of 6%, m aking. 10% 
(sam e); forward—holding company £17,457, less subsidiaries 
£8.917. and outside holders £445. leaving £8,095 (£35,322).

R IC H A R D  THOMAS & B A LD W IN S—Group trading profit 
for the year ended April 1 after  charging provisions in  excess 
of expenditure o f £393,031 (£412,563), £6.366,564 (£6.075,636); 
non-recurring profits, £147,647 (£255.864); dividends from
investm ents, £351,583 (£335.975); net profit, £1,881,757
(£1,744,952); surplus on sale of coal wagons and other assets, 
£3,765 (£210,393); transfer from general reserve of a sub­
sidiary, company liquidated during the year, £84,533 (n il); 
to  preference dividends, £171,621 (£171,619); ordinary dividend 
of 15% (sam e); provision on stocks. £349,689 (£266,025);
general reserve—parent company £75O,0OQ| (£509,000), sub­
sidiary com panies £24,845 (£119,378); forward, £1,794,843 
(£1.756.881).

N ew  Companies
(“ L im ite d ” is understood. F igures indicate  capital. 

N am es are of directors unless otherwise s ta ted . Inform ation  
com piled by Jordan  A Sons, 116, Chancery Lane, London, 
IF.C.2.)

C. W. JU B Y  Norfolk Road, Ipsw ich (Suffolk). Engineers. 
£10,000. C. IV. Juby and W. J . Reeve.

AJA X  CASTING COMPANY, Bulk Works, R idge Lane, 
Lancaster—£15.000. IV. and T. Newsham . .............

JO H N  0 .  B U RY , Vulcan Tool Works, O swaldtwistle 
(Lancs)—Engineers, etc. £20,000. W. and E. Youd.

HOLDEN A HAYES, Bridge Street, Oldbury, B irm ing­
ham—Ironfounders. etc. £5.000. L. H ayes and E. Holden.

H O l.L IN  GWORTII & M AIN, Grange Road, Batloy  
(Yorks)—General engineers, etc. £5,000. C. and A. Turner.

S. MOLE A SONS (GREEN LANE FO UN D R Y ), B olt Lane, 
Lye, near Stourbridge. £50,000. S., M„ S. N ., and R. O.
Mole.

W ANTY A COMPANY, Station Road, Catcliffe, near 
Rotherham—Steel and. scrap merchants, etc. £10,000. I . S. 
W anty.

DOUGHTY COMPONENTS, 52, Gloucester Place, London, 
W .l—Precision engineers, etc. £5,000. L. A. and K. M. 
Doughty.

W H ITTA K ER  BROS, (SHAW ), Clough, Shaw (Lancs)— 
General E ngineers,! etc. £10,000. E. and R. W hittaker, F. 
Hampson, and E. W ild.

MOORE A SCHOLES (E N G IN E E R S A N D  FO UNDERS), 
Gillibrand Streot, W alton-le-Dale, near Preston. £5,000. W. 
Moore and G. T. Scholes. .

C. ARNOLD (MARLOW BOTTOM E N G IN E E R IN G  
WORKS), Marlow Bottom (Bucks)—Ironfounders, etc. £8,000. 
A. C„ L., and C. Arnold. „

T. J . BROOKS A COMPANY (METALS). Chase Cross Road, 
Romford—£10,000. T. J. and F. E. Brooks, H . N . W right, 
L. A. Burnett, and J. R . Hoar.

IN SU L L  A PO INTO N, St. Mary’s E ngineering AVorks, 
Tunstall, Stoke-on-Trent^-Engincers. £15,000. F . T. and L. T. 
Pointon and F. T. Pointon, junr.

WELMAC E N G IN E E R IN G , Lombard House, Gt. Charles 
Street, Birm ingham , 3—£5,000. L. H . Davenport, R. F . 
W alton. H. V. II. Gundy, and E. G. Herman.

CHARLES J . FOX (BOW )—Iron and steel merchants and 
stockholders. £20,000. C. J . Fox, 1, Broomhill Road, Gcod- 
m aves (Essox). D. R. Bines, and n .  L. Philip.

SPIR O  BALL B EA R IN G  COMPANY, Spiro Works. R egent 
Street, K ettering—To take over the business carried on by 
the Spiro B all Bearing Company, L im ited (in liquidation). 
£8,000. N . Manby and T. E. Ward.

Increases of Capital
Increases of capital are announced by the following 

companies:—
DAVID BROW N ESTATES, LIM ITED , ironfounders. etc., 

of Meltham, Huddersfield, increased by £190,000, in £ 1  shares, 
bevond the registered capital of £10,000.

GEORGE GARNER A SONS, LIM ITED, ironfounders. etc., 
of Opensliaw. M anchester, increased by £33,000, in  £1  ordinary 
shares, beyond the registered capital of £17.000.

JO H N  BRADLEY & COMPANY, LIM ITED , engineers, etc., 
of B ath Row. Birm ingham , 15, increased by £90,000, in £1  
shares, bevond the registered capital of £10,000.

T. M. BIR K E TT A SONS, LIM ITED, brassfounders. etc., 
of H anley, Stoke-on-Trent, increased by £50,000, in 4s. ordinary 
shares, bevond th e registered capital of £150,000.

O. F. iV lL SO N  A COMPANY (1932), LIM ITED, engine  
m anufacturers, etc., of Aberdeen, increased by £37,000, in 
£1 ordinary shares, beyond the registered capital of £3,000.

PR IE ST FURNACES, LIM ITED, Middlesbrough, increased 
by £50,000, in 49,800 5% cumnlativo preference and 200 
ordinary shares of £1, beyond the registered capital of 
£12.500.

THOMAS MARSHALL A COMPANY (LOXLEY), 
LIM ITED, firebrick m anufacturers, of Loxley, Sheffield, in­
creased by £50.000, in £ 1  ordinary shares, beyond the regis­
tered capita! of £60,000.

BOYD-NORMAN M ANUFACTURING COMPANY, 
LIM ITE D , m echanical and general engineers, etc., of Clargcs 
Street, M ayfair, London, W .l, increased by £23,000 in 
5,000 ordinary and 18,000 6 per cent, cum ulative preference 
shares of £1 , beyond the registered capital of £2,000.

COUPE A TIDM AN. LIM ITED, manufacturers of refrac­
tory m aterials, etc., of Battersea Church Road, London, S.W .U, 
increased by £9,750, in £1  ordinary shares, beyond the regis­
tered capital or £5.250. At June 28, 1949, Morgan Crucible 
Company, Limited, held 2,622 shares out of 3,500 issued

AUDAS A THOMSON. LIM ITED , gas purification apparatus 
manufacturers, etc., of Eaglescliffe, Stockton-on-Tees, increased 
by £12,000, in £1  redeemable preference shares, beyond the 
registered capital of £100. Each of the 100 ordinary shares 
of £1  in the original capital have been subdivided into  
40 shares of 6d.
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A PTA B Lt SQUEEZE M ACHINE
_  * rvr-A d i e ” r a n p e ,  t h l fL ik e  all the w ell-know n ^ A D A P T A B L E ^ ^ r a n ^ e . t

S q u e e z e  M a c h in e ^ sJe M g ^ ^ ^  f w  varying wldths o

plates.anDimens\ons as f° ^ S ' 20m. In width
s r ^ pr p ! : : : ; , B i , t o 26in .in w ,dth 

D ista n ce  ~  ^

Pattern Draw 5in. each 

Stripping Plates can be used.

a d a p t a b l e  d u p l e x  r o l l o v e r
LTeP3 ' S  , ^ S rH S: " S
s id e  (M a tc h ) p l a « :  a d a p ta b i l i ty  t o  v a ry in g

g t f & ^ ,£itUrtS'
A v a ila b le  in  tw o  sizes
*  Nd. H . r  b « «  * !« » ■ »  “ •

No 2 fo r boxes 36m. x  18m. x  i
N o „ e  r e a r e d .  A ccurate  d r ,« .

C onven ien t ram m ing level-

THE ADAPTABLE MOULDING MACHINE COMPANY LIMITED
CH ARLES H EN RY STREET, BIRMINGHAM, 12 Phone: MIDIand 6911

London Office : 47 W H I T E H A L L ,  S .W .I Phone : W H I T E H A L L  7740

Other Products include M O U LD IN G  M A C H IN ES , V IB R A T O R Y  K N O C K  O U TS  (Suspension type) P O R T A B LE  
R ID D LES  (Hand or E le c tr ic ), R U N N E R  BUSH M A C H IN ES , C O R E  M A C H IN ES , SN A P FLA SKS B O X ES  
P A T T ER N  D U P L IC A T O R S .
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Raw Material Markets
Iron and Steel

T he engineering foundries, w hose productive  capacity  
is fully  engaged, m ain tain  a  strong dem and fo r low- and 
m edium -phosphorus pig-irons. A vailab le  tonnages from  
m ost English furnaces a re  below  requirem ents. Scotch 
low- and  m edium -phosphorus irons a p p ea r to  be in 
som ew hat be tte r supply, bu t freight charges m ake them  
costly  w here any  long d istance from  fu rnaces to  fo u n ­
dries is involved.

H em atite  producers a re  receiving requests fo r increased 
supplies and refined-iron  m akers are  also assisting the 
foundries. F o rtu n a te ly , the furnaces producing  these 
irons have usually  been ab le  to satisfy requirem ents, or 
a t  least to supply  sufficient quantities to p rov ide fo r  
cu rren t p roduction . V ery little, if  any, stock  is held  by 
the hem atite  furnaces, and  m ost m akers o f  refined iron  
a re  com m itted  fo r their p roduction  fo r hom e and  export 
m arkets. T h e  low- an d  m edium -phosphorus irons a re  
a lready  fully  abso rbed , and any large increase on present 
dem ands fo r  hem atite  and  the refined grades w ould  be 
difficult to  m eet.

T h e  position  o f the light and  jobbing  foundries is 
easier in com parison ; they w ould  w elcom e m ore w ork , 
and  have little  difficulty in securing sufficient supplies 
o f  pig-iron . T he light foundries chiefly connected  w ith 
the  build ing trades ap p ear to  be m ost in need o f orders, 
an d  this results in a lessened dem and fo r the N o rth ­
am ptonsh ire  grades o f h igh-phosphorus iron . D erby­
shire h igh -phosphorus iron rem ains in stringen t supply, 
and  m any  of the foundries using this grade have  to be 
con ten t w ith reduced tonnages.

D eliveries o f fo undry  coke are  generally  sufficient fo r 
cu rren t needs, bu t m any foundries are  no t receiving 
their full quo tas o f certain  grades, as som e suppliers 
are  finding it difficult to despatch a llocated  quantities.

A good dem and persists fo r su itab le  scrap, p a rticu ­
larly  fo r  heavy  cast-iron  scrap.

T he light m ills experience a dem and fo r the  sm allest 
sizes o f sections and bars, and  in m any cases are  able 
to  ob ta in  m axim um  outpu ts , bu t o th er sizes a re  n o t in 
such great request and som e o f the re-ro llers a re  short 
o f w ork. T h e  sheet m ills are  very busy, and  strip  and 
w ire m ills rem ain  active. H om e steelw orks a re  being 
pressed fo r  sheet b a rs and sm all square  and  flat billets, 
but o th e r sizes, owing to the present stocks held  by the 
mills, a re  no t in g reat dem and.

Non-ferrous Metals
W ide price fluctuations still characterise the tin 

m arket, w hich closed yesterday (W ednesday) a t £738 
to  £738 10s. fo r cash  m etal. T o  forecast w ith any p re ­
tence a t accuracy the course o f tin  prices even a week 
ahead  a t the p resent tim e is im possible, but, on  the 
w hole, it w ould  a p p ea r as though  we m ight see the 
m arket w orking up to £750 and  perhaps beyond that 
poin t. D em and from  the U nited  States is still heavy 
and  there  is, o f  course, no  likelihood o f any  let-up  in 
the ra te  o f stockpile build ing  a t present.

Everyone w ho is in any w ay in terested in the  usage 
o f  tin  is anx ious to  hold m etal and  to  raise his holding 
above average because o f th e  ab n o rm al situation  
ob ta in ing  a t present. N ow  th a t a  free m arket is func­
tioning, it is possible to hedge against the risk o f loss 
on purchases, and th is fact m ust have operated  as an 
encouragem ent to  a ll those w ho fo r  any  reason wish to 
ho ld  tin unsold  even fo r a  sho rt period. It is, indeed, 
fo rtu n a te  th a t a t  this critical and  difficult tim e a fu tures 
m ark e t is function ing  in L ondon. F ab rica to rs  interested 
in copper, zinc, and lead  w ould be very p leased  if  they  
cou ld  be gran ted  sim ilar facilities.

M etal E xchange official tin q u o tations w ere as fo llo w : 
Cosh—T h u rsd ay , £734 to  £734 10s.; F rid ay , £699 15s. 

to £700 5s.; M onday , £712 to £713; T uesday , £726 to  
£727; W ednesday, £738 to £738 10s.

Three M onths—T hursday , £732 10s. to £733; F riday , 
£699 15s. to £700 5s.; M onday, £711 to  £712; T uesday, 
£725 10s. to £726; W ednesday, £734 to £735.

In  spite o f the  onset o f the holiday season, the  de ­
m and  fo r  virgin m etals has kep t u p  very w ell, bu t there  
has been som e falling-off in activ ity  in scrap  m etals. 
Prices are  firm  all round , and  a t the  m om ent it is im ­
possible to  visualise any decline. M r. T ru m an ’s recent 
u tterance suggests that ceiling prices are no t likely to 
be applied  a t present, bu t this possibility  canno t be dis­
missed as ou t o f question . In N ew  Y o rk  bo th  copper 
and  zinc have fo r  som e tim e seem ed to be on the verge 
o f  an  advance, bu t a t th e  tim e o f w riting  no  change has 
occurred . T h e  m uddle over the  co p p er im port duty 
persists, and  th ere  is n o  certain ty  ab o u t w ha t the next 
developm ent will be. L ast w eek the Senate F inance  
C om m ittee decided to  postpone  fo r a w eek considera­
tion o f a  Bill w hich w ould  con tinue  du ty-free  copper 
fo r  a n o th e r year and w hich  h as  been passed by the  
H ouse o f R epresentatives.

Industrial Radiography
N ew  safety  m easures and appliances fo r industria l 

rad iog raphers w ere illustra ted  by th e  M inistry  o f Supply 
a t  a  R adiology E xhib ition , a t th e  R oyal H orticu ltu ra l 
Society’s H alls in L o n d o n  last week. On show  a t the 
exh ib ition  was a  new co n ta in er fo r  gam m a-ray sources 
providing com plete  safety  fo r the operato r. T h e  iso tope 
o r rad o n  seed is enclosed in a  thick tungsten  “  bom b ” 
w hich stops the  rad ia tion . T o  release rays fo r  taking 
rad iographs, the  o p e ra to r can au tom atica lly  open and 
close a n  orifice. H e  is shielded fro m  the  rad ia tio n  
th ro u g h o u t. O ne new piece o f ap p ara tu s enab les the 
pressure gauge o f  a  bo ile r to  be read  even though  it 
c an n o t be seen. T he m ercury  is enclosed in a steel 
tube, an d  a  gam m a-ray  source sends rad ia tions th rough  
the tube a n d  m easures the  height o f the m ercury  
colum n. T h e  p ressure  can  be read  instan tly  o n  a 
cathode-ray  screen.

T h is technical exh ib ition  was held  in conjunction  
w ith the  In terna tiona l C ongress o f R adiology, w hich 
n o rm ally  takes place a t in tervals o f th ree  years, each 
tim e in a d ifferent country . D u e  to the  in terven tion  
o f the w ar, th is was the first in te rnational exhibition  
to  be held  since 1937 since when enorm ous progress 
has been m ade in a lm ost every branch  o f X -ray  
engineering. A p p a ra tu s from  th e  follow ing countries 
was show n at the e x h ib itio n :— Belgium , C anada, 
F rance, G erm any , G re a t B ritain , H o lland , Italy , 
Sw eden, an d  U.S.A.

Gas Escape at Consett Iron Works
R etu rn in g  a  verdict o f  acciden tal d ea th  o n  the 

11 m en overcom e by carbon-m onox ide  gas a t 
th e  w orks o f the C onse tt Iron  C om pany , L im ited, C oh- 
se tt (Co. D u rham ), on  Ju ly  1, an  inquest ju ry  o n  
M onday  ad ded  a  rider to  the  effect that there  had been 
an  e rro r o f judgm ent in no t sealing off an  o ld  gas pipe 
by a  b lank  (flange) before  a  new  gas p ipe w as pu t 
into operation .

T he co roner, M r. W illiam  C arr, said in his sum m ing- 
up  th a t briefly th e  position was th a t because the w ater 
had  got below  a  certa in  level in the seal on  a  gas 
pipe connected  with one o f the b last furnaces a t the 
w orks, the gas had escaped. As the gas is odourless, 
th e  m en h ad  been stricken dow n a lm o st b e fo re  they  
had  realised  w hat w as happening.
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J. W . sC . J. PHILLIPS L—
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Current Prices o f Iron, Steel, and Non-ferrous Metals
(Delivered, unless otherwise stated) 

A ugust 2, 1950
PIG-IRON

Foundry Iron.—N o . 3 I r o n ,  C l a s s  2 M id d le sb ro u g h , 
¿10 10s. 3 d . ;  B irm in g h a m , ¿10 os. Gd.

Low-phosphorus Iron.— Over 0.10 to 0.75 per cent P, 
¿12 Is. Gd., delivered Birmingham. Staffordshire b last­
furnace low-phcsphorus foundry iron (0.10 to 0.50 per cent. 
P , up  to  3 per cent. Si)—North Zone, ¿12 10s.; South 
Zone, ¿12 12s. Gd.

Scotch Iron.—No. 3 foundry, ¿12 0s. 3d., d /d  Grange­
m outh.

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 15s.

Cold Blast.—South Staffs, ¿10 3s. 3d.
Hematite.—Si up  to 2J per cent., S. & P . o v e r0.03 to  0.05 

per c e n t . :—N.-E. Coast and N.-W . Coast o f England, 
¿12 0s. Gd.; Scotland, ¿12 7 s . ; Sheffield, ¿12 15s. G d.; 
Birmingham, ¿13 2 s .; W ales (Welsh iron), ¿12 0s. Gd.

Spiegeleisen.—20 per cent. Mn, ¿17 16s.
Basic Pig-iron.—¿10 11s. Gd., all districts.

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

Sheffield works.)

Ferro-silicon (6-ton lots).— 15 per cent., ¿33 1 5 s.; 
75 per cent., ¿49.

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

per lb. o f Mo.
Ferro-titanium.—20/25 per cent., carbon-free, ¿109 per ton. 
Ferro-tungsten.—80/85 pe r cent., 9s. 3d. per lb. o f W. 
Tungsten Metal Powder.—98/99 per cent., 10s. 9d. per lb. 

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

C, Is. 5j)d. l b . ; m ax. 1 per cent. C, Is. Gd. l b . ; m ax. 0.15 
per cent. C, Is. GJd. l b . ; m ax. 0.10 per cent. C, Is. 7d. lb.

Cobalt.—98/99 per cent., 13s. Gd. per lb.
Metallic Chromium.— 98/99 per cent., 5s. 3d. per lb. 
Ferro-manganese (blast-furnace). —  78 per cent. 

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

Is. 7d. per lb.

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

¿16 16s. 6 d . ; tested, up to 0.25 per cent. C (100-ton lots), 
¿17 Is. Gd. ; hard (0.42 to 0.60 per cent. C), ¿ IS  16s. Gd.; 
silico-manganese, ¿23 19s.; free-cutting, ¿20 Is. Gd. 
S ie m e n s  M a r t i n  A c id  : U p to 0.25 per cent. C, ¿22 4 s . ; 
case-hardening, ¿23 Is. Gd.; silico-manganese, ¿26 6s. Gd.

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

Sheet and Tinplate Bars.—¿16 16s. 6d.

FINISHED STEEL

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

Small Bars, Sheets, etc.—Rounds and squares, under 3 in., 
untested, ¿22 6 s . ; flats, 5 in. wide and under, ¿22 6s. ; 
rails, heavy, f.o .t., ¿19 2s. Gd.; 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, ¿186 ; high-grade fire-refined, 

¿185 10s. ; fire-refined of no t less than  99.7 per cent., 
¿185 ; ditto , 99.2 per cent., ¿184 10 s.; black hot-rolled 
wire rods, ¿195 12s. 6d.

Tin. Cash, ¿738 to  ¿738 1 0 s.; three m onths, ¿734 to 
¿735 ; settlem ent, ¿738.

Zinc.—G.O.B. (foreign) (duty  paid), ¿127 10 s.; d itto  
(domestic), ¿127 10s.; “ Prim e W estern,” ¿127 1 0 s.; electro- 
lytic, ¿132 ; no t less th an  99.99 per cent., ¿138.

Lead.—Good soft pig-lead (foreign) (duty  paid), ¿96 ; 
d itto  (Empire and domestic), ¿ 9 6 ; “ English,”  ¿97 10s.

Zinc Sheets, etc.—Sheets, lOg. and thicker, all English 
destinations, ¿140 5 s .; rolled zinc (boiler plates), all 
English destinations, ¿144 5 s.; zinc oxide (Red Seal), 
d /d  buyers' premises, ¿119.

Other Metals.—Aluminium, ingots, ¿112; antim ony, 
English, 99 per cent., ¿150 ; quicksilver, ex warehouse, 
¿16 15s. to ¿ 1 7 ; nickel, ¿386.

Brass.— Solid-drawn tubes, 1 9 |d . per l b . ; rods, drawn, 
25 1 d .; sheets to 10 w.g., 2 1 d .; wire, 2 4 id . ; rolled m etal. 
22jd.

Copper Tubes, etc.—Solid-drawn tubes, 21Jd. per lb. ; 
wire, 209s. per cwt. basis ; 20 s.w.g., 217s. 9d. per cwt.

Gunmetal.— Ingots to BS. 1400—LG2—1 (85/5/5/5), 
¿131 to ¿138 ; BS. 1 4 0 0 -L G 3 — 1 (86/7/5/2), ¿140 to ¿145 ; 
BS. 1 4 0 0 -G 1 — 1 (88/10/2), ¿185 to ¿244 ; A dm iralty GM 
(88/10/2), virgin quality, ¿192 to ¿239, per ton, delivered.

Phosphor-bronze Ingots.—P.B1, ¿20 5 -/2 4 5 ; L.P.B1
¿142-/156 per ton.

Phosphor Bronze.—Strip , 31Jd. per l b . ; sheets to  10 w.g., 
3 3 |d . ; wire, 33i d . ; rods, 311d .; tubes, 3 6 fd .; ch ill'cast 
b a rs : solids, 32d., cored, 33d. (C. C l i f f o r d  & S o n ,
L im i t e d .)

Nickel Silver, etc.— Ingots for raising, 2s. 2d. per lb. (7%) 
to  3s. l jd .  (30% ); rolled m etal, 3 in. to 9 in. wide x  
.056, 2s. Sd. (7% ) to 3s. 7Jd. (30% ); to 12 in. wide,
X .056, 2s. 8}d. to 3s. “ i d . ; to  25 in. wide x  .056, 2s. 10(d. 
to 3s. 91d. Spoon and  fork m etal, unsheared, 2s. 5d. to 
3s. 4}d. Wire, 10g., in coils, 3s. l jd .  (10%) to 4s. 0 j d . ; 
(30%). Special quality  turning rod, 10%, 3s. Old • 
15%, 3s. o * d .; 18%, 3s. 9Jd. 2
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Personal
D r . C. S. B a l l  has been appo in ted  L ec tu re r in In ­

dustrial M etallurgy at the U niversity  o f Birm ingham .
M r . R . G . D u c k e t t  has been appoin ted  technical 

sales m anager with F ou n d ry  Services, L im ited , Long 
A cre, N echells, B irm ingham .

M r . W. J. S . R o b e r t s  has been appoin ted  chief 
m etallurg ist by the Steel C om pany  o f W ales at the new 
cold-reduction  p lan t and tinp la te  w orks a t T rostre.

D r . S. C. R e d s h a w  has been appo in ted  as P rofessor 
o f Civil E ngineering a t B irm ingham  U niversity  in suc­
cession to  P rof. C yril B atho, who is retiring  a t the end 
of Septem ber.

M r . D . N . T u r n e r , chairm an  of the Staveley C oal 
& Iron  C om pany, L im ited, C hesterfield, has been 
aw arded the d istinction of Officer (B rother) o f  St. John 
o f  Jerusa lem  in recognition o f h is valuab le  services to 
the St. Jo h n  A m bulance Brigade.

M r . C. T h o m p s o n , jo in t m anaging d irec to r o f J. L. 
T hom pson  & Sons, L im ited, Sunderland , has been 
elected ch airm an  o f the W ear Sh ipbuilders’ A ssocia­
tion in succession to M r . A. M ajrr. T h e  vice-chairm an  
is L t -C o l . R . A. B a r t r a m , ch airm an  o f B artram  & 
Sons, L im ited, Sunderland.

M r . T . R . M id d l e t o n  has been m ade a special d irec­
to r o f  the  English S teel C o rpora tion , L im ited, Bright- 
side, Sheffield. Since he  jo ined  the research  lab o ra ­
tories a t  V ickers W orks in 1935, M r. M iddleton  has 
acted in a superv isory  capacity  in all aspects o f the 
co rp o ra tio n ’s  m etallurg ical work.

C hanges are announced  in th e  British Iro n  and 
Steel R esearch A ssocia tion’s p anel chairm en. D r . C. 
S y k e s , direc to r o f  research  o f the B row n-F irth  re­
search laborato ries, has retired from  the  chairm ansh ip  
o f the d ivisional panel o f the M etallurgy Division and 
has been succeeded by M r . W . B a r r , chief m e ta llu r­
gist o f Colvilles, L im ited.

Board Changes
W o r t h in g t o n -S i m p s o n . L i m i t e d — M r. A. Burgess 

has resigned fro m  th e  board.
M u s g r a v e  &  C o m p a n y , L im i t e d — M r. A rth u r H. 

Johnson  has resigned his position as chairm an  and  
director.

B ir f ie l d  I n d u s t r i e s , L im i t e d — M r. H . E . H ill has 
been appoin ted  chairm an , in  succession to  the  la te  M r.
E. J. H ardy.

H e a d , W r ig h t s o n , A l d e a n , L im i t e d — M r. R. H. 
Sturges, general m anager o f  th e  general engineering 
division of H ead, W righ tson  & C om pany , L im ited, has 
been appo in ted  a  director.

B l a c k b u r n  &  G e n e r a l  A ir c r a f t , L im it e d — M ajor
F . A . Bum pus, m anaging d irec to r o f the subsid iary  com ­
pany, B lackburn (D um barton ), L im ited, has been 
appoin ted  acting m anaging d irec to r o f  the  paren t com ­
pany.

A l l ie d  Ir o n f o u n d e r s , L im i t e d —T h e  re tirem ent is 
announced  during  the past year o f th ree  o f the com ­
p an y ’s d irec to rs: M r. A . W . Steven, chairm an  from  
1929 to  1944; C ap ta in  H . J. K ennard , r .n .(r t d .), one of 

the original d irectors; and  M r. G . M uirie, secre tary  of 
the com pany  since its fo rm atio n  and  a m em ber o f  the 
board  fro m  1936.

S u p p o r t  f o r  next y ear’s B ritish Industries F a ir  is 
such th a t the  general closing d a te  fo r  the receip t o f 
app lications— A ugust 15— m ay have to  be b rough t fo r ­
w ard in a nu m b er o f  trad e  groups and  subsequent 
app lican ts placed on a w aiting list. T he 1951 b.i.f. 
w ill be held fro m  A pril 30 to M ay  11, a t  E arls C ourt 
and O lym pia in London, an d  a t C astle  Brom wich, 
B irm ingham . Inquiries should  be a d d re ssed :— L o n d o n : 
T he D irecto r, b.i.f., Lacon H ouse, T h eo b a ld 's  R oad, 
W .C .l; B irm ingham : T h e  G enera l M anager, b .i.f.,
95, N ew  Street.
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y ; W -
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CO
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BIRMINGHAM, 2. LIVERPOOL, 2. GLASGOW, C.2 
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CLASSIFIED ADVERTISEMENTS
PREPAID RATES : Twenty words for 5s. (m inim um  charge) and 2d. pe r word thereafter. 

2s. ex tra  (including postage of replies).
Box N um bers

Advertisem ents (accompanied by a  rem ittance; and replies to Box N um bers should be addressed to the Advertisem ent 
M anager, F oundry  T rad e  Journa l, 49, Wellington Street, London, W.C.2. If received by first post Tuesday advertisem ents 
can norm ally be accom m odated in the  following T h ursday’s issue.

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

A PPO INTM ENT required w ith  con­
sultants, ironfounders, or concern 

specialising in  foundry equipment, by keen 
and adaptable qualified M echanical E n g i­
neer, experienced in  a ll classes foundry 
plant and equipment, including m echan­
ised foundries general structural W i_i.lt, 
buildings, services, etc., layout, organisa­
tion aud m anagem ent. Salary, £1,200 up­
wards according to responsibilities. E x­
cellent record and references.--Box 810, 
F o u n d r y  T r a d e  J o u r n a l .

I710TJNDRT EXECUTIVE, M .I.B .F ., 20 
years’ m anagem ent, experienced in  

every branch, practical and technical, 
conscientious aiîd energetic, iron and 
alloys, m alleable and steel from cupolas 
and rotary furnaces, non-ferrous, secxs  
permanency, preferably in Midlands, but 
w illing to move if  offer attractive.—W rite 
first to Box 854 , F o u n d r y  T r a d e  J o u r n a l .

Ï 7IOTJNDRY MANAGER. (45) (C .I.) (to 
. 55 tons, steel, desires change to settle: 

varied experience jobbing work and  
m achine tool castings; also experienced  
pattern shop. (M .I.B .F .)—Box 824, 
F o u n d r y  T r a d e  J o u r n a l .

GRAVITY D IECASTING  expert re­
quires position of responsibility. 

Thorough knoiviedge o f estim ating, die 
design and m anufacture and casting pro­
duction. Past 5 years Foundry Manager, 
previous 5 years Tool Room Foreman — 
Box 826, 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 IO N S  V A C A N T

A  VACANCY exists in the laboratories 
of Ferranti, Ltd., Edinburgh, for a  

man with m etallurgical training and ex­
perience in  m icrophotography to be 
directly responsible to the Chief Chemist, 
Edinburgh. Opportunity to. acquire ex­
perience of modern m etallurgical, physico­
chem ical and spectro-cheinical instrum ents. 
In itia l salary according to experience and 
qualifications.—Apply, sta tin g  fu ll details 
of training, qualifications and experience 
in chronological order, to the P e r s o n n e l  
O f f i c e r ,  Ferranti, Ltd., Ferry Road, 
Edinburgh.

CHEM IST, experienced in  stage  
analysis of iron and steel, to take 

charge of small laboratory on the North- 
E ast Coast. Day sh ift only, 5-day iveek. 
—State age, experience, qualifications and 
salary expected, to Box 818. F o u n d r y  
T r a d e  J o u r n a l .

E x p e r i e n c e d  f o u n d r y  m a n -
AGER required as assistant to 

present m anager. L igh t C astings Foundry 
m  North of England, producing 150/200 
tons weekly. Good prospects with estab­
lished company for man with sound prac­
tical knowledge m anagem ent of floor and  
m echanised methods. Assistance in  pro­
vision of housing accom modation arranged  
if necessary.—Please give fu ll particulars 
and sta te  salary to Box 816 , 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 IO N S  V A C A N T — Contd. | S I T U A T IO N S  V A C A N T — Confd.

TTt STIMATOR required for Iron  
JCj Foundry in North-W est England  
m anufacturing Chemical and General 
E ngineering Castings. Must have a t least 
10 years' experience, and be able to quote 
current m arket prices from spot exam ina­
tion of drawings. A bility to compute 
m oulding, corem aking and dressing hours 
will be an advantage. W rite giv in g full 
details, in confidence, of education and 
past experience. Salary about £550, 
according to qualifications.—Box 820, 
F o u n d r y  T r a d e  J o u r n a l .

“P R O D U C T IO N  SU P E R IN T E N D E N T .— 
X  First class E ngineer and Works 
Manager is required by an im portant com­
pany in the North W est, m anufacturing  
steel castings up to 15 tons and a  full 
range of gears to the largest sizes. The 
basic requisites are fu ll and effective prac­
tical knowledge o f steel founding of large  
castings, works m anagem ent, and know­
ledge of operation of heavy m achine tools. 
The post is superannuable, and particulars 
of career, experience, salaries earned, and 
salary required, should bo sent to Box 
802, F o u n d r y  T r a d e  J o u r n a l .

TJIOREM AN required for m achine 
X / m oulding section of a grey iron 
foundry situated in the North Midlands. 
Applicants must have previous experience 
of a fully mechanised plant and know­
ledge of autom obile castings production, 
will bo an advantage.—Reply in con­
fidence. s ta tin g  age  and experience, to  
Personnel M anager, Box 822, F o u n d r y  
T r a d e  J o u r n a l .

E D U C A T IO N A L

■VTATIONAL FO U N D R Y  C O L L E G E .- 
J.N The next session opens on 25th Sep­
tember, 1950. Prospective students are 
advised to m ake application without 
delay.—Full particulars from the H ea d  o f  
T h e  N a t io n a l  F o u n d r y  C o l l e g e , W ulfruna 
Street, W olverhampton.

TTtOUNDUY F O R E M A N .-A  really first- 
-1/ class, reliable, experienced and 
energetic man not under 58 years of age, 
required for modern foundry producing 40 
tons per week, engineering and high class 
m achine tool castings in green, dry sand  
and loam. I t  is  essential th at applicants 
produce evidence of successfully filling a 
sim ilar position. Good houso, adequate  
salary and pension schem e.—Applications, 
which w ill be treated as strictly  confi­
dential, should state  full particulars of 
training, positions held, to Box 800, 
F o u n d r y  T r a d e  J o u r n a l .

A G E N C Y

T  ONDON Sales A gent w ith wide con- 
X j  nection, seeks agency for progressive 
iron foundry-—Box 808, F o u n d r y ’ T r a d e  
J o u r n a l .

P A T E N T S

r r t H E  proprietor of British  P aten t No.
X  561012, entitled “ Locking device for 

load supporting pin ,” offers same for 
license or otherwise to ensure practical 
w'orking in Great B ritain .—Inquiries ,to 
S i n g e r , S t e r n  & C a r l b e r g , 14, E ast Jack­
son Boulevard, Chicago 4, Illinois, U.S.A.

I710U N D R Y  FOREM AN required for 
X  small General and Repititon, 5 tons 
per day, castngs up to 10 cwts. grey iron. 
Knowledge of modern production methods 
and control of green labour. Set out 
pattern plates and tackle.—Full par­
ticulars of experience, age  and salary re­
quired, W est R idin g Yorks, to Box 850, 
F o u n d r y  T r a d e  J o u r n a l .

TTlO UNDRY MANAGER w ith technical 
JL and practical experience in  m echan­
ised m achine and floor products of grey 
iron and m alleable castings, Birm ingham . 
Good opportunity for first-class man with 
in itiative .—Only applicants in receipt of 
a  salary of £900 or over need apply, g iv ­
ing  full details o f experience, age and 
salary required, to Box 832, F o u n d r y  
T r a d e  J o u r n a l .

rjT H E  proprietor of British Patent No. 
X  577682. entitled “ Improvements in 

Furnace Construction,” offers sam e for 
license or otherwise to ensure practical 
working in  Great B ritain .—Inquiries to 
S i n g e r , S t e r n  & C a r l b e r g , 14. F ast Jack­
son BonleA’ard, Chicago 4, Illinois. U.S.A.

F O U N D R IE S  W A N T E D

■\717’ANTED.—Foundry w ithin 25 m iles 
T T radius of Birm ingham , or con­

trolling interest in same. Considerable 
business can bo introduced.—D etails to 
Box 768, F o u n d r y  T r a d e  J o u r n a l .

T>  E PR E SE N TA TIV ES required in Lon- 
X V  don and the provinces by Scottish  
non-ferrous founders. Applicants m ust bo 
able to obtain orders for non-ferrous east­
ings and finished parts.—Reply 2270, Wm. 
P o r t e o u s  & C o m p a n y , Glasgow.
rriE C H N IC A L  REPR ESENT A T IV E  re- 
X  quired by leading manufacturers of 

Foundry Equipm ent for the areas Scot­
land, N . E. England and South. Appli­
cants, preferably those residing in these 
areas, m ust have a  good personality, a 
good w orking knowledge of mrdern 
foundry practice, and the technical ability  
to discuss schem es and problems with 
prospective customers.—Appiv Box 780, 
F o u n d r y  T r a d e  J o u r n a l .

O  MALI, Foundry m ust close if  other 
O  premises cannot he found. Interest 
offered if  750/1.000 sq. ft. available. 
Alternatively, priority given to firm 
desirous of purchasing castings with neces­
sary accommodation to offer. Berks or 
Bucks preferred.—Box 812, F o u n d r y  
T r a d e  J o u r n a l .

F O U N D R IE S  F O R  S A L E

\  N  established Jobbing Foundry cap- 
^  V  able of an  output of 10/12 tons per 
week, and large Pattern Shop, for sate, 
em ploying 50/60 workpeople. Substantial 
orders on hand.—W rite to Box 814, 
F o u n d r y  T r a d e  J o u r n a l .


